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STATE PROJECT NO. 177-04-0030
« - SPECIAL PROVISIONS

(4) Titanium Dioxide: The titanium dioxide shall meet ASTM D476, Type
11, Rutile grade — 93% minimum titanium content.

(5) Yellow Pigment: The yellow pigment for the yellow thermoplastic
material shall be 4% minimum.

(6) Specific Gravity: The specific gravity of the thermoplastic pavement
marking material shall not exceed 2.35.

(7) Flowability: After heating the thermoplastic material for four hours 5
minutes at 425° £+ 3°F (218° + 2°C) and testing flowability, the white thermoplastic shall
have a maximum percent residue of 22 percent and the yellow thermoplastic shall have a
maximum residue of 24 percent.

(8) Reflectivity: The initial reflectance for the in-place marking shall have
the minimum reflectance value of 450 med/lux/m® for white and 350 med/lux/m® for
yellow when measured with a geometry of 1.5° observation angle and 86.5° entrance
angle.

(9) Wet Reflectivity: The minimum in-place marking when wet shall
have the minimum reflectance value of 200 mcd/lux/m? for white and 175 mcd/lux/m? for
vellow when measured with a geometry of 1.5 observation angle and 86.5° entrance
angle. The stripe shall be wet utilizing a pump type garden sprayer for 30 seconds. After
5 seconds, place the reflectometer on the stripe and measure the retro reflectance..

(10) Retained Reflectivity: The thermoplastic pavement marking material
shall retain the minimum reflectance value of 130 med/lux/m?” for at least four years after
placement. Failure to meet this requirement shall require the contractor to replace the
portion of the material shown to be below these minimums. The contractor shall supply a
written warranty indicating the terms of this requirement.

(11) Inverted Profile: The thermoplastic pavement marking material shall
be applied to have a individual profiles having 2 minimum height of 0.140 inches with
the recessed inverted profiles having a thickness of 0.025 to 0.050 inches. The profiles
shall be well defined and not excessively run back together.

ITEM S-001 THRU S-006 SLOPE REPAIR: These items consist of excavating and
repairing the embankment slope failures in accordance with the Standard Specifications
except as modified herein by fiber reinforcement for some items and in conformance with
the lines, grades, dimensions and notes shown on the plans or established by the engineer.

MATERIALS:
(a) Polypropylene Fiber Reinforcement: Material specifications shall be in
accordance with Item S-007, Polypropylene Fiber Reinforcement.
(b) Lime: Material specifications shall be in accordance with Section 304,
Type E of the Standard Specifications.
CONSTRUCTION METHODS:
(a) Excavation and Slope Preparation: Stripping of sod or removal of
vegetation in the slope repair areas prior to excavation work shall be as shown in the
plans, and/or as directed by the engineer. Minimum excavation requirement and limits
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shall be as shown in the plans. The subgrade surface shall be level, free from deleterious
materials, loose, or otherwise-unstable soils. When removing the existing embankment to
the theoretical cut slope, the backslope shall be benched into competent soil as directed.
Steps shall have a depth and height of 2.0 feet minimum and 4.0 feet maximum. The
slope repair shall be excavated within the slope structure along the theoretical cut slope to
a depth of three (3) feet below where the slip or failure plane exits as determined by the
engineer. All soil affected by the slide failure shall be removed and stockpiled at a
location approved by the engineer for subsequent treatment in accordance with the slope
embankment repair method specified in the plans.

(b)  Slope Embankment Repair Methods: Each slope embankment
repair site shall be constructed in accordance with the repair method indicated in the
plans and as specified herein.

(1) Fiber Reinforced Repair Method:

(1) Test Area/Fiber Manufacturer Representative: A test area
to determine the mixing lift thickness and the construction procedures shall be made near
the toe of the slope to be repaired or as directed by the engineer. The test area can be
made in advance or during preparation of the first slope repair. The test area shall be
approximately 25 ft. square. One test area will be required for each moisture condition
specified in the plans under construction control. The test area shall be prepared and
mixed in accordance with these specifications and using the same construction equipment
and methods as will be used for the actual slope repair. The contractor shall provide a
qualified and experienced representative from the fiber manufacturer, for a minimum of
three days, to assist the contractor and DOTD inspectors during construction of the test
area. The representative shall also be available on an as needed basis, as requested by the
engineer, during repair of the remaining fiber reinforced slopes.

(ii) Fiber Dosage Rate: The fiber dosage rate shall be 0.2 %
fibers by the soil’s dry weight (5.4 1bs. Fibers/cu.ft. for a material dry weight of 100
Ibs./cu.ft.). The volume of the excavated embankment material shall be estimated as
precisely as possible. The bags of fiber shall be laid out over the excavated soil in a grid
pattern with the amount of fibers calculated based on the soil volume.

