PART 1:

PART 2:

ArmorFlex® CELLULAR CONCRETE BLOCK
HAND PLACE SPECIFICATION FOR EROSION CONTROL

GENERAL

Scope of Work

The contractor shall furnish all labor, materials, equipment, and incidentals required
and perform all operations in connection with the installation of cellular concrete
erosion control blocks in accordance with the lines, grades, design and dimensions
shown on the Contract Drawings and as specified herein.

B. Submittal

The Contractor shall submit to the Engineer all manufacturers’ hydraulic testing and
calculations in support of the proposed cellular concrete block system and geotextile.

The Contractor shall furnish the manufacturer's certificates of compliance for cellular
concrete blocks/mats. The Contractor shall also furnish the manufacturer's
specifications, literature and any recommendations, if applicable, that are specifically
related to the project.

Alternative materials may be considered. Such materials must be pre-approved in
writing by the Engineer prior to bid date. Alternative material packages must be
submitted to the Engineer a minimum of fifteen (15) days prior to bid date. Submittal
packages must include, as a minimum, the following:

1. Full-scale laboratory testing submitted by the manufacturer and associated
engineered calculations quantifying the hydraulic capacity of the proposed
cellular concrete block system in similar conditions to the specific project.

2. A list of 5 comparable projects, in terms of size and applications, in the
United States, where the results of the specific alternate revetment system
use can be verified after a minimum of one (1) year of service life.

PRODUCT
General

All interlocking precast concrete blocks are substantially H- shaped, having a
flat bottom and, in its middle, two vertical openings of rectangular cross section
and shall be manufactured as individual units which shall be packaged in a manner
suitable for transportation to the jobsite. The blocks shall be shaped in such a way
that each block keys into four (4) adjacent blocks. Further, the blocks are capable of
being connected at the jobsite so that each individual unit is physically interlocked
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with six (6) surrounding blocks to resist lateral movement and uplift. The gross area
of each individual block in direct contact with the protected subgrade shall be no less
than one square foot.

The Contractor shall place the interlocking blocks to the lines and grades shown on
the Contract Drawings.

Cellular Concrete Blocks

Scope

This specification covers erosion control interlocking blocks used in revetments for
soil stabilization.

Note 1 - Concrete units covered by this specification are made from
lightweight or normal weight aggregates, or both.

Note 2 - The values stated in U.S. customary units are to be regarded as  the
standard.

Materials

2.1  Cementitious Materials - Materials shall conform to the following applicable
ASTM specifications:

2.1.1 Portland Cements - Specification C 150, for Portland Cement.
2.1.2 Blended Cements - Specification C 595, for Blended Hydraulic Cements.
2.1.3 Hydrated Lime Types - Specification C 207, for Hydrated Lime Types.

2.1.4 Pozzolans - Specification C 618, for Fly Ash and Raw or Calcined
Natural Pozzolans for use in Portland Cement Concrete.

2.2 Aggregates shall conform to the following ASTM specifications, except that
grading requirements shall not necessarily apply:

2.2.1 Normal Weight - Specification C 33, for Concrete Aggregates.
Casting
3.1  The concrete units shall be produced by a dry cast method. The dry cast units
obtain strength in a shorter duration as well as an increase in the durability and

overall quality of product.
Physical Requirements



4.1 At the time of delivery to the work site, the units shall conform to the physical
requirements prescribed in Table 1 below.

TABLE 1. ARMORLOC® PHYSICAL REQUIREMENTS

Compressive Strength Water Absorption
Net Area Max., LB/FT3
Min. psi (MPa) (Kg/M3)
Avg. of Individual Avg. of Individual Unit
3 units Unit 3 units
4,000 (27.6) | 3,500 (24.1) | 10 (160) 12 (192)

4.2  When applicable, the manufacturer shall meet all requirements pertaining to a
concrete unit’s durability pertaining to a freeze-thaw environment.

4.3  Units shall be sampled and tested in accordance with ASTM D 6684-04,
Standard Specification for Materials and Manufacture of Articulating Concrete Block
(ACB) Revetment Systems.

