Geogrids and High Strength PET
Geotextiles for Soil Reinforcement
Applications

Don Show
Synteen Technical Fabrics, Inc.






Synteen Technical Fabrics, Inc. is a US owned and operated
company based in Lancaster, South Carolina. All Synteen
products meet the FTC “Made in the USA” standard.




Finished Master Rolls
Ready For Packaging




US Owned and Operated

STF, Inc. meets the Federal
Trade Commission
requirements to be labeled as




PET — PP — PET/PP — PVA PET — PP — PVA



Geogrid — A geosynthetic formed by a regular network
of integrally connected elements with apertures
greater than %4” to allow interlocking with surrounding
soil, rock, earth and other surrounding materials to
function primarily as reinforcement.




Polyester
- Flexible
- High tenacity (PET)

HDPE
- Rigid
Polypropylene
- Rigid

Polyvinyl Alcohol
- Low sensitivity to hydra carbons (oil & gas)



eGeogrid - Holes for soil interlock

*Good with any soil type, including fine grain soils
like silts and clay

eGeogrid -yarns / polymer in straight line
*Provides excellent tensile modulus
*Modulus is Strain compatible with soils

*Reduces deformation/movement of structures



Geogrids — easier to install

- Weight per yd?, roll weight

- Size of roll, width and weight

- Available in different roll widths

- Well suited for short lengths of
walls/slopes relative to roll length

- Easy to use with different wall facing
systems

- Easy to place and tension, less affected by
wind



eUse Geotextiles when separation needed like soft
subgrades to prevent pumping

eUse Geotextiles to reinforce granular soils

eUse Geotextiles when very high strength concentrated
in few (1-2) layers, like for embankment reinforcement

at base

eUse Geotextiles when strain / deformation not a
significant performance criteria



Stabilizes soil by creating a composite soil mass

*Increases bearing capacity of soft subgrade
soils (allows use of “less desirable” onsite soils)

*Increases service life of pavements

*“Geogrid is to soil what reinforcing steel is to
concrete”



Unreinforced Soil




Adding Geogrid

Geogrid Reinforced Soil




Biaxial Geogrids

- Base Course/Subgrade Reinforcement
- Reinforced Foundations

Uniaxial Geogrids
- Reinforced Slopes and Embankments
- Mechanically Stabilized Earth Structures

High Strength Geotextiles
- Embankments, Levee and Dike Reinforcement
- Liner Stabilization and Void Bridging
- Lagoon and Pond Capping
- Tubes for Dewatering and Beach/Shoreline Erosion



Earth Retention Systems
(uniaxial geogrids)

Subgrade Stabilization
(biaxial geogrids)







Modular Block (Frictional Connection)



Modular Block (positive connection)
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Modular Block (“Big Block”)




Welded Wire Facing
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ROTES:

1.
2,

L]

4,

SLUFE FACING TO CONSIST OF PRIFABRICATED BLACK STEEL WAE,
Axd—Wa.0xWA.0 (100mm x 100mm - S7mm DMETER) FORMS.
ALL FORMS AND STRUTS WiLL BE FABRICATED FROM BLACK STEEL WIRE.
STEEL WIRE AWNDY STRUTS SHALL COMPLY WITH ASTM ARZ.

FABRICATION SHALL MEET ASTM A185.

OVERALL LENGTH OF WIRE FORMS 15 10°=-0" (3048mm)
EFFECTIVE COMSTRUCTED LENGTH IS §="8" (2948mm)
WITH 2° (50mm) OVERLAF AT ENDS.

ELEVATION WIEW

SUPPORT STRUTS

e 240" (B10mm) MAK. SPACING

b b [AS REQUIRED)

SUPFORT STRUT
(SEE DETAIL)

4xd — W DuW4.0 HLACK STEEL
(100mm x 100mm — 5.7mm
DIAMETER BLACK STEEL)
WELDED WIRE MESH

Standard Specifications:

u]

o o Q0 o o o0 o

s Welded Wire Forme:

Mo. 4 steel wire

Form pattern; 47 247

Length: 10

Height: 187

Width: 187

A1l steel wire forms comply with ASTM AS2
All fabrication meets ASTM A185

Black or galvanized steel upon request
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NO. 4 BLACK STEEL WIRE

w

SUPPORT STRUT {SEE DETAIL)

PLACED ALONG LENGTH OF WIRE FORM AT
247 (B10mm) MAXIMUM SPACING,

FIELD ADJUST AS REQUIRED.

