








90% Submittal Item No. SS3000
Streambank Stabilization and Restoration

long straw or hay mulch. Secure the coir material with two foot (2") long dead stout stakes
three feet (3') on center overall and every two feet (2') on the overlapped seams. Finished
installation of the dead stout stakes leaves one to two inches (1" - 2") above finished grade.
Overlap fabric joins by eight inches (8"). When the fabric is installed perpendicular to the
stream and joining is necessary overlap upstream fabric piece in a downstream orientation over
thee next piece of fabric.

Soil may need to be removed from the top one foot (1) wide mattress edge (if this area has been
backfilled during the installation of the mattress), and cut back into the bank for eight to
ten inches (8" to 10") at the bottom edge of the previously installed mattress. Eight to ten
inches (8"to 10") of coir is placed on the eight to ten inches (8" to 10") soil cut terrace and
secured with a two foot (2”) long dead stout stake every two feet (2) along the length of the coir
installation, three to four inches (3" - 4") from the mattress. For final dead stout stake
installation, allow one to two inches (1”” - 2") of the dead stout stake remain exposed above the
installed coir. The coir is then placed up the face of the one foot (1'), mattress width, letting the
additional coir that will be used to cover the upper bank and over the crown area drape
temporarily over the mattress, until the area behind and on top of the mattress has been
backfilled and compacted. When backfill, compaction, topsoil and seed bed preparation, long
straw or hay, soil amelioration and fertilization and seeding operation have been completed, the
remaining coir is then pulled up over the bank face and crown as needed, and secured on the
face and every two feet (2') along the length of finished coir as described in this specification
document.

The dead stout stake bottom and top rows are staggered, to ensure that they are not driven on
top of each other. Finished edges in soil along the top edge, are secured by digging a trench six
to eight inches (6" - 8 ") deep and three to four inches (3” - 4") wide. Place the coir fabric down
the six to eight inch (6" - 8") side of the trench and across the three to four inch (3"- 4") wide
bottom. Stake the coir fabric in the bottom of the trench using two foot (2') long dead stout
stakes or rebar, every two feet (2') along the length of the trench, leaving one to two inches (1” -
2") of the dead stout stake exposed within the trench. Backfill and compact the soil in the
trench.

Finished Coir Finish the covered slope and construction disturbed sections smoothly and
neatly. The fabric is not to be installed in tension, but must be neatly placed and be in full
contact with the surface. Fabric is stored and placed dry.

Long Straw or Hay Mulch

The Contractor spreads the long straw or Hay mulch evenly by hand one-half inch (.5 ") deep.
The straw or hay is not to be chopped up, or "blown" on.

Seeding

Includes topsoil and seed bed preparation, native grassland seeding, watering and management
practices. Refers to Item no. 609S Native Grassland Seeding and Planting for Erosion Control
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90% Submittal Item No. SS3000
Streambank Stabilization and Restoration

as follows: 609S. 1 Description, 609S.3 Materials (Delete C.2 Dillo Dirt Compost and E
Rooted Plants); 609S.4 Construction Methods - A. General, B. Seed Bed Preparation, C.
Watering; 609S.5 Native Grassland Seeding and Planting - Tables 2. 3 and 5 (609S.5.1 & 2);
and 609S.6 Management Practices.

Disturbance and Erosion Control

All areas that have been disturbed by construction activities are to be graded, fertilized, seeded,
and long straw or hay mulched. Severe areas such as the access/egress and material/equipment
storage sites, will require special repairs as directed onsite by the Engineer. The finished
project site must also drain properly and must not drain over the top of the slope
indiscriminately, or in any other manner that would cause erosion or damage of any kind.

4. MANAGEMENT PRACTICES

Refer to Item No. 609S Native Grassland Seeding and Planting for Erosion Control - 609S.6
Management Practices.

