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SOIL DATA

REINFORCED SOIL
Unit weight,  140.0 lb/ft ³
Design value of internal angle of friction,  38.0 °

RETAINED SOIL
Unit weight,  140.0 lb/ft ³
Design value of internal angle of friction,  36.0 °

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight,  equiv. 125.0 lb/ft ³
Equivalent internal angle of friction, equiv. 32.0 °
Equivalent cohesion,  c equiv. 0.0 lb/ft ²

Water table does not affect bearing capacity

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2379   (if batter is less than 10°, Ka is calculated from eq. 15.  Otherwise, eq. 38 is utilized)
Inclination of internal slip plane,     = 64.00°       (see Fig. 28 in DEMO 82).
Ka (external stability) = 0.2596   (if batter is less than 10°, Ka is calculated from eq. 16.  Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity coefficients (calculated by MSEW):  Nc = 35.49 N   = 30.21

SEISMICITY

Not Applicable
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INPUT DATA:  Geogrids
(Analysis)

D  A  T  A Geogrid
type #1

Geogrid
type #2

Geogrid
type #3

Geogrid
type #4

Geogrid
type #5

Tult  [lb/ft] 7400.0
Durability reduction factor, RFd 1.10
Installation-damage reduction factor, RFid 1.10
Creep reduction factor, RFc 1.46
CDR for strength N/A
Coverage ratio, Rc 1.000

13705.0
1.10
1.10
1.46
N/A
1.000

21.33
0.80·tan

0.8

N/A

N/A

N/A

N/A

N/A

N/A
Friction angle along geogrid-soil interface, 21.33
Pullout resistance factor, F* 0.80·tan
Scale-effect correction factor, 0.8





Variation of Lateral Earth Pressure Coefficient With Depth

Z K / Ka

   0 ft 1.00
 3.3 ft 1.00
 6.6 ft 1.00
 9.8 ft 1.00
13.1 ft 1.00
16.4 ft 1.00
19.7 ft 1.00

   0

 6.6

 9.8

16.4

26.2

32.8

Z [ft]

0.0 1.0 2.0 3.0
K / Ka
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INPUT DATA:  Geometry and Surcharge loads  (of a SIMPLE STRUCTURE)

[S1]

Design height, Hd 15.00 [ft] { Embedded depth is E = 0.00 ft, and height above top of finished
bottom grade is H = 15.00 ft }

Batter,  0.0 [deg]
Backslope,  0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00°  (see Fig. 25 in DEMO 82)

U N I F O R M   S U R C H A R G E
Uniformly distributed dead load is 0.0 [lb/ft ²]

OTHER EXTERNAL LOAD(S)
[S1]      Strip Load, Pv-d = 160.0 and Pv-l = 160.0 [lb/ft].

Footing width, b=3.7 [ft]. Distance of center of footing from wall face, d = 5.0 [ft] @ depth of 0.0 [ft] below soil surface.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 2 4 6 8 10 [ft]
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AASHTO 2007-2010 (LRFD) Input Data

INTERNAL STABILITY

Load factor for vertical earth pressure, EV, from Table 3.4.1-2: p-EV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1: p-EQ 1.00

Load factor for live load surchrge, LS, from Figure C11.5.5-3(b): p-LS 1.75
(Same as in External Stability).

Load factor for dead load surchrge, ES: p-ES 1.50
(Same as in External Stability).

Resistance factor for reinforcement tension from Table 11.5.6-1:  Static Combined static/seismic
Geogrid: 0.90 1.20

Resistance factor for reinforcement tension in connectors from Table 11.5.6-1:  Static Combined static/seismic
Geogrid: 0.90 1.20

Resistance factor for reinforcement pullout from Table 11.5.6-1:  0.90 1.20

EXTERNAL STABILITY

Load factor for vertical earth pressure, EV, from Table 3.4.1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity  p-EV p-EQ1.00 1.00
Bearing Capacity  p-EV p-EQ1.35 1.35