Visual Inspection

5.1  All units shall be sound and free of defects that would interfere with either the
proper placement of the unit or impair the performance of the system. Surface cracks
incidental to the usual methods of manufacture, or surface chipping resulting from
customary methods of handling in shipment and delivery, shall not be deemed
grounds for rejection.

5.2  Cracks exceeding 0.25 inches (.635 cm) in width and/or 1.0 inch (2.54 cm) in
depth shall be deemed grounds for rejection.

5.3  Chipping resulting in a weight loss exceeding 10% of the average weight of a
concrete unit shall be deemed grounds for rejection.

5.4 Blocks rejected prior to delivery from the point of manufacture shall be
replaced at the manufacturer's expense. Blocks rejected at the job site shall be
repaired with structural grout or replaced at the expense of the contractor.

Sampling and Testing



by:

6.1  The purchaser or their authorized representative shall be accorded proper
access to facilities to inspect and sample the units at the place of manufacture from
lots ready for delivery.

6.2 Field installation procedures shall comply with the procedures utilized during
the hydraulic testing procedures of the recommended system. All system restraints
and ancillary components (such as synthetic drainage mediums) shall be employed as
they were during testing. For example, if the hydraulic testing installations utilize a
drainage layer then the field installation must utilize a drainage layer; an installation
without the drainage layer would not be permitted.

6.3  The theoretical force-balance equation used for performance extrapolation
tends for conservative performance values of thicker concrete units based on actual
hydraulic testing of thinner units. When establishing performance values of thinner
units based on actual hydraulic testing of thicker units, there is a tendency to
overestimate the hydraulic performance values of the thinner units. Therefore, all
performance extrapolation must be based on actual hydraulic testing of a thinner unit
then relating the values to the thicker units in the same “family” of blocks.

6.4  Additional testing, other than that provided by the manufacturer, shall be
borne by the purchaser.

Manufacturer

Cellular concrete blocks shall be ArnorFlex® as manufactured, sold and distributed

CONTECH Construction Products Inc. Phone: (513) 645-7241
9025 Centre Point Dr. Suite 400 Fax: (513) 645-9000
West Chester, OH 45069

Filter Fabric

The geotextile filter shall meet the minimum physical requirements listed in Table No.
2 of these Specifications. Consultation with the manufacturer is recommended.

The geotextile must be permitted to function properly by allowing relief of hydrostatic
pressure; therefore concrete shall not be allowed to clog the filter fabric.

The geotextile fiber shall consist of a long-chain synthetic polymer composed of at
least 85 percent by weight of propylene, ethylene, ester, or amide, and shall contain
stabilizers and/or inhibitors added to the base plastic, if necessary, to make the
filaments resistant to deterioration due to ultraviolet and heat exposure. The edges of
the geotextiles shall be finished to prevent the outer fiber from pulling away from the
geotextiles.



The Contractor shall furnish the Engineer, in duplicate, manufacturer's certified test
results showing actual test values obtained when the physical properties are tested for
compliance with the specifications.

During all periods of shipment and storage, the filter fabric shall be protected from
direct sunlight, ultraviolet rays and temperatures greater than 140 degrees Fahrenheit.
To the extent possible, the fabric shall be maintained wrapped in its protective
covering. The geotextile shall not be exposed to sunlight, ultraviolet rays until the
installation process begins.