5. COMPENSATION
Method of Measurement

Coir 700 gm. Erosion Control Fabric with Long Straw or Hay Mulch Coir fabric (or
acceptable equal) is measured by the square yard furnished, installed, accepted and complete in
place (including the coir fabric, long straw or hay mulch, dead stout stakes, and all materials,
labor, machinery and maintenance care necessary to complete the work in a high quality
workmanship-like manner).

Native Grassland and Wildflower seeding is measured by the square yard furnished, installed,
accepted and complete in place and in a healthy growing condition (including the seed, seeding,
topsoil, soil amelioration, fertilizer, seed bed preparation, watering, management practices and
all materials, labor and machinery necessary to complete the work in a high quality
workmanship-like manner).

Basis of Payment

The quantities for pay items for the streambank stabilization is paid for at the contract price per
unit as described, including all the items listed below that appear in the bid schedule, which
prices and payment is full compensation for furnishing and installing, watering and
management practices and all other efforts and materials (including all labor, equipment,
machinery, tools, storage costs, etc.) and incidentals necessary to complete the work described
in this section.

Payment Items
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Payment will be made under:

Pay Item Pay Unit
Coir 700 gm. Erosion Control Fabric and Long Straw or Hay Mulch Square Yard
Native Grassland and Wildflower Seeding Square Yard
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Item No. SS3001
Polymeric Marine Mattress

PART1 GENERAL
1.01 SUMMARY
A. Section Includes: Polymeric Marine Mattress system with structural geogrid,
braid, mechanical connection elements and stone infill. Design details including
mattress thickness shall be as shown on the Contract Drawings, on the Shop

Drawings and as directed by the Engineer. Work consists of:

1. Providing system supplier representative for pre-construction conference
with the Contractor and the Engineer.

2. Furnishing geogrids, braid, mechanical connection elements and stone
fill materials as specified herein and shown on the Contract Drawings.
Geogrid material shall include sufficient quantities to form lifting hoops
for the units.

3. Fabricating, filling and placing Polymeric Marine Mattress units in
accordance with this Section and in reasonably close conformity with the
lines, grades and dimensions shown on the Contract Drawings or
established by the Engineer. Some pre-fabrication of the units may be
accomplished prior to delivery to the site.

B. Related Sections (City of Austin Standard Specifications):

1 Series 100 - Earthwork

C. Alternates:

1. Metallic materials will not be considered as an alternate to polymeric
materials for the Polymeric Marine Mattress system.

2. Alternate geogrid materials shall not be used unless submitted to the
Engineer and approved in writing by the Engineer at least 7 days prior to
the bid letting. The Engineer shall have absolute authority to reject or
accept alternate materials based on the requirements of this Section and
the Engineer's judgment. Certain material properties of the structural
geogrid are critical to the fabrication, lifting and placement, and
serviceability of this application. The structural geogrid must satisfy the
requirements of this Section, regardless of any previous approval of the
geogrid by the Owner or Engineer for other types of applications. Coated
geogrids and geogrids composed of small diameter filaments shall not be
allowed for constructing Polymeric Marine Mattress units. In order to be
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1.

Item No. SS3001
Polymeric Marine Mattress

considered, submittal packages for alternate geogrid materials must
include:

a. A list of I0 comparable projects, in terms of size and
applications, in the United States, where the results of using the
specific alternate geogrid material can be verified after a
minimum of 3 years of service life.

b. A sample of the alternate geogrid material and -certified
specification sheets.

c. Recommended fabrication and installation instructions.
d. Additional information as required at the discretion of the
Engineer.
REFERENCES
A. American Association of State Highway and Transportation Officials
(AASHTO)
1. Standard Specification for Highway Bridges (1997 Interim).
B. American Society for Testing and Materials (ASTM):
| % D 1388 Flexural Rigidity (Option A).
D 4355 Deterioration of Geotextiles from Exposure to Ultraviolet Light
and Water (Xenon-Arc Type Apparatus).
3, D 4759 Standard Practice for Determining the Specification
' Conformance of Geosynthetics.
4, D 5818 Practice for Obtaining Samples of Geosynthetics from a Test
Section for Assessment of Installation Damage.
c. Geosynthetic Institute:
1. GG1-87 Standard Test Method for Geogrid Rib Tensile Strength.
2, GG2-87 Standard Test Method for Geogrid Junction Strength.
D. U. S. Environmental Protection Agency

EPAS090 Compatibility Test for Wastes and Membrane Liners.