Load factor of active lateral earth pressure, EH, from Table 3.4.1-2 and Figure C11.5.5-2: p-EH 1.50
Load factor of active lateral earth pressure during earthquake (does not multiply P    and P    ): p-EH

EQAE IR 1.50
Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P    and P    ):  p-EQAE IR 1.00

Resistance factor for shear resistance along common interfaces from Table 11.5.6-1: Static Combined Static/Seismic
Reinforced Soil and Foundation   1.00 1.00
Reinforced Soil and Reinforcement   1.00 1.00

Resistance factor for bearing capacity of shallow foundation from Table 11.5.6-1: Static Combined Static/Seismic
 b 0.65 0.65
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 4.71, factored bearing load = 3237 lb/ft².

Foundation Interface: Direct sliding, CDR = 3.012, Eccentricity,   e/L = 0.0749, CDR-overturning = 6.74

G E O G R I D C O N N E C T I O N

# Elevation Length Type
#

CDR
 [pullout
resistance]

CDR
[connection
    break]

CDR
[geogrid
strength]

Geogrid
strength
  CDR

Pullout
resistance
  CDR

Direct
sliding
  CDR

Eccentricity
   e/L

Product
name

[ft] [ft]

1 0.00 14.00 1 N/A N/A N/A 14.901 105.124 1.882 0.0749 8XT
2 0.75 14.00 1 N/A N/A N/A 7.739 50.530 1.982 0.0677 8XT
3 1.50 14.00 1 N/A N/A N/A 8.159 49.131 2.092 0.0608 8XT
4 2.25 14.00 1 N/A N/A N/A 8.628 47.730 2.216 0.0544 8XT
5 3.00 14.00 1 N/A N/A N/A 9.153 46.323 2.356 0.0483 8XT
6 3.75 14.00 1 N/A N/A N/A 9.747 44.911 2.514 0.0426 8XT
7 4.50 14.00 1 N/A N/A N/A 10.422 43.491 2.695 0.0373 8XT
8 5.25 14.00 1 N/A N/A N/A 11.197 42.063 2.904 0.0324 8XT
9 6.00 14.00 1 N/A N/A N/A 12.096 40.629 3.148 0.0279 8XT
10 6.75 14.00 1 N/A N/A N/A 13.151 39.176 3.437 0.0237 8XT
11 7.50 14.00 1 N/A N/A N/A 14.407 37.705 3.784 0.0200 8XT
12 8.25 14.00 1 N/A N/A N/A 15.927 36.210 4.210 0.0166 8XT
13 9.00 14.00 1 N/A N/A N/A 17.788 34.658 4.743 0.0137 8XT
14 9.75 14.00 1 N/A N/A N/A 20.112 33.023 5.431 0.0112 8XT
15 10.50 14.00 1 N/A N/A N/A 23.112 31.283 6.352 0.0091 8XT
16 11.25 14.00 1 N/A N/A N/A 27.125 29.381 7.650 0.0076 8XT
17 12.00 14.00 1 N/A N/A N/A 32.750 27.203 9.613 0.0067 8XT
18 12.75 14.00 1 N/A N/A N/A 41.155 24.521 12.931 0.0066 8XT
19 13.50 14.00 1 N/A N/A N/A 54.940 20.778 19.736 0.0081 8XT
20 14.25 14.00 1 N/A N/A N/A 60.883 10.831 41.510 0.0142 8XT
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BEARING CAPACITY for GIVEN LAYOUT

[S1]

SCALE:

0 2 4 6 8 10 [ft]

STATIC SEISMIC UNITS

(Water table does not affect bearing capacity)
Factored bearing resistance, q-n 15249 N/A [lb/ft ²]
Factored bearing load, V 3236.8 N/A [lb/ft ²]
Eccentricity,  e 0.79 N/A [ft]
Eccentricity,  e/L 0.056 N/A
CDR calculated 4.71 N/A
Base length 14.00 N/A [ft]