TABLE 2. PHYSICAL REQUIREMENTS

Physical Property Test Procedure Minimum Value
Grab Tensile Strength 200 Lbs.
(Unaged Geotextile) ASTM D4632 (in any principal direction)
Breaking Elongation 50% max.
(Unaged Geotextile) ASTM D4632 (in any principal direction)
Burst Strength ASTM D3786 400 psi
Puncture Strength ASTM D4833 115 Ibs.
A.0.S., U.S. Std. Sieve ASTM D4751 see Design Manual
% Open Area CWO0-22125-86 see Design Manual
Permittivity ASTM D4491 See Design Manual

Final acceptance of the filtration geotextile by the Engineer shall be dependent upon
the geotextile performance when tested in accordance with ASTM D5101, Standard
Test Method for Measuring the Soil-Geotextile System Clogging by the Gradient
Ratio test or the Hydraulic Conductivity Ratio test. Soil characteristics such as grain
size analysis, and plasticity shall be determined for every 200,000 square feet of
geotextile installed, or for each source of borrow material used during construction.
Significant differences in soil characteristics shall require further performance testing
by either the Gradient Ratio or the Hydraulic Conductivity Ratio tests at the discretion
of the Engineer. The locations for which the material to be tested is extracted shall be
approved by the Engineer. The Contractor shall provide the site-specific soil and
modified proctor curves for the site-soil, at his own expense, to the manufacturer.
The manufacturer shall be responsible for the performance of the test by a certified
independent laboratory experienced in performing such test. The test shall be
performed under the actual field soil conditions or as otherwise required by the
Engineer.

At the time of installation, the filter fabric shall be rejected if it has been removed
from its protective cover for over 72 hours or has defects, tears, punctures, flow
deterioration, or damage incurred during manufacture, transportation or storage. With
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the acceptance of the Engineer, placing a filter fabric patch over the damaged area
prior to placing the mats shall repair a torn or punctured section of fabric. The patch
shall be large enough to overlap a minimum of three (3) feet in all directions.

In the event pre-assembled panels of fabric are required, the panels of filter fabric
shall be sewn together at the manufacturer or another approved location.

FOUNDATION PREPARATION, GEOTEXTILE AND PLACEMENT

Foundation Preparation

General. Areas on which filter fabric and cellular concrete blocks are to be placed
shall be constructed to the lines and grades shown on the Contract Drawings and to
the tolerances specified in the Contract Documents, and approved by the Engineer.

Grading. The slope shall be graded to a smooth plane surface to ensure that intimate
contact is achieved between the slope face and the geotextile (filter fabric), and
between the geotextile and the entire bottom surface of the cellular concrete blocks.
All slope deformities, roots, grade stakes, and stones which project normal to the local
slope face must be re-graded or removed. No holes, "pockmarks”, slope board teeth
marks, footprints, or other voids greater than 1.0 inch in depth normal to the local
slope face shall be permitted. No grooves or depressions greater than 0.5 inches in
depth normal to the local slope face with a dimension exceeding 1.0 foot in any
direction shall be permitted. Where such areas are evident, they shall be brought to
grade by placing compacted homogeneous material. The slope and slope face shall be
uniformly compacted, and the depth of layers, homogeneity of soil, and amount of
compaction shall be as required by the Engineer.

Excavation and preparation for anchor trenches, side trenches, and toe trenches or
aprons shall be done in accordance to the lines, grades and dimensions shown in the
Contract Drawings. The anchor trench hinge-point at the top of the slope shall be
uniformly graded so that no dips or bumps greater than 0.5 inches over or under the
local grade occur. The width of the anchor trench hinge-point shall also be graded
uniformly to assure intimate contact between all cellular concrete blocks and the
underlying grade at the hinge-point.

Inspection. Immediately prior to placing the filter fabric and cellular concrete
blocks, the prepared subgrade shall be inspected by the Engineer as well as the
owner's representative. No fabric or blocks shall be placed thereon until that area has
been approved by each of these parties.

Placement of Geotextile Filter Fabric

General. Filter Fabric, or filtration geotextile, as specified elsewhere, shall be placed
within the limits shown on the Contract Drawings.



Placement. The filtration geotextile shall be placed directly on the prepared area, in
intimate contact with the subgrade, and free of folds or wrinkles. The geotextile shall
not be walked on or disturbed when the result is a loss of intimate contact between the
cellular concrete block and the geotextile or between the geotextile and the subgrade.
The geotextile filter fabric shall be placed so that the upstream strip of fabric overlaps
the downstream strip. The longitudinal and transverse joints shall be overlapped at
least three (3) feet. The geotextile shall extend at least one foot beyond the top and
bottom revetment termination points. If cellular concrete blocks are assembled and
placed as large mattresses, the top lap edge of the geotextile should not occur in the
same location as a space between cellular concrete mats unless the space is concrete
filled.