1.03 DEFINITIONS

SS3001

06/03/03 Polymeric Marine Mattress



S$S3001

Item No. SS3001
Polymeric Marine Mattress

Polymeric Marine Mattress - A non-metallic compartmental structure filled
tightly with stone prior to installation. Filling is achieved while each unit is
positioned on edge prior to installation. Units are comprised of structural
geogrid, braid, and mechanical connection elements fabricated to allow
placement and provide containment of aggregate fill.

Geogrid - An integrally formed grid structure manufactured of a stress resistant
high density polyethylene (HDPE) and / or polypropylene (PP) material with
molecular weight and molecular characteristics which impart high resistance to:

1. Loss of load capacity or structural integrity when the geogrid is subjected
to mechanical stress in installation

2 Deformation when the geogrid is subjected to applied force in use

3. Loss of load capacity or structural integrity when the geogrid is subjected
to long-term environmental stress.

Minimum Average Roll Value - Value based on testing and determined in
accordance with ASTM D 4759.

True Tensile Modulus in Use - The ratio of tensile strength to corresponding
strain (e.g. 1%). The tensile strength is measured via GRI GG1 as modified by
AASHTO Standard Specification for Highway Bridges, 1997 Interim, using a
single rib having the greater of 3 junctions or 8 inches and tested at a strain rate
of 1 0 percent per minute based on this gauge length without deforming test
materials under load before measuring such resistance or employing “secant” or
“offset” tangent methods of measurement so as to overstate tensile properties.
Values shown are minimum average roll values.

Junction Strength - Breaking tensile strength of junctions when tested in
accordance with GRI GG2 as modified by AASHTO Standard Specification for
Highway Bridges, 1997 Interim, using a single rib having the greater of 3
junctions or 8 inches and tested at a strain rate of 1 0 percent per minute based
on this gauge length. Values shown are minimum average roll values.

Flexural Stiffness (also known as Flexural Rigidity) - Resistance to bending
force measured via ASTM D 5732-95 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 Rigidity is calculated as the square root of the
product of machine- and cross-machine-direction Flexural Rigidity values.
Values shown are minimum average roll values.
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1.06
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Resistance to Installation Damage - Resistance to loss of load capacity or
structural integrity when subjected to mechanical stress in installation measured
via ASTM D 5818 in a crushed stone classified as a poorly graded gravel with a
maximum 2 inch particle size (GP). Values shown are typical values.

Resistance to Long Term Degradation - Resistance to loss of load capacity or
structural integrity when subjected to chemically aggressive environments
measured via EPA 9090 immersion testing. Values shown are typical values.

Ultraviolet Stability - The ratio of tensile strength after exposure to the tensile
strength prior to exposure, with exposure per ASTM D 4355 and tensile
strengths measured via GRI GGl as discussed above for “True Tensile Modulus
in Use.”

SUBMITTALS

A.

Submit product samples of:

1. Geogrid.
2 Braid.
3. Mechanical connection elements.

Shop Drawings - Submit details of the typical sections and connections.
Submit geogrid product data sheet and certification from the manufacturer that
the geogrid product supplied meets the requirements of sub-part 2.02 of this

Section.

Submit manufacturer's general recommendations and instructions for fabrication,
filling, installation and repair.

QUALITY ASSURANCE

A.

Pre-Construction Conference - Prior to the installation of the units, the
Contractor shall arrange a meeting at the site with the system supplier and,
where applicable, the system installer. The Owner and the Engineer shall be
notified at least 3 days in advance of the time of the meeting.

DELIVERY, STORAGE, AND HANDLING

A.

