


Sterling Highway MP 45-60 Bypass Project #53014             Cooper Creek Alternative Geotech Assessment 

2 
 

into the hillside to provide better sight distances at corners (B Alternative) or short 
realignments that required multiple bridges over the Kenai River (BA Alternative). See 
the Proposed Alternatives Map – Sheet 2 (Attachment 1). 
 
In April 1983 the ADOT&PF Central Region Materials Section (CRM) generated a 
memo regarding the “B” Alternative recommending that “proposed cuts from Sta 1668 to 
1685 and Sta 1702 to 1712 on the 55 MPH BA Alignment for the Sterling Hwy MP 37 – 
58 Project should not be attempted” (an excerpt of the memo is in Attachment 1). This 
1983 memo referred to proposed deep cuts in the slope adjacent to the existing highway 
as shown in Sheet 2 of the Proposed Alternatives Map. The concern was that the cuts 
would become unstable and possibly allow silt-laden runoff to drain into the Kenai River. 
 
The Cooper Creek alternative does not follow the existing highway through Cooper 
Landing but leaves the highway south of the Kenai River Bridge and winds up the 
hillside, behind Cooper Landing, and then generally follows the power line corridor 
(Attachment 1). 
 

SCOPE OF WORK 

The Cooper Creek Alternative was the focus of our geotechnical evaluation. In particular 
the area proposed for deep cuts, as much as 120 feet deep, from about station (STA) 1675 
to STA 1700, just east of Cooper Creek (Attachment 1). 

 

GEOTECHNICAL ASSESSMENT OF THE CURRENT COOPER CREEK ALTERNATIVE 

Groundwater Conditions 

Groundwater was indicated in one of the five test holes drilled next to the highway in the 
1983 memo from CRM. Test hole TH83-4 closest to Kenai River encountered 
groundwater at 30 ft (Attachment 1). These test holes were drilled with solid flight auger 
and did not have piezometers installed after drilling. 

Groundwater was not encountered in the 2013 test holes during drilling along the new 
Cooper Creek alignment. Test holes in the deepest part of the cut encountered similar 
soils as those drilled in 1983 (variable layers of gravel, sand, silt). Piezometers were 
installed and groundwater levels were monitored (March 22nd, April 26th, and October 17, 
2013). The only time groundwater was indicated during these monitoring events was in 
October 2013 at TH13-03 which had water at 46.6 ft below ground surface. 

Proposed Deep Cut Recommendations  

Based on the results of our investigation we would recommend: 
 Use a 2H:1V slope with 12ft benches at every 30 ft of cut height up from ditch 

bottom (see Typical Section for Cut in Attachment 1). 
 Use a 4H:1V highway embankment fore slope.  

 
Further modifications to the backslope may be necessary, especially if groundwater or 
perched groundwater could possibly be encountered during excavation. These 
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modifications could include flatter slopes, wider benches, soil anchors and mesh, or rock 
blankets. 
 
Some relatively newer methods for controlling erosion are the pinned mesh such as 
Propex Armormax ® Anchored Reinforced Vegetation System (or equivalent) to stabilize 
the slope to avoid erosional failures (see Attachment 2). This system uses anchors driven 
into the soil face to help stabilize the Armormax grid. General Specifications and Typical 
Drawings are provided for this application (Attachment 2). The general cost for this 
product to stabilize the slopes is about $45/SY to $65/SY. 
 
In addition rip rap can be placed on the slopes from the ditch level up the side slopes a 
few tens of feet to reduce erosion potential. Rip rap can also line the ditches to further 
reduce erosion. Sedimentation basins might also be considered if there is room between 
the cut section and Cooper Creek. 
 
Groundwater is always a possibility to be encountered in a cut. In addition exposure of 
the soils in an open cut to climatic patterns (rainfall and spring melt) will introduce 
shallow water into the soils. In general, erosion control and SWPP provisions during 
construction will be a concern and requirement for any new alignment chosen in this 
project area. 
 
The management and storage of possibly a large amount of waste material will need to be 
considered if this Cooper Creek alternative is selected. It would be best to find areas 
along the alignment to waste these soils as slope flattening or wider pullouts. 
 

REFERENCES 

The references used for this project were provided by the Central Region Materials 
Section and as follows: 

 ADOT&PF. Sterling Hwy MP 37-58 Central Region Materials Memo. Project #F-
021-2(15)/A09812. April 25, 1983. 