Unfactored applied bearing pressure = (Unfactored R) / [ L - 2 * (Unfactored  e) ] = 
Unfactored R = 29719.98  [lb/ft], L = 14.00, Unfactored  e = 0.71  [ft],  and Sigma = 2362.27  [lb/ft ²]
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DIRECT SLIDING for GIVEN LAYOUT      (for GEOGRID reinforcements)

Along reinforced and foundation soils interface:  CDR-static = 3.012

  # Geogrid
Elevation
   [ft]

Geogrid
Length
   [ft]

  CDR
Static

  CDR
Seismic

Geogrid
Type  # Product name

1 0.00 14.00 1.882 N/A 1 8XT
2 0.75 14.00 1.982 N/A 1 8XT
3 1.50 14.00 2.092 N/A 1 8XT
4 2.25 14.00 2.216 N/A 1 8XT
5 3.00 14.00 2.356 N/A 1 8XT
6 3.75 14.00 2.514 N/A 1 8XT
7 4.50 14.00 2.695 N/A 1 8XT
8 5.25 14.00 2.904 N/A 1 8XT
9 6.00 14.00 3.148 N/A 1 8XT
10 6.75 14.00 3.437 N/A 1 8XT
11 7.50 14.00 3.784 N/A 1 8XT
12 8.25 14.00 4.210 N/A 1 8XT
13 9.00 14.00 4.743 N/A 1 8XT
14 9.75 14.00 5.431 N/A 1 8XT
15 10.50 14.00 6.352 N/A 1 8XT
16 11.25 14.00 7.650 N/A 1 8XT
17 12.00 14.00 9.613 N/A 1 8XT
18 12.75 14.00 12.931 N/A 1 8XT
19 13.50 14.00 19.736 N/A 1 8XT
20 14.25 14.00 41.510 N/A 1 8XT

ECCENTRICITY for GIVEN LAYOUT

At interface with foundation:  e/L static = 0.0749; Overturning: CDR-static = 6.74

  # Geogrid
Elevation
   [ft]

Geogrid
Length
   [ft]

 e / L
Static

 e / L
Seismic

Geogrid
Type  # Product name

1 0.00 14.00 0.0749 N/A 1 8XT
2 0.75 14.00 0.0677 N/A 1 8XT
3 1.50 14.00 0.0608 N/A 1 8XT
4 2.25 14.00 0.0544 N/A 1 8XT
5 3.00 14.00 0.0483 N/A 1 8XT
6 3.75 14.00 0.0426 N/A 1 8XT
7 4.50 14.00 0.0373 N/A 1 8XT
8 5.25 14.00 0.0324 N/A 1 8XT
9 6.00 14.00 0.0279 N/A 1 8XT
10 6.75 14.00 0.0237 N/A 1 8XT
11 7.50 14.00 0.0200 N/A 1 8XT
12 8.25 14.00 0.0166 N/A 1 8XT
13 9.00 14.00 0.0137 N/A 1 8XT
14 9.75 14.00 0.0112 N/A 1 8XT
15 10.50 14.00 0.0091 N/A 1 8XT
16 11.25 14.00 0.0076 N/A 1 8XT
17 12.00 14.00 0.0067 N/A 1 8XT
18 12.75 14.00 0.0066 N/A 1 8XT
19 13.50 14.00 0.0081 N/A 1 8XT
20 14.25 14.00 0.0142 N/A 1 8XT
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RESULTS for STRENGTH
Live Load included in calculating Tmax

  # Geogrid
Elevation
   [ft]

Tavailable
   [lb/ft]

  Tmax
[lb/ft]

Tmd
[lb/ft]