Storage and Protection:

1. Prevent excessive mud, wet concrete, epoxy, or other deleterious
materials from coming in contact with and affixing to mattress materials.
2. Store at temperatures above -20 degrees F (-29 degrees C).
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Rolled materials may be laid flat or stood on end.

PART 2 PRODUCTS

2.01

MANUFACTURERS

A. An approved source of geogrid is Tensar Earth Technologies, Inc., Atlanta, GA
or equivalent.

2.02 MATERIALS

SS3001

A. Structural Geogrid:

1:

Unless otherwise called out on the Construction Drawings or Shop
Drawings or directed by the Engineer, the structural geogrid type shall
be:

a. Type 1 for the internal diaphragms of the units.
b. Type 2 for the top, bottom and sides of the units.

The structural geogrid shall be produced from virgin resin and classified
as high density polyethylene (HDPE) and / or polypropylene (PP) and
shall possess complete continuity of all properties throughout its
structure.

The structural geogrid shall accept applied force in use by positive
mechanical interlock (i.e. direct mechanical keying) with:

a. Compacted soil or construction fill materials,

b. Contiguous sections of itself when overlapped and embedded in
compacted soil or construction fill materials, and

c. Rigid mechanical connection elements such as bodkins, pins or
hooks.

The structural geogrid shall have the following characteristics:
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SS3001

PROPERTY UNITS TYPE 1 TYPE 2
True 1% Tensile Modulus in
Use (MD) kN/m (1b/ft) 750 (51,400) 1,650 (113,090)
Junction Strength (MD) kN/m (1b/ft) 48.60 (3,330) | 100.8 (6,908)
Flexural Stiffness mg-cm 670,000 6,600,000
Resistance to Installation %GP 85 85
Damage
Resmtange to Long Term o 100 100
Degradation
Ultraviolet Stability (Retained |,
Strength @ 500 hours) & i M
B. Mechanical Connection Elements:
| The mechanical connection elements shall be as shown on the
Construction Drawings and Shop Drawings and shall be composed of
high density polyethylene (HDPE) and / or polypropylene (PP), unless
otherwise approved by the Engineer.
2. The mechanical connection used shall be bodkin type, unless otherwise

approved by the Engineer

C. UV Stabilized Braid:

1.

The braid used for tying and lacing in the fabrication of the units shall be
8strand hollow-core braid composed of high density polyethylene
(HDPE). Each strand shall consist of a bundle of monofilament HDPE.

The braid shall have a nominal diameter of not less than 3/16 inch and a
breaking strength of not less than 400 1bs on a test specimen 36 inches in

length.

The braid shall be UV stabilized with a minimum carbon black content
of 2.0% by weight.

D. Stone Fill Materials:

1

The stone fill shall be sound and durable, free of cracks, soft seams, and
other structural defects.

Unless other shown on the Construction Drawings or Shop Drawings or
approved by the Engineer:
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The stone fill shall possess a specific gravity of at least 2.5.

The loss when the stone is subjected to the Los Angeles Abrasion
Test shall not exceed 40%.

c. The minimum diameter of stone used shall be 1-1/2 inch across
the smallest dimension of the stone. The maximum diameter of
stone used shall be 6 inches.

o

3. Contingent on approval by the Engineer, recycled, processed concrete
meeting these requirements may be used as stone fill.

PART 3 EXECUTION

3.01

EXAMINATION

A.

The Contractor shall check the geogrid, braid and mechanical connection
elements upon delivery to verify that the proper material has been received.
These materials shall be inspected by the Contractor to be free of flaws or
damage occurring during manufacturing, shipping, or handling.

3.02 FINAL FABRICATION AND FILLING

SS3001

A.

Mechanical Connections - The joints where the ends and baffles of each unit
join the top or bottom of the unit shall be made with a mechanical connection
between geogrid elements as shown on the Construction Drawings and Shop
Drawings.