 ADOT&PF. Sterling Hwy MP 37-58 “Reconnaissance Geology Report”. Project #F-
021-2(15). August 1983. 

 ADOT&PF. “Reconnaissance Engineering Geology Report, Sterling Hwy MP 37-
60”. Project # F-021-2-(15). August 1989. 

 R&M Consultants Inc. “Preliminary Geotechnical Memo, Cooper Creek Alternative, 
Sterling Hwy MP 45-60” Project #F-021-2(15)/53014. January 31, 2001. 

 HDR Alaska, Inc. “Sterling Hwy, Milepost 45-60, Supplemental Draft Environmental 
Impact Statement, Alternative Evaluation”, dated May 2003. 

 



    

           

ATTACHMENT 1 
 

Proposed Alternatives Map 
 

1983 Geotechnical Memo from Central Region Materials 
 

Proposed Cut Typical Section, Cross Section of Test Holes, 
Profile of Cut 
             

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Maps of Proposed Alternatives 
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Alternative(s) for 1983 "B Alignment".
These included cutting into the hillside
along the existing alignment to smooth 
corners. Or proposed other options such
as slight realignments.

Test holes were drilled in 1983 to evaluate
these cut areas (see 1983 Geotech Memo).



 

1983 Geotech Memo, 
1983 Test Hole Logs, 

1983 Plan Drawings (Topo Maps) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











































 
 

2013 Cooper Creek Alternative 
Drawings and Cross Sections 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























 
 
 
 

    

           

ATTACHMENT 2 
 

Propex Armormax ™ 
 
Specifications, Typical Drawing, and Costs 
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The ArmorMax® Anchor Reinforced Vegetation System (ARVS) is an engineered solution used for 
permanent erosion protection or surficial slope stability in vegetated and unvegetated applications.  It is 
composed of two components: Pyramat® High Performance Turf Reinforcement Mat (HPTRM) and 
Percussion Driven Earth Anchors (PDEAs). ArmorMax is available in green or tan to provide for an 
aesthetically pleasing solution with proven performance. The PDEA component is specifically designed and 
tested for compatibility and performance with Pyramat to provide a system solution.  Propex offers several 
PDEA options to provide the ArmorMax system designed for specific challenges and needs.  The expected 
design life of ArmorMax is 50 years because of its superior UV resistance, resistance to corrosion, strength, 
and durability in the most demanding environments.  
 

The Pyramat component of ArmorMax® has been tested and conforms to the property values listed below1 
while manufactured at a Propex facility having achieved ISO 9001:2000 certification. Propex also performs 
internal Manufacturing Quality Control (MQC) tests that have been accredited by the Geosynthetic 
Accreditation Institute – Laboratory Accreditation Program (GAI-LAP). 
 
The Type B2 Anchor model is used for surficial slope stability applications and has a working load of up to 
3,000 lbs. The Type B2 Anchor consists a hot dip galvanized ductile iron anchor head, a zinc plated steel 
3/8” all thread rod, and a galvanized sheet steel load bearing plate. The Type B2 Anchor is also designed 
with a recessed cavity so the top of the rigid tendon can be cut below the surface being protected.  
	
   	
  

ARMORMAX FOR SLOPE STABILITY  
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PYRAMAT PROPERTIES 

  MARV2 
PROPERTY TEST METHOD ENGLISH METRIC 
ORIGIN OF MATERIALS 
% U.S. Manufactured Inputs 100% 100% 
% U.S. Manufactured 100% 100% 
PHYSICAL 
Mass/Unit Area ASTM D-6566 13.5 oz/yd2 457.7 g/m2 

Thickness ASTM D-6525 0.4 in 10.2 mm 
Light Penetration (% Passing) ASTM D-6567 15% (Max) 15% (Max) 
Color Visual Green or Tan 
MECHANICAL    
Tensile Strength (Grab) ASTM D-6818 4000 x 3000 lb/ft 58.4 x 43.8 kN/m 
Elongation ASTM D-6818 40 x 35% 40 x 35% 
Resiliency ASTM D-6524 80% 80% 
Flexibility ASTM D-6575 0.534 in-lb (avg) 615,000 mg-cm (avg) 
ENDURANCE 
UV Resistance % Retained 6000 hrs ASTM D-4355 90% 90% 
UV Resistance % Retained 10000 hrs ASTM D-4355 85% 85% 
PERFORMANCE 
Velocity3 (Fully Vegetated) Large Scale 25 ft/sec 7.6 m/sec 