18 PROVIDE SUPPORT STRUT AT ALL LOCATIONS
(&5]‘-——.—.—,) WHERE ADJACEMT WIEE FORMS ABUT.
{HOM. )

&b
{100mm))
1 |
f—a—tf—4" (100mm]
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SECTION A=A _ _ R
s GBfruts:
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o o o o

Length: 2517

Al steel wire forms comply with ASTI A82
All fabrication meets ASTM A185

Black or galvanized steel upon request



Geocell




Reinforced Soil Slope (RSS)




PRIMARY REIMFORCEMENT
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Panel Facing




Natural Stone
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U S, Deganment Pubbication No. FHWA NHE00.043
of Transpoetalion March 2001

Federal Highway

Adminéstration

NHI Course No, 132042

Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes

Design and Construction
Guidelines

m Nevtiomal Highwey Insotite
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Standard Specifications
for Highway Bridges

17th Edition — 2002

Upper right-hand and lower left-hand pictures courtesy of the National Steel Bridge Alliance.
Lower right-hand picture courtesy of William Oliva and Scott Becker.

Adopted and Published by the
American Association of State Highway and Transportation Officials
444 North Capitol Street, N.W., Suite 249

Washington, D.C. 20001 (800) 23\ ~3415

© Copyright 2002 by the American Association of State Highway and Transportation Officials. All
Rights Reserved. Printed in the United States of America. This book, or parts thereof, may not be
reproduced in any form without permission of the publishers.
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STRENGTH: Allowable (slope) vs. Design (walls)

The long-term design strength of the geosynthetic is determined as follows: LTOS

— s e —~——

Tyr

T, =
RF, * RF, - RFy,

e allowable strength of the geosynthetic is determined as follows: Té \

i ;;a\y i [Eq. 3-21]
- - ult
T; al TANNC L FSywc  RFy RF,y- RFge-FS
where:
T, = Ultimate (or yield tensile strength) from wide width tensile strength tests (ASTM

D 4595 or GRI “GG1: Single Rib Geogrid Tensile Strength”), based on minimum
average roll value (MARYV) for the product.

RF, = Durability reduction factor. It is dependent on the susceptibility of the
geosynthetic to attack by microorganisms, chemicals, thermal oxidation,
hydrolysis and stress cracking. The typical range is from 1.1 to 2.0.

RF,, = Installation damage reduction factor. It can range from 1.05 to 3.0, depending on
backfill gradation and product mass per unit weight.

RF_, = Creep reduction factor is the ratio of the ultimate strength (T,) to the creep limit
strength obtained from laboratory creep tests for each product, and can vary
typically from 1.5 to 5.0.

FS, .= Overall factor of safety or load reduction factor to account for uncertainties in the
geometry of the structure, fill properties, reinforcement properties, and externally
applied loads. The typical value is 1.5.
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*Paved Roads

*Haul Roads

*Parking Lots

*Storage Yards

*Railway Stabilization
*Runways/Taxiways
*Reinforced Foundations



THE PROBLEM:

*Paved and unpaved roadways,
when constructed over soft or very
soft subgrades, will exhibit bearing
or shear failure

*This ultimately results in surface
rutting



THE SOLUTION:

The use of biaxial geogrids can:

*Increase the service life of roadways

*Help achieve equivalent performance with a
reduced structural base course section




Additional Benefits

Aggregate Base Course Reduction

" Because Synteen geogrids spread the concentrated wheel
load more efficiently than unbound base course

aggregate, this allows for a reduction in the thickness of
the aggregate base course (ABC) materials while
achieving the same applied load to the subgrade.



