TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes
ATTACHMENT 13-1

Reinforced Soil Slopes

Description

This Work shall consist of preparing the design, furnishing the
materials, and constructing the reinforced soil slope, RSS, to the lines,
grades and dimensions shown in the Design Documents, this special provision,
any additional requirements specified by the RSS system supplier in the
approved shop drawings and as directed by IFA.

General Requirements

The RSS system shall consist of reinforced fill, soil reinforcement,
a facing treatment, and incidental materials designed to provide adequate
stability of slopes with inclines of up to 70 degrees which are resistant to
erosion and requiring little or no long-term maintenance. Tiered vegetated
facing treatment shall be used, unless otherwise specified in the Design
Documents.

Reference Standards
American Society for Testing and Materials (ASTM)
ASTM D 422 Particle-Size Analysis of Soils
ASTM D 698 Laboratory Compaction Characteristics of Soil -Standard Effort
ASTM D 1238 Melt Flow (HDPE and PP)
ASTM D 1248 Molding and Extrusion (HDPE)
ASTM D 1505 Specific Gravity (HDPE)
ASTM D 2455 Carboxyl End Group (PET)
ASTM D 4218 Carbon Black Content (HDPE)
ASTM D 4318 Liquid Limit, Plastic Limit and Plasticity Index of Soils
ASTM D 4355 Deterioration of Geotextiles by Exposure to Light, Moisture
and Heat in a Xenon Arc Type Apparatus
10. ASTM D 4595 Tensile Properties of Geotextiles - Wide-Width Strip
11.ASTM D 4603 Intrinsic Viscosity (PET)
12. ASTM D 4884 Strength of Sewn or Bonded Seams of Geotextiles
13. ASTM D 5262 Unconfined Tension Creep Behavior of Geosynthetics
14. ASTM D 5321 Shear Strength of Soil-Geosynthetic and Geosynthetic-—
Geosynthetic Interfaces by Direct Shear
15. ASTM D 6637 Tensile Properties of Geogrids by Single or Multi-Rib
Tensile Method
16. ASTM D 6706 Geosynthetic Pullout Resistance in Soil
17. ASTM D 7737 Individual Geogrid Junction Strength
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Geosynthetic Research Institute (GRI)
1. GRI:GG4 (a) Long-Term Design Strength of Stiff Geogrid
2. GRI:GG4 (b) Long-Term Design Strength of Flexible Geogrid

American Association of State Highway and Transportation Officials (AASHTO)
and Federal Highway Administration (FHWA) Documents
1. AASHTO LRFD Bridge Design, 8th Edition, 2017.
2. AASHTO LRFD Bridge Construction Specifications, 4™ Edition, 2017
3. FHWA/NHI-10-024 and 025, GEC 11 Design and Construction of Mechanically
Stabilized Earth Walls and Reinforced Soil Slopes Volumes 1 and 2
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes

Design Requirements

The design shall be completed in accordance with the reference standards
utilizing AASHTO load, resistance, and stability design criteria. The bottom
of the RSS shall be established no less than 3 ft below the finished grade at the
face of the RSS. No less than a 4-ft wide horizontal bench shall be provided in
front of an RSS founded on slopes. Design submittals not in accordance with these
reference standards and design criteria or technical/administrativecriteria
specified will be rejected in their entirety until compliance is achieved.

The RSS supplier shall be responsible for all internal and external
stability aspects of the slope at all stages of construction. The design shall
provide the required factors of safety/resistance factors using the soil
reinforcement long-term nominal tensile strength (T,;) and pullout resistance
for the reinforced fill proposed.

The soil reinforcement coefficient of interaction and mechanical
interlock with the proposed reinforced fill material shall be selected and
documented with appropriate test data. The soil reinforcement shall be
dimensionally stable and able to retain its geometry under construction
stresses and have high resistance to damage during installation considering
ultraviolet degradation and all forms of chemical and biological degradation
encountered in the reinforced fill. Soil reinforcement coverage ratios must be
maintained at no less than 50 percent, and the maximum vertical spacing between
primary reinforcement layers is 1.5 feet.

The appropriate test data documenting the connection design capacity
with minimal elongation will be required as part of the submittal package for
approval. Lap splices in the primary direction of the soil reinforcement will
not be allowed.