Shear Stress3 (Fully Vegetated) Large Scale 16lb/ft2 766 Pa 
Manning's "n" 4 (Unvegetated) Calculated 0.028 0.028 

Seedling Emergence4 ECTC Draft Method #4 296% 296% 
ROLL SIZES 8.5 ft x 90 ft 2.6 m x 27.4 m 

 

TYPE B2 ANCHOR PROPERTIES 
PHYSICAL ENDURANCE/ COMPONENT MATERIALS 
Anchor Head Length 4.75 in Anchor Head Hot Dip Galvanized Ductile Iron 
Anchor Head Width 1.2 in Rigid Tendon Zinc Plated Steel 3/8” All Thread Rod 
Anchor Head Bearing Area 5.0 in2 Load Bearing Plate Galvanized Sheet Steel 
Anchor Head Weight 0.8 lbs Locking Nut Zinc Plated Steel 
PERFORMANCE Shackle Casting Hot Dip Galvanized Investment Cast Steel 
Load Range (Cohesive 
through Non Cohesive Soils) Up to 1,500 lbs MECHANICAL 

Ultimate Strength 5,000 lbs 

Embedment Depth 6 to 12 ft Working Load 3,000 lbs 
NOTES: 
1. The property values listed are effective 04/2011 and are subject to change without notice. 
2. MARV indicates minimum average roll value calculated as the typical minus two standard deviations. Statistically, it yields a 97.7% degree of confidence that any 

sample taken during quality assurance testing will exceed the value reported. 
3. Maximum permissible velocity and shear stress has been obtained through vegetated testing programs featuring specific soil types, vegetation classes, flow 

conditions, and failure criteria. These conditions may not be relevant to every project nor are they replicated by other manufacturers. Please contact Propex for 
further information. 

4.  Calculated as typical values from large-scale flexible channel lining test programs with a flow depth of 6 to 12 inches.      
 



FIGURE 1: INSTALLATION OF ARMORMAX
SYSTEM ON A SLOPE OR LEVEE

NOTE: SECURING PINS ARE NOT SHOWN
FOR THE PURPOSE OF CLARITY

COMPACTED BACKFILL

TOP OF BANK ANCHOR TRENCH

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

HPTRM

COMPACTED BACKFILL

5' TYPICAL *
(1.5 m)

5' MIN *
(1.5 m)

FLOW OF WATER OR DIRECTION
OF PREVAILING WIND

3" OVERLAP MIN *
(75 mm)

TOE OF SLOPE ANCHOR TRENCH

NET COVERAGE WIDTH OF 8' PER MAT

1' *
(300 mm)

1' *
(300 mm)

5' MIN *
(1.5 m)

COMPACTED BACKFILL

HPTRM

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

ON 4 FT CENTERS *

FIGURE 3: TOE OF SLOPE ANCHOR TRENCH

SEE FIGURE 7: BREAK IN
SLOPE INTERFACE DETAIL

COMPACTED BACKFILL

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

ON 4 FT CENTERS *

HPTRM

1' *
(300 m)

1' *
(300 mm)

3' MIN *
(900 mm)

NOTE: SEED OR SOD ALL
DISTURBED AREAS

FIGURE 2:TOP OF BANK (TOB)
ANCHOR TRENCH

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

STAGGERED ON 4 FT CENTERS *

NOTES:
1) These Installation details are for slope and levee applications and are not to scale.
For channels, please consult the Propex Website for the Channel Drawing C100.
2) Please consult the Propex Website for the most up to date details.

ARMORMAXÈ  SYSTEM ON  A LEVEE OR SLOPE
(NON-STRUCTURAL APPLICATION)
GENERAL INSTALLATION GUIDELINES

PRE-CONSTRUCTION
A pre-construction meeting shall be held with the construction team and a representative from Propex È. This
meeting shall be scheduled by the contractor with at least two weeks notice. Also, Propex suggests that
installation monitoring of the ArmorMax System be performed by a qualified independent third party.

SITE PREPARATION
 Grade and compact area of ArmorMax System installation as directed and approved by Engineer. Subgrade

shall be uniform and smooth. Remove all rocks, clods, vegetation or other objects so the installed mat will
have direct contact with soil surface.

 Prepare seedbed by loosening the top 2-3 in (50-75 mm) minimum of soil.  This may be accomplished with a
rotary tiller on slopes 3:1 or flatter.