Placement of Cellular Concrete Blocks/Mats

General.  Cellular concrete block/mats, as specified in Part 2:A of these
Specifications, shall be constructed within the specified lines and grades shown on the
Contract Drawings.

Placement. The cellular concrete blocks shall be placed on the filter fabric in such a
manner as to produce a smooth plane surface in intimate contact with the filter fabric.
No individual block within the plane of placed cellular concrete blocks shall protrude
more than one-half inch or as otherwise specified by the Engineer. To ensure that the
cellular concrete blocks are flush and develop intimate contact with the subgrade, the
blocks shall be "seated" with a roller or other means as approved by the Engineer.

Anchor trenches and side trenches shall be backfilled and compacted flush with the
top of the blocks. The integrity of a soil trench backfill must be maintained so as to
ensure a surface that is flush with the top surface of the cellular concrete blocks for its
entire service life. Toe trenches shall be backfilled as shown on the Contract
Drawings. Backfilling and compaction of trenches shall be completed in a timely
fashion. No more than 500 linear feet of placed cellular concrete blocks with non-
completed anchor and/or toe trenches shall be permitted at any time.

Finishing. The cells or openings in the cellular concrete blocks shall be backfilled
and compacted immediately with suitable material to assure there are no voids and so
that compacted material extends from the filter fabric to one-inch above the surface of
the cellular concrete block. Backfilling and compaction shall be completed in a timely
manner so that no more than 500 feet of exposed mats exist at any time.

Consultation. The manufacturer of the cellular concrete blocks shall provide design

and construction advice during the design and initial installation phases of the project
when required.

TABLE 3. STANDARD SIZES OF ARMORFLEX® BLOCKS



cLass | TypE BLOCK WEIGHT BLOCK SIZE OPEI\(I)/OAREA
Lbs Lbs./Sq.ft. Length | Width | Height
(kg) (k /m2) inches inches inches
J ’ em) | (m) | (cm)
31-36 32-37 13.0 116 475
305 Open (14-16) (152-176) 330) | (95 | (12.1) 20
4552 4553 13.0 116 6.0
50S Open (20-24) (220-254) (33.0) | (295 | (15.2) 20
Closed 39-45 40-45 13.0 116 4.75 o
455 (18-20) (191-220) 630 | @95 | @21
53-61 54-62 13.0 116 6.0
558 | Closed (24-28) (259-298) 330) | (295 | (15.2) 10
40 Open 62-71 35-40 17.4 155 4.75 20
81-94 46-53 174 155 6.0
50 Open (37-43) (396-460) 442) | (30.4) | (15.2) 20
0 onen 120-138 68-78 17.4 155 9.0 20
P (55-63) (587-675) 442) | 94 | (229
45 Closed 78-89 43-50 17.4 155 4.75 10
94-108 53-61 17.4 155 6.0
S5FT | Closed (43-49) (460-528) 442) | (30.4) | (@15.2) 10
120-138 68-78 174 155 75
» Closed (55-63) (587-675) 442) | (30.4) | (19.0) 10
145167 82-95 17.4 155 9.0
8 Closed (66-76) (709-817) 442) | (30.4) | (22.9) 10
ooen 95-111 35-41 174 236 475 20
40L P (43-51) (303-347) 442) | (9.9 | @21
181-211 68-78 17.4 236 9.0
7oL Open (82-96) (587-675) 442) | (9.9 | (22.9) 20
113-132 43-50 174 236 475
45L Closed (51-60) (382-435) 442) | (9.9 | (12.1) 10
219-254 82-95 17.4 236 9.0
85L Closed | 100.116) (709-817) 442) | (9.9 | (22.9) 10