The design computations shall indicate the factor of safety for the
temporary construction and permanent slopes, considering both internal
stability and external stability.

External loads, such as those applied through structure foundations,
light and sign foundations, from traffic or railroads, and slope surcharge,
shall be accounted for in the stability design. The presence of all
appurtenances behind, in front of, or passing through the reinforced fill such
as drainage structures, utilities, structure foundation elements or other items
shall Dbe accounted for in the stability design. The design shal
1 address hydrostatic and erosive forces. Minimum live 1loads of 250 psf
shall be used.

Design-Build Contractor shall avoid placement of utilities within the
reinforced fill. Where placement of utilities within reinforced £fill 1is
unavoidable, Design-Build Contractor shall provide for access to the utility
such that the integrity of the RSS is maintained in the event access to
theutility is required in the future.

The design of the soil reinforcement shall account for the strength
reduction due to long-term creep, chemical and biological degradation, stage
construction issues, and installation damage and shall insure stress levels
are below the allowable at the end of a 75-year design life. All components
of the RSS, including elements used to form the facing treatment, shall be
designed for a 75-yr design life.
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes

Submittals

A minimum of 45 days prior to the Stage 3 Review Submission for the RSS,

the Design-Build Contractor shall submit complete design calculations and shop
drawings to IFA for review and approval. All submittals shall be sealed by a
Registered Professional Engineer and shall contain all details, dimensions,
quantities and cross sections necessary to construct the RSS and in accordance
with Section 105 of Standard Specifications and, as a minimum, include the
following:

1. Plan, Elevation and Cross section sheet (s) as shown in the Design Documents:

i) Plan view showing the horizontal alignment and offset from the CL
of the roadway to the toe and top of the RSS. Beginning and end
stations for the RSS system and transition areas shall be shown.
These views shall be developed from the plan view begin and end
stations of the RSS System.

ii) Elevation view indicating stations and elevations at the top and
bottom of the RSS system. The stations and elevations of the final
ground line along the length of the wall shall also be indicated.
These views shall be developed from the elevation view top and bottom
lines of the RSS system.

iii) Location, length, size, coverage ratio, and type of soil
reinforcement shall be shown. The stations or elevations where
changes in soil reinforcement occur shall be clearly indicated.

iv) Typical cross section(s) showing the elements and limits of the
RSS system. These wviews shall include the reinforced £fill,
soil reinforcement, facing treatment, and their relationship to the
right- of-way 1limits, excavation cut slopes, retained embankment,
existing ground conditions and the finished grade line.

v) Facing treatment details indicating type, elements and all dimensions
necessary to construct the facing system. The details shall include
facing interaction with the soil reinforcement and reinforced fill.
The specifications for installation and establishment of vegetated
facings shall be provided and shall be in accordance with the details
on the plans. The selected facing shall provide a stable and erosion
and sloughing resistant surface layer that will permit compaction
against and near the face of the slope.

vi) Locations of signs, lighting, guardrail posts, future locations of
piles, and other infrastructure within the reinforced fill shall be
indicated. Details for placing soil reinforcement around such

elements shall also be provided.
vii) Any general notes required for construction.

2. Design Computations: The shop drawings shall be supported by detailed
computations for each design section indicating the design criteria
specified have been met.

3. Manufacturer’s Certification: The Design-Build Contractor shall include
manufacturer’s certifications and test results indicating that the proposed
soil reinforcement, reinforced fill and facing treatment are in accordance
with the design parameters wused and the materials portion of this
specification. IFA reserves the right to obtain random samples of materials
for testing by IFA to confirm the certification values. No Work or ordering
of materials for the structure shall commence until the submittal has been
approved by IFA.

4. Design-Build Contractor’s certification:

i) The specific RSS system proposed for use on this project shall have
been successfully used on a minimum of five similar projects and
been successfully installed on a minimum of 1,000,000 square feet of
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes
elevation view.

ii) The Design-Build Contractor shall have a minimum of 20,000 square
feet of experience with the proposed RSS system. Contact names and
telephone numbers shall be listed for projects used to document
the
20,000 square feet.

Delivery, Storage and Handling

The Design-Build Contractor shall check all materials upon delivery
to ensure that the proper type, grade, color and material certification have
been received. The Design-Build Contractor shall protect materials from damage
due to jobsite conditions and in accordance with the manufacturer’s
recommendations. Damaged materials shall not be incorporated into the Work.