 Perform a site specific soil test to determine what amendments such as lime and fertilizer to incorporate.
 Do not mulch areas where mat is to be placed.

SEEDING
 Keep seeded areas moist as necessary to establish vegetation.  When watering seeded areas, use fine

spray to prevent erosion of seeds or soil. If as a result of a rain, prepared seedbed becomes crusted or
eroded, or if eroded places, ruts or depressions exist for any reason, rework soil until smooth and reseed
such areas.

 Apply  an amount equivalent to 50% of the total seed mixture required  to be installed on the soil surface
before installing the High Performance Turf Reinforcement Mat (HPTRM).

 Disturbed areas shall be reseeded.
 Consult project plans and/or specifications for seed types and application rates.

GENERAL INSTALLATION GUIDELINES FOR A LEVEE OR SLOPE
 Figure 1 shows general installation layout and details for ArmorMax System on a slope. (The details on this

page are for 8.5 ft wide HPTRM roll widths. for 10.5 ft wide applications see Drawing #S100A)
 Excavate an Top of Bank (TOB) Anchor Trench 12 in wide x 12 in deep (300 mm x 300 mm) minimum of 3 ft

(900 mm) over the crest of the slope (see Figure 2). For a levee, the TOB Anchor Trench may start 3 ft (900
mm) from the crest of the slope on the ñwetò side. (see Figure 2). Deeper TOB Anchor Trench and/or hard
armoring may be required for slopes or levees that have the potential for scour.

 Beginning at the downstream end of the levee or the downwind end of the prevailing winds on a slope, place
HPTRM roll end into the TOB Anchor Trench and secure with Gripple Earth Percussion Anchors on 4 ft (1.2
m) centers (see Figure 2). Position adjacent HPTRM rolls and secure in trench in same manner. Backfill and
compact soil into trench as directed and approved by Engineer.

 Unroll HPTRM down the slope.
 Secure HPTRM longitudinal edge with Securing Pins on 12 in (300 mm) centers and with Gripple Earth

Percussion Anchors on 5 ft (1.5 m) centers (see Figure 4).  When required, the Engineer is to create project
details for transition to structures along the longitudinal edge or to address water flowing perpendicular to
the seams.

 Continue installation as described above, overlapping adjacent rolls as follows:
A.HPTRM roll edge overlap: 3 in (75 mm) minimum overlap with upslope HPTRM on top. Secure with one

row of Securing Pins on 12 in (300 mm) centers and with one row of Gripple Earth Percussion Anchors
on the designed anchor pin pattern detail in Figure 4. A typical spacing on the overlapping seams for the
Gripple Earth Percussion Anchors is 5 ft (1.5 m).

B.HPTRM roll end overlap for slopes: 6 in (150 mm) minimum overlap with upslope HPTRM on top. Secure
with two rows of Securing Pins staggered 6 in (150 mm) apart on 12 in (300 mm) centers and with one
row of Gripple Earth Percussion Anchors on 4 ft (1.2 m) centers (see Figure 9).  No HPTRM roll end
overlaps or seams parallel to the centerline will be allowed on levees.

 Secure HPTRM using Securing Pins and Gripple Earth Percussion Anchors. For appropriate frequency and
pattern, see the typical Anchor/Pin Pattern Detail (see Figure 4) and the Pin Pattern Detail (see Figure 5).

 For slope heights or levee slope lengths greater than 45 ft (13.7 m), install simulated check slots per Figure
10. This method includes placing two rows of Securing Pins staggered 6 in (150 mm) apart on 12 in (300
mm) centers and one row of Gripple Earth Percussion Anchors between the rows of pins on 4 ft (1.2 m)
centers at 45 ft (13.7 m) maximum intervals (see Figure 10) or across the midpoint of the slope for slope
lengths less than 60 ft (18.2 m).

 Excavate Toe of Slope (TOS) Anchor Trench 12 in wide x 12 in deep (300 x 300 mm) minimum at least 5 ft
(1.5 m) from the toe of the slope or levee. (see Figure 3). Deeper TOS Anchor Trench and/or hard armoring
may be required when slopes or levees have scour potential at their toes. See Toe Interface Detail (Figure
7) for special anchoring patterns for breaks in slope.

 Anchor, backfill and compact end of HPTRM in terminal trench (see Figure 3). Terminal Gripple Earth
Percussion Anchors should be spaced on 4 ft (1.2 m) centers (see Figure 3).