Specified
minimum
CDR
static

Actual
calculated
CDR
static

Specified
minimum
CDR
seismic

Actual
calculated
CDR
seismic

Product
  name

1 0.00 3770 253.00 N/A N/A 14.901 N/A N/A 8XT
2 0.75 3770 487.16 N/A N/A 7.739 N/A N/A 8XT
3 1.50 3770 462.05 N/A N/A 8.159 N/A N/A 8XT
4 2.25 3770 436.95 N/A N/A 8.628 N/A N/A 8XT
5 3.00 3770 411.87 N/A N/A 9.153 N/A N/A 8XT
6 3.75 3770 386.80 N/A N/A 9.747 N/A N/A 8XT
7 4.50 3770 361.74 N/A N/A 10.422 N/A N/A 8XT
8 5.25 3770 336.69 N/A N/A 11.197 N/A N/A 8XT
9 6.00 3770 311.67 N/A N/A 12.096 N/A N/A 8XT
10 6.75 3770 286.66 N/A N/A 13.151 N/A N/A 8XT
11 7.50 3770 261.67 N/A N/A 14.407 N/A N/A 8XT
12 8.25 3770 236.70 N/A N/A 15.927 N/A N/A 8XT
13 9.00 3770 211.94 N/A N/A 17.788 N/A N/A 8XT
14 9.75 3770 187.45 N/A N/A 20.112 N/A N/A 8XT
15 10.50 3770 163.12 N/A N/A 23.112 N/A N/A 8XT
16 11.25 3770 138.98 N/A N/A 27.125 N/A N/A 8XT
17 12.00 3770 115.11 N/A N/A 32.750 N/A N/A 8XT
18 12.75 3770 91.60 N/A N/A 41.155 N/A N/A 8XT
19 13.50 3770 68.62 N/A N/A 54.940 N/A N/A 8XT
20 14.25 3770 61.92 N/A N/A 60.883 N/A N/A 8XT

RESULTS for PULLOUT Live Load included in calculating Tmax

NOTE: Live load is not included in calculating the overburden pressure used to assess pullout resistance.

  # Geogrid
Elevation

[ft]

Coverage
Ratio

Tmax
[lb/ft]

Tmd
[lb/ft]

Le
[ft]

(see NOTE)

La
[ft]

Avail.Static
Pullout, Pr

[lb/ft]

Specified
Static

CDR

Actual
Static

CDR

Avail.Seism.
Pullout, Pr

[lb/ft]

Specified
Seismic

CDR

Actual
Seismic

CDR

1 0.00 1.000 253.0 N/A 14.00 0.00 26595.9 N/AN/A 105.124 N/A N/A
2 0.75 1.000 487.2 N/A 13.63 0.37 24616.0 N/AN/A 50.530 N/A N/A
3 1.50 1.000 462.0 N/A 13.27 0.73 22701.0 N/AN/A 49.131 N/A N/A
4 2.25 1.000 437.0 N/A 12.90 1.10 20855.6 N/AN/A 47.730 N/A N/A
5 3.00 1.000 411.9 N/A 12.54 1.46 19079.1 N/AN/A 46.323 N/A N/A
6 3.75 1.000 386.8 N/A 12.17 1.83 17371.3 N/AN/A 44.911 N/A N/A
7 4.50 1.000 361.7 N/A 11.81 2.19 15732.4 N/AN/A 43.491 N/A N/A
8 5.25 1.000 336.7 N/A 11.44 2.56 14162.3 N/AN/A 42.063 N/A N/A
9 6.00 1.000 311.7 N/A 11.07 2.93 12662.8 N/AN/A 40.629 N/A N/A
10 6.75 1.000 286.7 N/A 10.71 3.29 11230.2 N/AN/A 39.176 N/A N/A
11 7.50 1.000 261.7 N/A 10.34 3.66 9866.2 N/AN/A 37.705 N/A N/A
12 8.25 1.000 236.7 N/A 9.98 4.02 8570.9 N/AN/A 36.210 N/A N/A
13 9.00 1.000 211.9 N/A 9.61 4.39 7345.4 N/AN/A 34.658 N/A N/A
14 9.75 1.000 187.4 N/A 9.24 4.76 6190.1 N/AN/A 33.023 N/A N/A
15 10.50 1.000 163.1 N/A 8.88 5.12 5102.9 N/AN/A 31.283 N/A N/A
16 11.25 1.000 139.0 N/A 8.51 5.49 4083.5 N/AN/A 29.381 N/A N/A
17 12.00 1.000 115.1 N/A 8.15 5.85 3131.5 N/AN/A 27.203 N/A N/A
18 12.75 1.000 91.6 N/A 7.78 6.22 2246.2 N/AN/A 24.521 N/A N/A
19 13.50 1.000 68.6 N/A 7.42 6.58 1425.8 N/AN/A 20.778 N/A N/A
20 14.25 1.000 61.9 N/A 7.05 6.95 670.7 N/AN/A 10.831 N/A N/A
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Miramesh