Materials
Definitions

1. Soil Reinforcement - geosynthetic formed by a regular network of integrally
connected tensile elements with apertures of sufficient size to allow
interlocking with surrounding soil, rock or earth and function as ground
reinforcement.

2. Reinforced Fill - compacted fill that is within the reinforced soil volume
as shown on the plans.

3. Foundation Soil - soil beneath entire RSS.

Retained Soil - soil behind reinforced fill of the RSS.

5. Facing Treatment - the elements used at the face of the slope to provide a
stable condition and to promote a vegetated condition with little to no
maintenance required.

i

Soil Reinforcement

Geosynthetic Reinforcement - shall be evaluated in accordance with FHWA
GEC 011 with the following additions and clarifications.
The minimum RF;, shall be 2 1.05.
The minimum RFp shall be =2 1.10.
The minimum FSyy shall be 2 1.5.
Geogrids providing a minimum junction strength of 40 lbs per foot in
accordance with GRI: GG2 and all geotextiles shall have a minimum mass
of 8 oz/sy and meet the strength requirements of AASHTO M-288 Class 1
geotextile.

Sw N

5. Geogrids not providing a minimum stiffness (flexural rigidity) of 30,000
mg-cm in accordance with ASTM D1388 and all geotextiles shall be staked
during placement in accordance with Section 3.1.B.

6. PET geosynthetics shall be coated with a suitable coating immutably bonded
to the PET bundles. The coating shall contain a minimum of 1% carbon black
measured in accordance with ASTM 4218. Geogrids not meeting this requirement
and all geotextiles shall use a minimum RF, = 1.6.

7. PET geosynthetics shall possess a Molecular Weight 25,000 g/m in
accordance with GRI: GG8 and a carboxyl end group number 30 in accordance
with GRI: GG7. PET geosynthetics not meeting these criteria shall use a
minimum RF, = 2.0.

8. HDPE geogrids shall have a melt flow index wvalue2 0.88. HDPE
geogrids not meeting these criteria shall use a minimum RF, = 2.0.

9. Manufacturing Quality Control - The geosynthetic manufacturer shall have
a quality control program that includes QC testing no less frequently than
each 400,000 square feet of production. The testing, as a minimum, shall
include Tensile Strength in accordance with ASTM D4595.

4
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes

Reinforced Fill

Reinforced fill shall consist of soil meeting the Requirements presented
in Table 3-1 of GEC 011.

Facing Treatment
The facing treatment shall be vegetated unless otherwise specified in the
Design Documents.

The vegetated facing treatment materials shall include any top soil,
compost, seeding, sod, erosion controls, watering provisions, or other
vegetative systems complying with Section 621 of the Standard Specifications.
RS S shall be constructed such that the vegetated portion of the slope 1is
completed prior to the latest seeding dates shown in Section 621.12 of the
Standard Specifications.

The tiered facing shall be established using cellular confinement or
permanent welded wire forms.

Construction Requirements

General

The Design-Build Contractor shall obtain technical assistance from the
supplier during slope erection to demonstrate proper construction procedures
and shall include any costs related to this technical assistance in this item.

The foundation soils supporting the RSS shall be graded for a width
equal to the length of the lowest so0il reinforcement length. Cut slope
surfaces shall be benched to allow the RSS to be keyed into existing retained
embankment. Prior to soil reinforcement placement, the foundation soils shall
be compacted.

Foundation soils found to be unsuitable shall be removed and replaced as
directed by the Design-Build Contractor’s geotechnical engineer. Water shall
be diverted from the area where soil reinforcement is being placed and soil is
being compacted.

At each soil reinforcement level, the reinforced fill shall be roughly
leveled and compacted before placing the soil reinforcement. Reinforcement
placement shall be installed in accordance with the manufacturer’s
recommendations and as shown on the approved shop drawings.

Place only that amount of reinforcement required for immediately pending
Work to prevent undue damage. After a layer of soil reinforcement has been
placed, the next succeeding layer of reinforced £fill shall be placed
and compacted. After the required facing treatment is installed and a series
of reinforced f£ill 1lifts are placed to the next level of soil reinforcement, the
next soil reinforcement layer shall be installed, and the process shall be
repeated until the RSS height is completed. Soil reinforcement layers shall be
laid flat, pulled tight prior to backfilling, and held in place with pins
or other methods. Each soil reinforcement layer shall be placed to within 3
inches vertically of that shown on the shop drawings.