GROUND PINNING AND ANCHORING DEVICES
 Metal Securing Pins should be at least 0.20 in (5 mm) diameter steel with a 1 1/2 in (38 mm) steel washer at

the head of the pin (see Figure 8). Metal pins should be driven flush to the soil surface. Securing Pins should
be between 12-24 in (300-600 mm) long and have sufficient ground penetration to resist pullout. Longer pins
may be required for looser soils. Heavier metal stakes may be required in rocky soils. Depending on soil pH
and design life of the pin, galvanized or stainless steel pins may be required. Consult project plans and/or
specifications for tie down device details.

 Gripple Earth Percussion Anchor assembly consists of an anchor head, stranded cable, gripping device and
two crimping ferrules. Materials of each component have been selected to achieve an expected life of more
than 50 years. The anchor head is made from die cast aluminum and is bullet nosed in shape to penetrate a
turf mat without breaking strands of the mat. The cable is zinc-aluminum coated carbon steel and is of 1 x19
construction. The ferrules are made from aluminum. The grip is die cast from zinc and uses a ceramic roller
to clamp the cable in place. The one piece zinc top plate will have openings on the top to facilitate
vegetative growth  and  the grip plate is approximately 0.2 inches thick and so will only protrude above the
surface of the mat that far after installation. The grip is designed such that the top of the cable can be cut
below the top surface of the grip in a recessed cavity.  See Figure 10.

SPECIAL TRANSITIONS
 For applications that require special transitions (i.e. connections to riprap, concrete, T-Walls, etc.), refer to

the project specific drawings or consult with Propex Engineering Service at 423-553-2450.

VEGETATION ESTABLISHMENT
 Installed ArmorMax System shall be re-seeded and soil-filled or sodded as is required by the project

documents.
 After seeding, spread and lightly rake 1/2 - 3/4 in (12-19 mm) of fine site soil or topsoil into the mat and

completely fill the voids using backside of rake or other flat tool. For slopes 3:1 or flatter, roll the entire
ArmorMax installation with a drum roller to compact seed and soil tightly into the matrix.

 Smooth soil-fill in order to just expose the top of the HPTRM. Do not place excessive soil above the mat.
 If equipment must operate on the mat, make sure it is of the rubber-tired type. No tracked equipment or

sharp turns are allowed on the mat.
 Avoid any traffic over the mat if loose or wet soil conditions exist.
 Broadcast additional seed and install a LandlokÈ Erosion Control Blanket (ECB) above the soil-filled mat as

required by the Engineer. For levees or slopes steeper than 3:1, the addition of the ECB may be required or
alternate methods of retaining the soil fill may be considered.  Please contact the project engineer or Propex
Engineering Services at (423) 553-2450.

 Irrigate as necessary to establish and maintain vegetation. Frequent, light irrigation will need to be applied to
seeded areas if no natural rain events have occurred within two weeks of seeding and shall continue until
75% of vegetation has established and has reached a height of 2 inches. Do not over irrigate.

CONTRACTORS MAINTENANCE AND GUARANTEE PERIOD

It shall be the responsibility of the Owner to maintain all seed and ArmorMax areas after Engineer's acceptance.
Maintenance shall consist of watering and weeding, repair of all erosion and any re-seeding as necessary to
establish a uniform stand of the specified grasses. A minimum of 70% of the area seed shall be covered with no
bare or dead spots greater than 10 ftĮ (1 mĮ). Seeded areas shall not be mowed prior to establishment of 70%
vegetative density and a minimum grass growth of 4 inches (100 mm).  Mower height shall not be set lower than
4 inches (100 mm).  Throughout the duration of the project, the contractor shall be responsible for mowing to
facilitate growth and shall not let the vegetation in the seeded areas exceed 18 inches (450 mm).  In addition, the
Contractor shall water all grassed areas as often as necessary to establish satisfactory growth and to maintain its
growth throughout the duration of the project.
Replanting is to be performed within 14 calendar days of notification by the Engineer.ANCHOR REINFORCED VEGETATED SYSTEM (ARVS)

 CONCEPTUAL ARMORMAXÈ INSTALLATION DETAILS FOR SLOPES AND LEVEES

1' MAX *
(300 mm)

4' MAX *
(1.2 m)

COVERED END
HPTRM

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

SECURING PIN

NOTE: HPTRM SHOULD BE SHINGLED IN THE
DIRECTION OF THE DOWN SLOPE AND FLOW

6" MIN *
(150 mm)

