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GEOSYNTHETICS EVOLVED



N SYNTEC

GEOSYNTHETICS EVOLVED
Based in Baltimore Maryland
Acquired Tenax Geocomposite product line in 2009
Manufacturer of extruded Civil and Environmental geosynthetics
Geosynthetic Engineering and Technical assistance

Secured USA based production for Punched & Drawn Geogrids
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TENDRAIN

.040.0.0”

l

a
mo

i,
3

v

3

‘wvwvrvwv WW "W'

|

Drainage under concrete slopes for impoundments
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Asphalt or Concrete Pavement

Subgrade

RoaDrain™ Drainage Geocomposite

Asphalt or Concrete Pavement
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RoaDrain™ Drainage Geocomposite
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ROCK IN ROLL §

Grave replacement Iz?yer for concrete slabs
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Curb Supports* . * Alternative systems use large,
SanFC)IpBottom* (Tendrain BF) open graded stone and

Concrete Tank Bottom* perforated PVC pipes for air

f '« 0
distribution. Tendrain BF is

' ‘ suitable for all applications.
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The flexible solut
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October 11, 2011 Syntec announced the launch of
our own line of punched and drawn geogrids
manufactured in the USA:
|
SBX biaxial geogrids &‘UX Séries‘udiaxial geogrids
3| | \ | | | 1]
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POLYPROPLENE
BIAXIAL GEOGRID

Base

ﬁgeinforcement ;
| (CBR >4)
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SBX Geogrid Reinforcement Mechanisms:

POLYPROPILENE

BIAXl‘/‘\L GEOGRID 1) TenS”e Membrane Effect

A Primary reinforcement

Membrane Tension ) b )
mechanism found in geotextiles

, A Thought to be the primary
reinforcement mechanism for
geogrids prior to extensive
research

/ Q A Considered now to be minimal in
vertical Membrane Support h relation to lateral restraint
e B e L e Al e mechanism, particularly in

subgrade improvement
Source: USACOE ETL 1110-1-189 {



SBYX Geogrid Reinforcement Mechanisms:

POLYPROPILENE
BIAXIAL GEOGRID
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2) Improved Bearing Capacity

A Shifting failure envelope from the
weak subgrade to the stronger
base material

A Results in enhanced bearing
capacity of the subgrade without
soll treatment or undercutting



SBYX Geogrid Reinforcement Mechanisms:

POLYPROPILENE
BIAXIAL GEOGRID

3) Lateral Restraint

A Confinement of the aggregate base
II Lateral Shear Flow during loading

A Results in increased modulus of the
base material (Residual Stress)

A Improved/reduced vertical stress
distribution applied to pavement
subgrade

Lateral Restraint Due to Friction

AL AR AL AL I AL AR AL [ R L
Source: USACOE ETL 1110-1-189
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SBX Biaxial Geogrids:
Base Reinforcement vs. Subgrade Improvement

Base Reinforcement Subgrade Improvement
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A Improved Bearing Capacity

A Tensile Membrane Effect
A Lateral Restraint




SBX Biaxial Geogrids:
Subgrade Improvement

Ll SBX

POLYPROPLENE
BIAXIAL GEOGRID
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SBX Biaxial Geogrids:
Base Reinforcement vs. Subgrade Improvement

Base Reinforcement
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SBX Biaxial Geogrids:
Base Reinforcement

U Life Cycle Cost Savings
I Service Life Extension

Aggregate
Unreinforced Base Reinforced

| \ -

Subgrade

U Reduced Initial Cost

A Pavement Component
Reduction
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Punched & Drawn PP Biaxial Geogrids:
Almost 3 decades of research to:

1) Identify key properties

2) Quantify contribution

Plate loading

Moving wheels

Full scale

Composite

Gourc et al (1983)

U of Waterloo (1984)
Milligan et al (1986)
Haas et al (1988)
Alenowicz et al (1996)
Beretta et al (1994)
Abdulijauwal et al (1994)
Palmeira & Ferreira (1994)
Ho (1996)

Collin et al (1996)

Gabr 2001

Brown et al (1982)

Barker (1987)
Barksdale et al (1989)

Ruddock et al (1982)
Halliday & Potter (1984)
Milligan et al (1986)

Collin et al (1996)
Moghaddas et al (1996)

Delmas et al (1986)
Chaddock (1988)