THIS REDUCTION IN AGGREGATE BASE COURSE THICKNESS IS
CALLED THE “BASE COURSE REDUCTION PERCENTAGE”

CBR | No.l | No.2 _

<6 24% 28%
4-6 29% 34%
2-4 33% 39%
1-2 36% 43%

>1 40% 46%



Aggregate

Thickness
Unreinforced 31.5”
Lime Treated 26.5”
Biaxial Geogrid 21.5”

Asphalt thickness remained constant



Eliminates Skin and Respiratory Safety Hazards
Minimizes Dust and Water Use

Not Weather Dependent

Consistent Application

No Curing

Maintains Strength over time

Lower Costs



GA Highway 400
Alpharetta, GA

Owner: GADOT
Engineer: GADOT
Contractor: AAPAC

Product: SF11
Scope: 200,000 yd?




Blue Knob Wind Farm
Altoona, PA

Owner: Gamesa
Contractor: Horst Excavating

Product: SF11
Scope: 150,000 yd?

Owner saved $300,000 by selecting SF11 over the equivalent PP brand




CalFrac Storage Facility/Haul Roads

Western PA
Owner: CalFrac

Product: SF11
Scope: 110,000 yd?

SF11 was produced in 17’ x 200’ rolls to increase installation efficiency




Love’s Travel Stop
Columbia, TN

Owner: Love’s Travel Stop
Engineer: Terracon

Product: SF12
Scope: 50,000 yd?




Brunner Island
York Haven, PA

Owner: PP&L

Product: SF12A
Scope: 48,000 yd?

Owner saved $50,000 by selecting SF12A over the equivalent PP brand



Erie International Airport
Erie, PA

Product: SF11
Scope: 12,400 yd?




To date, a universally accepted specification for
biaxial geogrids has not been developed. This has
created much confusion in the preparation of
specifications for base and subgrade
reinforcement.



Independent Research Papers

FHWA

*NHI 07 092 Geosynthetics Design and Construction
Guidelines 2008

Geosynthetic Materials Association (GMA)
*White paper Il, June 2000

US Army Corps of Engineers

*Technical Letter No. 1110-1-189 (Use of Geogrids in
Pavement Construction, February 2003)



Ultimate Strength

2% Strain

Junction Strength

Aperture Size/Percent Open Area



JUNCTION STRENGTH OR JUNCTION EFFICIENCY

Please review Synteen Technical Note in your Packet of Information
Federal Highway Recommendations(FHWA)
The Sum of The junction Criteria as follows:

The minimum junction strength (Ibs/ft) shall be greater than the ultimate unit strength of a product in a unit
area (Square Foot).

Synteen SF 11 91 junctions in a square foot x 37.4 Ibs/junction =3403 lbs/ft (Ultimate-2388 Ibs/ft)

JUNCTION STRENGTH

The GMA( Geosynthetic Materials Association) based on 19 studies and conversations with State Agencies
recommended junction strength to be between 8 Ibs and 25 Ibs per junction based on fill materials.(See article
“Junction Strength Requirements for Roadway Design” in packet.

Synteen SF 11 Junction Strength  37.4 lbs MD
46.3 lbs XMD



Product Specification - Biaxial Geogrid BX1100

Tensar i EMFHnR CONE dr feserves fe g tinchange s oo CEspechics fon 5 2 fFa) e, (Hi5 Pe E5mesbily @ He SEcier #m @ Che s
Mensre I T EOLGCT FRECIRCE $0 5 o 5e M 0B SO R [FOCHE e R (10585 HE CUren (A0 CORSISET PAWE Be oo & & 50 it ERCH & S .