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

SECURING PIN

TOP OF SLOPE / UP STREAM

BOTTOM OF SLOPE / DOWN STREAM

FIGURE 9: OVERLAP AT ROLL END DETAIL

OVERLAPPING END

FLOW OF
WATER

ROLL EDGE

FIGURE 5: PIN PATTERN DETAIL SPECIFIC TO
B1 ANCHOR RATIO OF 0.5 ANCHORS/YDĮ

NOTE: FOR EARTH PERCUSSION ANCHOR RATIOS
OTHER THAN THE ABOVE, PLEASE CONSULT WITH
PROPEX ENGINEERING SERVICES AT 423-553-2450)

1.25' (TYPICAL) *
(375 mm)

2.5' (TYPICAL) *
(750 mm)

4' (TYPICAL) *
(1.2 m)

2' (TYPICAL) *
(600 mm)

HPTRM

OFFSET SECURING
PINS TO CREATE A

CHECKERBOARD
PATTERN

FIGURE 10: SIMULATED CHECK SLOT DETAIL

45' MAX OR NEAR MIDPOINT OF SLOPE *
(13.5 m)

4' MAX *
(1.2 m)1' MAX *

(300 mm)

6" MAX *
(150 mm)1' MAX *

(300 mm)

SECURING PIN
B1 EARTH PERCUSSION ANCHOR

WITH GRIPPLE LOAD BEARING PLATE

HPTRM

1'-6"

1.5 in (38 mm) DIAMETER
STEEL WASHER

0.20 in (5 mm)
DIAMETER STEEL

FIGURE 7: SECURING PIN DETAIL

TENDON

ANCHOR HEAD
(LOAD-LOCKED POSITION)

FIGURE 8: EARTH PERCUSSION ANCHOR DETAIL

SLOPE FACE
(PREPARED SUBGRADE)

HPTRM

GRIPPLE LOAD BEARING PLATE

EMBEDMENT (AS DESIGNED)
3' TYPICAL FOR NON-STRUCTURAL

 APPLICATIONS *

3' TYPICAL*

INSTALL EVERY 4' *

FIGURE 6: BREAK IN SLOPE INTERFACE
DETAIL FOR CHANNELS

HPTRM

5' TYPICAL *
(1.5 m )

4' TYPICAL *
(1.2 m)

3" OVERLAP MIN *
(75 mm)

OFFSET EARTH PERCUSSION ANCHORS AS
SHOWN TO CREATE A CHECKERBOARD PATTERN

NOTE: NO END OF ROLL OVERLAP
ALLOWED ON FACE OF A LEVEE

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE
SECURING PIN

FLOW OF WATER

FIGURE 4: ANCHOR / PIN PATTERN AND LONGITUDINAL EDGE DETAIL
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Please note that the information presented herein is general information only. It is for conceptual use only
and not intended to be used for construction. While every effort has been made to ensure its accuracy, this
information should not be used for a specific application without independent professional examination and
verification of its suitability, applicability, and accuracy.

Drawn By:
02/15/2012

Date: Scale:
NTSD.LOIZEAUX

*ALL DIMENSIONS ARE TO BE VERIFIED BY THE ENGINEER
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  provides	
  general	
  installation	
  guidelines	
  for	
  GEOTEX	
  Geotextiles	
  used	
  in	
  reinforced	
  soil	
  slopes.	
  
GEOTEX	
  Geotextiles	
  have	
  shown	
  no	
  degradation	
  in	
  pH	
  situations	
  as	
  high	
  as	
  12	
  and	
  can	
  be	
  used	
  in	
  both	
  dry	
  and	
  
wet-­‐cast	
  environments.	
  

SITE	
  PREPARATION	
  

• Subgrade	
  shall	
  be	
  excavated	
  to	
  proper	
  lines	
  and	
  grades	
  based	
  on	
  construction	
  plans.	
  
• Any	
  over-­‐excavated	
  areas	
  should	
  be	
  filled	
  with	
  backfill	
  material	
  and	
  any	
  depressions	
  should	
  be	
  filled	
  so	
  

that	
  there	
  are	
  no	
  depressions	
  that	
  exceed	
  6	
  in	
  (15	
  cm)	
  in	
  depth.	
  	
  
• The	
  subgrade	
  shall	
  be	
  fairly	
  smooth	
  and	
  free	
  of	
  sharp	
  objects	
  and	
  debris	
  that	
  may	
  damage	
  the	
  geotextile.	
  	