®
 TR 

 
Miramesh® TR is composed of black high-tenacity polypropylene yarns that are woven together 
to produce an open mesh geotextile.  Miramesh® TR is inert to biological degradation and 
resistant to naturally encountered chemicals, alkalis, and acids. 
 
TenCate Geosynthetics Americas is accredited by a2La (The American Association for 
Laboratory Accreditation) and Geosynthetic Accreditation Institute – Laboratory Accreditation 
Program (GAI-LAP). 
 
 

Mechanical Properties Test Method Unit 

Minimum Average 
Roll Value 

MD CD 

Tensile Strength (at ultimate) ASTM D4595 lbs/ft (kN/m) 2100 (30.6) 2100 (30.6) 

UV Resistance (at 500 hours) ASTM D4355 % strength retained 90 

 
 

Physical Properties Unit Typical Value 

Aperture Size (machine direction) in (mm) 0.08 (2) 

Aperture Size (cross machine direction) in (mm) 0.12 (3) 

Color -- Black 

Mass/Unit Area (ASTM D5261) oz/yd2 (g/m2) 5.9 (200) 

Roll Dimensions (width x length) ft (m) 8 x 150 (2.4 x 45.7) 

Roll Area yd2 (m2) 133 (110) 

Estimated Roll Weight lbs (kg) 52 (24) 

 
 

 
 
 
 
 
 
 

Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the 

purchaser. TenCate disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without 

limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or 

usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as 

engineering advice. 

 
© 2013 TenCate Geosynthetics Americas 
Mirafi

®
 is a registered trademark of Nicolon Corporation 

 

GAI-LAP-25-97 

 

 
Testing Lab 1291.01 & 1291.02 

 

http://www.a2la.org/
http://www.geosynthetic-institute.org/
http://www.geosynthetic-institute.org/
http://www.a2la.org/
http://gmanow.com/
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Short Specification 
Miramesh® TR Facing Geogrid Soil Reinforcement      

     
Geosynthetic reinforcement shall consist of facing geogrid manufactured specifically for 
facing soil reinforcement applications to retain soil backfill for temporary conditions or to 
promote vegetation growth using virgin resin and one hundred percent made in America. 
Facing geogrid shall be weaved from high tenacity monofilament polypropylene yarns to 
produce an open mesh geogrid with aperture size of 0.08 inches in the machine 
direction and 0.12 inches in the cross machine direction. Facing geogrid shall be 
TenCate Miramesh® TR facing geogrid and meet the following: 
 
Facing geogrid shall have life expectancy of 25 years exposed to sunlight. UV 
Resistance at 500 hours shall be 90 percent retained based on ASTM D4355. Facing 
geogrid shall have black color. 
 
Tult, Ultimate Tensile Strength in accordance with ASTM D6637 based on minimum 
average roll values (MARV). Tult shall be 2100 lbs/ft minimum in both directions. 
 
Facing geogrid manufacturer shall meet all the following quality control measures: 
 
Manufacturing quality control testing by a laboratory in the production facility accredited 
by ISO 9001, GAI-LAP and A2LA for facing geogrid. Ultimate Tensile Tests at frequency 
meeting ASTM D4354. Current certificates shall be submitted with facing geogrid 
certification data sheet. 
 
Facing geogrid installation shall be in accordance with the construction drawings and 
geogrid manufacturer’s installation guidelines. 