Where future foundations, such as light and sign foundations, are planned
to be installed through the reinforced soil fill, temporary casing or otheR
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes

means of providing future construction access shall be provided.
Excavation, including drilling, through the reinforced fill is not permitted.

Reinforced fill shall be placed and compacted in accordance with the
contract requirements. Reinforced fill shall not be placed under freezing
conditions. Reinforced fill shall be placed, spread, and compacted in such
amanner to avoid the development of wrinkles and/or displacement of the soil
reinforcement. Where retained embankment is to be placed behind the RSS,
embankment placement shall closely follow placement of the reinforced fill.
Reinforced fill and retained embankment shall be graded away from the slope
crest and rolled at the end of each work day to prevent ponding of water
on surface of the reinforced soil mass.

A minimum £fill thickness of 6 inches 1is required prior to operation
of tracked vehicles over the soil reinforcement and turning of tracked
vehicles shall Dbe kept to a minimum to prevent displacing the soil
reinforcement. If approved by IFA, rubber-tired equipment may pass over the
reinforcement at speeds of less than 5 mph. Sudden braking and sharp turning
shall be avoided. No rubber-tired wheel traffic will be allowed in direct
contact with coatedgeosynthetic geogrid, as damage to the coating could result.

Compaction adjacent to the backside of the facing treatment shall be
achieved by use of light weight mechanical tampers, rollers, vibratory system
or other methods to provide short- and long-term erosion and facing stability.

For the vegetated facing treatment, the construction of any top soil,
compost, seeding, sod, mulching, erosion controls, watering, shall be in
accordance with the Standard Specifications unless otherwise specified in
the approved shop drawings.

Construction and construction tolerances shall be in accordance with
AASHTO Bridge Construction Specifications Section 7 with the following
additions or clarifications:

1. A minimum of 1 cubic foot of unit drainage fill shall be used for each
square foot of slope face and shall be placed between and behind the facing
units and shall extend back from the face of the wall a minimum of 2 feet.
Geotextile is not an acceptable substitute for unit drainage fill unless
the entire reinforced fill zone is in accordance with Section 7.3.6.3 and
connection strength requirements can be met without unit drainage fill.

2. Soil reinforcement shall be staked at the corners and on 12-foot centers
along the roll edges to prevent wrinkling or other distortion of the
reinforcement during backfill placement.

Basis of Item

The RSS shall be quantified in square feet of vertical projected slope
face area. The RSS will be quantified from the top of the RSS to the bottom
of the RSS for the length of the slope as shown in the Design Documents. Any
additional face area below or above the top or bottom of plan lines to satisfy
the design stability requirements or stepping of the facing will be not be
measured but considered included in the measured area defined above.

The items list shall include the following:

Item No. Item Description Unit Symbol
6
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TECHNICAL PROVISIONS — Attachment 13-1
Reinforced Soil Slopes

203-11340 Reinforced Soil S1OpPE i iiii et enennnnnn SET
The following shall be considered incidental to this item:
Design, supply, and installation of the RSS including any excavation,

base 1leveling pad, foundation soil preparation, soil reinforcement and
placement of soil reinforcement, compaction, unit drainage fill,

reinforced
backfill, retained backfill, facing elements and facing treatment, subdrain,
and other items specified on the approved shop drawings, equipment, materials

and labor necessary to construct the RSS.
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TECHNICAL PROVISIONS - Attachment 13-2
Embankment other than Rock, with Strength of Density Control

ATTACHMENT 13-2

EMBANKMENT OTHER THAN ROCK, WITH STRENGTH OR DENSITY CONTROL
SECTION 202.23, BEGIN LINE 997, DELETE AND INSERT AS FOLLOWS:

203.23 Embankment other than Rock, with Strength or Density Control

The compaction will be determined by dynamlc cone penetrometer, DCP, testing in
accordance with ITM 509 and the moisture content in accordance with ITM 506. Sei# ehsséea&eﬂ
will_be_performed thaeccordanec with M 512 and the foHowine DEPR blow: counts will be used

for compaction control:

A test strip shall be constructed for density verification. Density verification for each test
strip will be in accordance with AASHTO T 310 in direct transmission mode for each type
of material. This test strip procedure shall be used to estimate the number of DCP blow counts to
represent 95% percent compaction requirements in accordance with AASHTO T 180.