  	
  
• The	
  soils	
  should	
  be	
  proof	
  rolled	
  prior	
  to	
  geotextile	
  and	
  backfill	
  placement.	
  
• The	
  soils	
  should	
  be	
  compacted	
  to	
  95	
  percent	
  of	
  the	
  relative	
  density	
  based	
  on	
  the	
  Geotechnical	
  Engineer’s	
  

recommendations.	
  
• For	
  each	
  layer	
  of	
  the	
  slope,	
  repeat	
  these	
  preparation	
  steps	
  before	
  laying	
  the	
  geotextile.	
   	
   	
  

	
   	
   	
   	
  

GEOTEXTILE	
  INSTALLATION	
  

• Before	
  unrolling	
  the	
  geotextile,	
  verify	
  the	
  roll	
  for	
  size,	
  damage,	
  and	
  installation	
  orientation	
  according	
  to	
  
construction	
  plans	
  and	
  the	
  Engineer.	
  

• Geotextile	
  should	
  be	
  placed	
  in	
  correct	
  orientation	
  as	
  shown	
  on	
  the	
  construction	
  plans	
  and	
  approved	
  by	
  
the	
  Engineer.	
  The	
  Contractor	
  should	
  verify	
  the	
  orientation.	
  	
  The	
  orientation	
  of	
  the	
  geotextile	
  should	
  be	
  
such	
  that	
  it	
  is	
  rolled	
  in	
  the	
  direction	
  of	
  the	
  slope	
  –	
  not	
  perpendicular	
  to	
  it.	
   	
  

• The	
  Geotextile	
  should	
  be	
  cut	
  to	
  length	
  based	
  on	
  construction	
  plans	
  using	
  an	
  Engineer	
  approved	
  cutting	
  
tool.	
  

• Each	
  sheet	
  of	
  Geotextile	
  should	
  be	
  pulled	
  taut	
  by	
  hand	
  to	
  get	
  rid	
  of	
  any	
  wrinkles.	
  
• Adjacent	
  sheets	
  should	
  be	
  overlapped	
  based	
  on	
  the	
  soil	
  properties.	
  Refer	
  to	
  Table	
  1	
  for	
  suggested	
  grid	
  

overlap	
  lengths.	
  

Table	
  1	
  –	
  Recommended	
  Geosynthetic	
  Overlaps	
  

Subgrade CBR 
Value 

Subgrade 
R-Value 

(Californi
a) 

Subgrade Shear 
Strength ( lb/in2) Field Estimation of CBR Recommended 

Minimum Overlap 

< 0.5 - < 2 - Sewn seam 
required 

> 0.5 to 1 - > 2 to 4.5 A person can easily walk on the 
site 3 ft. 

> 1 to 2 > 0 to 10 > 4.5 to 8.5 
A low ground pressure bulldozer 

can access the site without 
significant rutting 

2.5 ft. 

> 2 > 10 > 8.5 
A D4 bulldozer can 

access the site without 
significant rutting 

1.5 ft. 



	
  

	
  

	
  

• The	
  preceding	
  steps	
  should	
  be	
  repeated	
  for	
  additional	
  sheets.	
  
• Each	
  sheet	
  may	
  be	
  secured	
  in	
  place	
  using	
  staples,	
  pins,	
  sandbags,	
  backfill,	
  or	
  by	
  other	
  Engineer	
  approved	
  

methods	
  to	
  help	
  prevent	
  disruption	
  during	
  the	
  installation	
  of	
  adjacent	
  sheets	
  on	
  the	
  same	
  elevation.	
  
• Do	
  not	
  piece	
  together	
  separate	
  sheets	
  in	
  the	
  primary	
  strength	
  direction	
  through	
  any	
  mechanical	
  

connection	
  unless	
  directed	
  by	
  Engineer.	
  Each	
  sheet	
  should	
  be	
  installed	
  as	
  one	
  continuous	
  piece,	
  
extending	
  the	
  full	
  length	
  of	
  the	
  area.	
  (Figure	
  1)	
  

• Only	
  place	
  the	
  amount	
  of	
  Geotextile	
  needed	
  for	
  the	
  pending	
  steps	
  of	
  construction	
  to	
  avoid	
  excess	
  
exposure	
  of	
  the	
  Geotextile	
  to	
  the	
  elements.	
  