(ili)  Mixing: The soil mixture content of the excavated soil
shall be as required by the construction control method required in the plans and this
specification prior to mixing with the discrete, fibrillated polypropylene fibers. The
excavated soil shall be spread over the working area in a uniform loose lift thickness.
The loose lift thickness will be determined from the results of the test area. This lift
thickness should allow the effective mixing of the fibers and the soil. The bags of fibers
shall be manually opened and spread uniformly over the excavated soil to be worked.
The fibers shall be spread with the use of lawn rakes in order to achieve a uniform spread.
The mixing of the fibers and excavated soil shall be achieved by the use of a commercial
size, rotary pulverizer mixer. The number of passes required by the mixer shall be
determined from the results of the test area. A minimum of three complete passes of the
mixer shall be required for each lift of soil being mixed with fibers. An effective fiber-
soil mixture shall be attained when fibers achieve triaxial and three-dimensional
dispersion without the fibers balling or clumping. Fibrillated fibers should open up or
filamentize when properly mixed to create a filament strand and a net reinforcing
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configuration that interlocks with the soil. The appearance of properly opened and
filamentized fibers shall resemble a high density, synthetic root system that penetrates
into the soil mass. The properly mixed fiber reinforced soil should manually demonstrate
improved shear strength and cohesion properties as specified by the Materials Laboratory
and/or by the discretion of the engineer.

(iv} Embankment Placement: The surface of the slope
excavation shall be scarified or disked to a depth not less than 4 inches and cut in steps
(keyed) prior to placement of fiber-reinforced soil. The fiber-reinforced soil shall then be
placed and compacted in layers parallel to the roadbed. Each lift shall be uniform as to
material, fiber content, density, and moisture content before beginning compaction. The
soil that has been loosened through scarifying, etc. shall be recompacted simultaneously
with the fiber-reinforced soil placed at that elevation. The fiber-reinforced soil slope
repairs shall be constructed to the lines and grades shown in the plans or as directed by
the Engineer.

(2)  Lime Repair Method: Lime shall be mixed with a commercial size
rotary pulverizer mixer (stabilizer) and the lime stabilized embankment repair shall be in
accordance with plan detail and the following requirements. Embankment materials for
lime stabilization shall consist of material excavated from this project or usable soils,
furnished by the contractor, conforming to Subsection 203.06. Additional usable soils
will be furnished and paid for under Item 203(08), Borrow (Vehicular Measurement).

Site excavation requirements and limits shall be as shown in the plans. The
quantity of lime has been computed based on 10% by volume. Actual percentage of lime
shall be determined by the District Lab Engineer. A unit weight of 35 pounds per cubic
foot will be used to compute the required application rate of hydrated lime or quicklime
regardless of the actual unit weight of the lime used.

Soils shall be pulverized prior to mixing with lime and shall meet the following
gradation, exclusive of aggregate material, when tested in accordance with DOTD TR
431.

Percent Passing

U.S. Sieve (by weight)
Ve 95
No.4 50

Lime treated materials shall be compacted and finished in accordance with
the normal embankment construction procedures of Section 203. Prior to compaction the
material shall be within —2.0 percent and +4.0 percent of optimum moisture when tested
in accordance with DOTD TR 403). No vibratory compactors will be allowed. Material
shall be placed in maximum lifts of 12 inches uncompacted thickness. Material shall be
placed and compacted within 48 hours after the addition of lime.

Sampling will be in accordance with Section 203 of the Materials Sampling Manual,

(3) Control Sections: Embankment materials shall be processed as
specified in plan and/or in the Standard Specifications as applicable.
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(¢) Construction Control: Each slope embankment repair site shall be
constructed in accordance with- the construction control methods indicated in the plans
and Section 203 of the Standard Specifications except as stated in paragraphs (ii) and

(iit).

(1) Standard Specification Section: Placement of the embankment
materials within the slide area shall be in accordance with Section 203 of the Standard
Specifications.

(2) Optimum Moisture, Minor Compaction Section: The moisture
content of the embankment section shall be in accordance with Section 203 of the
Standard Specifications. The embankment materials shall be placed in uniform layers not
to exceed 12 inches of uncompacted thickness. The layers shall be placed in horizontal
lifts and compacted with tracked equipment for a minimum of six passes.

(3) High Moisture, Minor Compaction Section: The contractor
shall dry the embankment material by disking until the moisture content is reduced to
within +* percent of optimum. The material shall be processed to the desired moisture
content prior to mixing fibers into the soil, if applicable. The embankment materials shall
be placed in uniform layers not to exceed 12 inches of uncompacted thickness. The
layers shall be placed in horizontal lifts and compacted with tracked equipment for a
minimum of six passes.

(d) Finishing and Grading: After the slope area has been repaired and
compacted as specified it shall be brought to the required lines and grades in accordance
with the typical sections as shown in the plans. If sodding or seeding for erosion control
is specified, it shall meet the requirements of Sections 714, 715, 716 and 717 of the
Standard Specifications.

(¢) Instrumentation: Inclinometer tubing will be installed by the
Louisiana Transportation Research Center (LTRC) at each repair site. The drilling for
the installation of the inclinometer tubing will be performed by the DOTD forces. The
instrumentation will be installed after final grading of the slopes. After installation, the
contractor shall use extreme caution not to damage the inclinometer tubing. The
contractor shall replace any instrumentation that is damaged due to contractor error.

MEASUREMENT: All slope repair areas will be measured as follows.

Slope repairs will be measured by the cubic yard in its final position as
the volume of soil embankment computed in-place between the excavated ground
surfaces constructed during slope preparation and the final lines, grades, and slopes of the
accepted embankment slope repair. The average end-area method shall be used to
compute the volume. The contractor shall schedule his operations in such a manner as to
facilitate the measurement of the various pay items.
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APPENDIX D

BIBLIOGRAPHIC LIST OF FIBER REINFORCED SOIL (from Zonberg, 1998)
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