Seaming - Unless otherwise shown on the Construction Drawings or Shop
Drawings or approved by the Engineer:

1. All cut ends of braid material shall be knotted within 1 inch to 2 inch of
the end to prevent raveling of the braid material. The braid material shall
be securely knotted to the geogrid at all ends of all stitched seams, and at
a spacing not to exceed 6 feet along any stitched seam. Pieces of braid
material may be spliced end to end by securely knofting.

2. The stitches along each seam shall be sufficiently tight to close the gap
between the adjacent pieces of geogrid. The braid material shall be
stitched through each pair of apertures along each seam at least once.
The spacing of stitches shall be reasonably uniform at approximately 6
(minimum) stitches per foot along the entire length of each seam.

3. Seaming to connect adjacent units is not required.

Filling - Unless otherwise shown on the Construction Drawings or Shop
Drawings or approved by the Engineer:
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Each unit shall be filled and the fill shall be packed while the unit is
supported in an upright position resting on its side with the open side
facing upward and the long direction of the compartments running
vertical. Each compartment shall be filled in lifts and each lift shall be
tightly packed, except the final lift. The typical lift height shall not
exceed 3 feet (loose) or 2.5 feet (packed). The final lift height shall not
exceed 9 inches in height and should overfill each compartment by
approximately 2 inches.

Packing of the stone fill material and complete filling of each
compartment shall be accomplished by rodding and / or vibration. The
degree of filling and packing shall be adequate to achieve complete
filling as evidenced by tightly confined stone particles, tensioned interior
diaphragms, snug bodkin connections, slight bulging of each
compartment, and no evidence of air space between compartments
during lifting. Excessive bulging of the unit or displacement on the
interior diaphragms, such as caused by overpacking or inadequate
support, shall not be allowed.

Lifting hoops shall be formed by joining the top and bottom layers of
grid from each unit by means of approved mechanical connections.

When filling and fabrication of a unit are complete, the unit shall be
rotated to a horizontal position resting on its bottom in order to facilitate
subsequent lifting.

Filling shall be accomplished in a manner that does not cause excessive
damage to the geogrid, mechanical connection elements or the braid.

3.03 PREPARATION

3.04

SS3001

A. Subgrade - The subgrade soil shall be prepared as indicated on the Construction

Drawings or as directed by the Engineer.

B. Geotextile Underlayer:

1. The geotextile underlayer shall be installed as indicated on the
Construction Drawings or as directed by the Engineer.

2. The Engineer may approve placing the geotextile simultaneously with
the units by pre-attaching the geotextile material to each unit w1th
provision for sufficient overlap of the geotextile.

INSTALLATION
06/03/03 Polymeric Marine Mattress
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3.06

3.07

Item No. SS3001
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A. Position - The units shall be placed at the proper elevation, alignment and
orientation as shown on the Construction Drawings or as directed by the
Engineer.

B. Placement Procedures:

1:

The procedure used in placement of the units shall be in accordance with
the recommendations of the system supplier and as approved by the
Engineer.

For lifting of each unit, a spreader beam and / or spreader bars shall be
used in a manner that the unit is not subjected to severe bending or
distortion and that the top and bottom layers of geogrid are tensioned
uniformly across their width, Units should generally be lifted from a
horizontal position.

Personnel shall stay clear of the area beneath units and rigging during
lifting. Tag lines and / or divers may be required to facilitate proper
placement of the units.

C. Splicing and Anchoring - Where applicable, splicing and / or anchoring of the
units shall be accomplished as shown on the Construction Drawings, the Shop
Drawings or as directed by the Engineer.

REPAIR

A. Any units damaged during fabric8ition, filling, or installation shall be repaired in
a manner approved by the Engineer or shall be replaced by the Contractor. Any
such measures required shall be at no additional cost to the Owner.

MEASUREMENT

Polymeric marine mattress will be measured per square footage.

PAYMENT

Payment will be made under:

Pay Item No. SS 3001: Polymeric Marine Mattress - per square foot
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