Copyright © 2013 Nicolon Corporation. 
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Miragrid

®
 8XT 

 
Miragrid® 8XT is composed of high molecular weight, high tenacity polyester multifilament 
yarns which are woven in tension and finished with a PVC coating.  Miragrid® 8XT is inert to 
biological degradation and resistant to naturally encountered chemicals, alkalis, and acids. 
 

Mechanical Properties Test Method Unit 

Minimum Average 
Roll Value 

Machine Direction 

Tensile Strength (at ultimate) ASTM D6637 kN/m (lbs/ft)  108.0 (7400) 

Tensile Strength (at 5% strain) ASTM D6637 kN/m (lbs/ft) 36.8 (2520) 

Creep Reduced Strength ASTM D5262 kN/m (lbs/ft) 68.3 (4684) 

Long Term Allowable Design Load1 GRI GG-4(b) kN/m (lbs/ft) 59.2 (4055) 
 

1
NOTE:  Long Term Allowable Design values are for sand, silt and clay 

 

Physical Properties Test Method Unit Typical Value 

Grid Aperture Size 
(machine direction) 

-- mm (in) 33.0 (1.3) 

Grid Aperture Size 
(cross machine direction) 

-- mm (in) 21.8 (0.9) 

Mass/Unit Area ASTM D5261 g/m2 (oz/yd2) 366 (10.8) 

Roll Dimensions (length x width) -- m (ft) 3.6 (12) x 61 (200) 

Roll Area -- m2 (yd2) 220 (267) 

Estimated Roll Weight --- kg (lbs) 98 (217) 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the 

purchaser.  TenCate disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without 
limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or 
usage of trade as to any equipment, materials, or information furnished herewith.  This document should not be construed as 
engineering advice. 
 
© 2011 TenCate Geosynthetics North America 
Miragrid

®
 is a registered trademark of Nicolon Corporation 
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Short Specification 
Miragrid® 8XT Geogrid Soil Reinforcement      

                      
Geosynthetic reinforcement to consist of geogrids that are manufactured specifically for 
soil reinforcement applications using virgin resin and one hundred percent made in 
America. Geogrid shall be weaved from high tenacity polyester filament yarn with 
molecular weight exceeding 25,000 g/m and a carboxyl end group value less than 30 to 
meet durability requirements. Geogrid to be coated and impregnated with PVC coating 
that resists peeling and cracking. Geogrid shall be TenCate Miragrid® 8XT geogrid and 
meet the following: 
 
Ta, Long Term Allowable Tensile Design Strength of the geogrid shall be as determined 
as follows and a minimum of 4000 lbs/ft: 
 
Ta = Tult / (RFcr x RFd x RFid) 
Ta shall be evaluated based on 100-yr design life. 
 
Tult, Ultimate Tensile Strength in accordance with ASTM D6637 based on minimum 
average roll values (MARV). 
 
RFcr, Reduction Factor for Long Term Tension Creep in accordance with ASTM D5262 
based on 10,000-hr creep testing as published in FHWA NTPEP report. RFcr shall be 
1.45 for Miragrid. 
 
RFd, Reduction Factor for Durability shall be determined by FHWA durability testing 
covering the range of expected soil environments. RFd = 1.10 minimum for geogrid in 
typical soil backfill. 
 
RFid, Reduction Factor for Installation Damage shall be 1.05 minimum for geogrid in silt, 
sand and clay backfill. Geogrid specific construction damage testing performed in 
accordance with ASTM D5818 shall be provided for more severe soil type. 
 
Geogrid manufacturer shall meet all the following quality control measures: 
 

1. Manufacturing quality control testing by a laboratory in the production facility 
accredited by ISO 9001, GAI-LAP and A2LA for geogrid. Ultimate Tensile Tests 
at frequency meeting ASTM D4354. Current certificates shall be submitted with 
geogrid certification data sheet. 

2. Geogrid shall have geogrid type and tensile strength direction permanently 
marked on each individual roll along the roll length at a minimum of twenty foot 
intervals. 

 
Geogrid installation shall be in accordance with the construction drawings and geogrid 
manufacturer’s installation guidelines. 

Copyright © 2013 Nicolon Corporation. 