• After	
  each	
  layer	
  of	
  Geotextile	
  has	
  been	
  placed,	
  
prepare,	
  place,	
  and	
  compact	
  the	
  overlying	
  layer	
  of	
  soil	
  
according	
  to	
  the	
  construction	
  plans	
  and	
  the	
  Engineer.	
  
(Figure	
  2)	
  

• After	
  the	
  soil	
  layer	
  has	
  been	
  completed,	
  the	
  next	
  
layer	
  of	
  Geotextile	
  can	
  be	
  installed	
  by	
  following	
  all	
  
preceding	
  steps.	
  

• Repeat	
  all	
  steps	
  for	
  each	
  additional	
  level	
  
according	
  to	
  the	
  construction	
  plans,	
  until	
  all	
  levels	
  are	
  
installed.	
  

Figure	
  1	
  

Figure	
  2	
   	
   	
  

Notes	
  on	
  Backfill	
  

• It	
  is	
  recommended	
  that	
  the	
  soil	
  fill	
  be	
  
compacted	
  to	
  95	
  percent	
  of	
  the	
  relative	
  
density	
  as	
  determined	
  by	
  the	
  Geotechnical	
  
Engineer.	
   	
  

• Cohesive	
  soils	
  should	
  be	
  placed	
  in	
  lifts	
  of	
  6	
  
to	
  8	
  in	
  (15	
  to	
  20	
  cm)	
  and	
  granular	
  soils	
  
should	
  be	
  placed	
  in	
  lifts	
  of	
  	
  9	
  to	
  12	
  in	
  (23	
  to	
  
30	
  cm)	
  compacted	
  thickness.	
  Each	
  layer	
  of	
  
compacted	
  fill	
  should	
  be,	
  at	
  a	
  minimum,	
  6	
  in	
  
(15	
  cm).	
  (Figure	
  3)	
  

Figure	
  3	
   	
  

	
   	
  



	
  

	
  

• Care	
  should	
  be	
  taken	
  when	
  placing	
  fill	
  soil	
  as	
  to	
  not	
  disturb	
  the	
  geotextile.	
  	
  
• Only	
  hand	
  compaction	
  equipment	
  

should	
  be	
  used	
  within	
  3	
  feet	
  (1	
  meter)	
  of	
  the	
  
slope	
  face.	
  (Figure	
  4)	
  

• At	
  the	
  end	
  of	
  each	
  workday	
  the	
  fill	
  
should	
  be	
  graded	
  away	
  from	
  the	
  slope	
  and	
  
rolled	
  to	
  prevent	
  ponding	
  of	
  water.	
  

Figure	
  4	
  
• Rubber-­‐tired	
  vehicles	
  may	
  travel	
  

across	
  geotextile	
  at	
  low	
  speeds	
  while	
  avoiding	
  
sudden	
  stops	
  and	
  sharp	
  turns.	
  

• A	
  minimum	
  fill	
  thickness	
  of	
  6	
  in	
  (15	
  cm)	
  is	
  required	
  before	
  operation	
  of	
  tracked	
  vehicles	
  over	
  the	
  
geotextile.	
  Sudden	
  stops	
  and	
  turning	
  should	
  be	
  minimized	
  to	
  prevent	
  damage.	
  

Protection	
  

• If	
  the	
  slope	
  has	
  not	
  been	
  designed	
  with	
  extra	
  reinforcement	
  to	
  handle	
  reduced	
  soil	
  strengths	
  in	
  a	
  
saturated	
  soil	
  situation,	
  a	
  drainage	
  system	
  should	
  be	
  installed	
  according	
  to	
  the	
  Engineer	
  to	
  prevent	
  
saturation	
  of	
  soil	
  fill.	
  

• The	
  slope	
  face	
  should	
  be	
  vegetated	
  with	
  an	
  appropriate	
  rolled	
  erosion	
  control	
  product	
  (RECP),	
  in	
  
accordance	
  with	
  the	
  Design	
  Engineer,	
  to	
  properly	
  mitigate	
  soil	
  erosion.	
  (Figure	
  5)	
  

• Please	
  Contact	
  Engineering	
  Services	
  at	
  (423)553-­‐2450	
  for	
  additional	
  technical	
  support	
  regarding	
  this	
  
Installation	
  Guide	
  or	
  for	
  suggestions	
  on	
  mitigating	
  soil	
  erosion	
  through	
  the	
  use	
  of	
  Landlok®	
  RECP.	
  

	
  

	
   Figure	
  5	
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