Watts et al (2004)
Perkins (2004)

Anderson & Killeavy (1989)
Yarger et al (1991)

Webster (1991)

Webster (1992)

Dawson et al (1994)

Freeman & Ahlrich (1996)
Austin & Knapton (1996)
Brandon et al (1996)
Huntington & Ksaibati (1999)

Morvant & Holm (1999)

Pavement Management
Services (2000)

Beland & Konrad (2002)
Tingle & Webster (2003)

Kennephol et al (1985)
Cancelli et al (1996)
Al-Qadi et al (1998)
Miura et al (1990)
Perkins (1998 - )




Punched & Drawn PP Biaxial Geogrids:
Almost 3 decades of research to:

1) Identify key properties
2) Quantify contribution

AfiWe have at
capture the physical
properties a geogrid
must possess in order
to enhance flexible
pavement

t

perf or mance.

A Aperture Stability index
property developed

Source: USACOE Webster, 1992

Ribs Thickness Thicker is better
Stiffness High stiffness is better
Shape Rectangular is better
Aperture Size Depends on fill used
Shape Round or square is
better
Stiffness High stiffness is better
Joint Strength High compared to ribs
(>90%)
Overall Torsional High is better
Stiffness
Stability Very high
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US005419659A. '

| United States Patent pg (11 Patent Number: 5,419,659
Mercer (451 Date of Patent: May 30, 1995
[S4] PLASTIC MATERIAL MESH STRUCTURE 3,432,746 6;{92 geymuur.
3,142,109 7/19 1 et al. .
[ [75] Inventor: Frank B, Mercer, Lancashire, 3,252,181 5/1966 Hn:mc:t
| . England 3,253,072 $/1966 Scragg .
| [73) Assignee: P.L.G. Research Limitod, Blackburn, (List continucd on next page.) |
Bngland FORBIGN PATENT DOCUMENTS |
[21] Appl. No.: 291,044 B73856 7/1979 Belgium .

Aug. 15, 1994 954261 9/1974 Camada .
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[22] Filed:
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INTERNATIONAL Product Specification - TriAx" TX160 Geogrid

Tensar International Corporation reserves the right to change its product specifications at any time. [t is the responsibifity of the person specifying the use of this product ana
’ the purchaser to ensure that product specifications relied upon for design or procurement purposes are current and that the product is suitable for its intended use in each
instance.

Tensar TriAx™ Geogrid

| l. General

1. The geogrid is manufactured from a punched polypropylene sheet, which is then
oriented in three substantially equilateral directions so that the resulting ribs shall
P have a high degree of molecular orientation, which continues at least in part through
the mass of the integral node.

' 2. The properties contributing to the performance of a mechanically stabilized layer
include the following:




To whom it may concern.
Rationalization of Tensar BX Type 2 Geogrid

Effective June 24" 2010, Tensar will discontinue regular production runs of Type2 (BX1200) and will
remove it from the standard list of products.

This decision follows the very positive response from the market to the introduction of TriAx in April 2009
and it marks the next stage in our strategy to transition all of our BX markets to TriAx.

Customers seeking to purchase BX Type 2 should be asked to utilize TX160 as a better performing and
lower cost alternative. The letter from Tensar dated August 1% 2009 will assist in this conversion process.

Where it is not practical for customers to switch their order to TriAx, we will do our best to accommodate
the request. This will however be subject to manufacturing scheduling constraints as we will have limited
supply of Type 2. Also note that Type 2 will be priced at a premium compared to TriAx as we manage
smaller inventories and production quantities. Any requests for production of BX Type 2 to meet a
specific order will first be referred by customer Services to Dean Ditmar — VP of Sales for approval.

Yours sin

“Tim Oliver

VP for Global Marketing
Tensar International

+1 404 214 5350
www.tensar-international.com




Punched & Drawn Geogrids:
Biaxial vs. Triaxial

1) Almost 3 decades of successful Design, Installations and Proven
Performance worldwide and in the USA.

2) Approved by FHWA and AASHTO.

3) Often the preferred geogrid b
Municipalities and Private Enterprise. (Walmart)

4) Due to the patent they are often specified without equal. Geogrids
demonstrating similar strength are often rejected because due to a
single property.

5) What was once the Gold Standard is now claimed obsolete by the
maker?
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