Product Typs: Itegrally Formmed Biaxial Geogrid

Palyrner: Palypropyl ens

Load Trarefer Mechanism : Positive Mechanical interlock

Prirmary Applications Spectra Systermn [Base Reirforcernent, Subgrade Improvernert

Produact Properies

hdex Properties Units MO Walues A MOValues
= fperture Dimensions® mim (in) 20100 33013
= hdinimum Fib Thickness® mm () 076 (003 076 (003
= Tensle Strength @ 2% Strain? ke Ham (b At 4.1 (2807 6.6 (4500
» Tengle Strength @@ 8% Strain® ke Ham (b At B.A 05800 124 09200
» Utimate Tensile Strength® ke Ham (b At 124 (2507 190 (1,300
Stractural Integrit
= Jundtion Efficiency’ & Q3
= Flewural Stifness" g -cm 250,000
» fperture SEbilin® m-Mideqg 022
Durability
» Resistance to Installation Damage" EECS RSN LGP A& 83 790
» Reszistance to Long Term Degradation® & 100
» Resistance to L% Degradation® % 100

Oirnensions and Delivery
The biaxial geogrid shall be delivered to the jobsite in roll form with each rall individ ually identide d and nominally measuring 30 meters
(9.8 feet) or 40 meters (131 feet) in width and 75 0 meters (246 feet)in length. Atypical truckload quantity is 135 to 250 rolls.

Motes

1. Unless indicated othe nuise, walues shown are minimom awerage roll values detemined in accordance with A3Thd D4759-02. Brief
descriptions of test procedures are given inthe Rllowing notes.

2. Maminal dimenzions.

3. True re sistance to elongation when initially subjected to 3 load detemined in accordan e with A5Thd D663 T-01 withowt deforming test
materials under load before measuring such resis@nce or employing “secant” or "offzet” tangent methods of measurement so0 3sta
owerstate tensile properties.

4., Load fransfer capability determined in accordance with GRI-GG2-05 and espressed as a percentage of ultimate tensile strength.

5. Resis@nce to bending force detemined in accordance with A5Thd D5732-01, using specimens of width two ribs wide, with transwerse
ribz cut flush with exterior edges o flongitudinal rbs (@s a "adder™), and of length suficie rly long to enable measurement of the
owerhang dimension . The owerall Flesural Stiffness is calculated as the square root of the product of WD and XD Aexural Stiffness
walues,

G. Resistance to in-plane rotational mowveme it me asured by applng 3 20 kg-cm (2 m-WN) moment to the central junction ofa Yinch <9
inz:h specimen restrained at its permeter in accordance with U5, Armiy Corps of Engineers hethodology for measurement of Torsional
Rigidity.

7. Res=@ance to loss of load capacity or structural integrity whe n subjected to mech anical insallation stress in dayey sand (50, well
graded =sand (54, and crushed stone classfied as poody graded gravel (GP). The geogrd shall be sample d in accardance with
A5Th D5818-06 and load capacity shall be detemmined in accordance with ASTh D663 7-01.

2. Resis@ance to loss of load capacity or structural integnty whe n subjected to chemically 3 ggressive enwronments in accordance with
EPA 2090 immersion testing .

9. Resis@ance to loss of load capacity or structura |l integnty whe n subjected to 500 hours o fulravielet light and aggressive weatherng in
accordance with A5Th D3 65-04.




FLEXURAL STIFFNESS

5. Resistance to bending force determined in accordance with ASTM
D5732-01, using specimens of width two ribs wide, with transverse ribs
cut flush with exterior edges of longitudinal ribs (as a “ladder”), and of
length sufficiently long to enable measurement of the overhang
dimension. The overall Flexural Stiffness is calculated as the square root
of the product of MD and XMD Flexural Stiffness values.

APERTURE STABILITY

6. Resistance to in-plane rotational movement measured by applying
a 20 kg-cm (2 m-N) moment to the central junction of a 9 inch x 9 inch
specimen restrained at its perimeter in accordance with U.S. Army Corps
of Engineers Methodology for measurement of Torsional Rigidity




The design community has recently been
introduced to a new configuration of

base/subgrade reinforcement geogrids — triaxial
aperture geogrids.
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Synteen high-strength geotextiles are available in two
polymers:

Polyester

- SC4800 - SC52K
- Tensile Strengths up to 60,000 Ib/ft

Polypropylene

- SP300 - SP500
- Tensile strengths up to 4,800 |b/ft



A permeable geosynthetic comprised solely of textiles which
perform several functions in geotechnical engineering
applications including:

=Reinforcement
= Separation
®Drainage
=Filtration
=Protection






Questions?



Questions?