The test section shall be approximately 225 ft long and 24 ft wide and consist of no less than
two lifts and be made where embankment fill is being constructed. The natural ground surface shall
be proof rolled in accordance with 203.26 prior to construction of the test section lift. The soil in
the test section shall meet the requirements of 203.09 and 203 23. The DCP and moisture
acceptance tests on each underlying lift will meet the specification requirements. The moisture
acceptance tests on the top lift will meet the specification requirements.

The roller shall be checked to assure that the equipment complies with the specification
requirements. The speed of the roller and the frequency of vibratory rollers shall be consistent
throughout the test section. There shall be no stopping or turning within the established test section.

Procedure — Number of Roller Passes
Initially roll the top lift of the test section with four to six applications of the
compaction roller.

"1 Note 1: A roller application is defined as one pass of the roller over the entire test
section.

'] Note 2: The roller that is used for normal production compaction shall be used for the
test section.

Following the initial applications with the compaction roller, obtain 10 random DCP tests for
12 in. in accordance with 203.23 and 10 density tests in accordance with AASHTO T 310
with a 12-in. depth and conducted in direct transmission mode. Tests shall be spaced
uniformly throughout the test section at the following locations. Each location shall be
marked with paint.
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TECHNICAL PROVISIONS - Attachment 13-2
Embankment other than Rock, with Strength of Density Control

- 225 ft =
x X x
X x X %
x x x

Average the 10 DCP test values and the AASHTO T 310 density test values. When
the average of the 10 AASHTO T 310 density tests meet the 95% compaction requirements of
AASHTO T 180, the number of roller passes that was used and the corresponding average
DCP blow count is reported. The test section is complete.

Additional rolling is required when the average AASHTO T 310 density test values do
not meet the 95% compaction requirements of AASHTO T 180. After the additional roller
passes are complete, test the same 10 random locations 1 ft from each original test site with
the DCP and density test.

The information recorded from the test section shall include the date, location, number of
passes to achieve the target density value, average DCP blow count to meet target density and the
DCP test data for the initial passes and each additional pass of the roller, and the type of roller used
to compact the test section shall be reported.

The moisture compaction range for all soil types shall be as follows:

Soil Type Moisture Compaction Range
Clay (< 105 Ib/cu ft) -2 to +2% of optimum moisture content
Clay (105 - 114 Ib/cu ft) -2 to +1% of optimum moisture content
Silty and Sandy (> 114 Ib/cu ft) -3% to optimum moisture content
Granular 5 to 8%

DCP testing and verification testing, AASHTO T 310 in direct transmission mode, will be
performed in accordance with the Frequency Manual at random locations determined in
accordance with ITM 802.

Moisture testing will be performed in accordance with the Frequency Manual.

If the embankment material is too wet or too dry, either the material shall be aerated to
remove excess moisture or watered and disked to increase the moisture content, until in either case
the moisture content is within the specified range. Sufficient moisture tests will be made to ensure
that this range is maintained throughout the embankment.

The embankment material shall be placed in uniform level layers, left properly shaped as
set out above, and compacted with approved compacting equipment. Compacting equipment shall
include at least one 3-wheel roller or other approved compacting equipment capable of providing a
smooth and even surface on the embankment as directed.

Each lift shall be disked or treated by some other mechanical means which shall ensure the

2
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TECHNICAL PROVISIONS - Attachment 13-2
Embankment other than Rock, with Strength of Density Control

breaking up of any existing lumps and clods.

The loose depth of each lift shall be such that the required compaction can be obtained, but
in no case shall it exceed 8 in. Where a tamping roller is used, the loose depth of lift shall not exceed
the length of the tamper feet. The surface area of the end of each foot of the tamping roller shall be
no less than 5 1/2 sq in.
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TECHNICAL PROVISIONS - Attachment 13-3
Method of Making Strength, Stiffness and Density Tests

ATTACHMENT 13-3

Method of Making Strength, Stiffness and Density Tests

SECTION 203.24, LINE 1125, INSERT AND REPLACE AS FOLLOWS:

203. 24 Method of Making Strength, Stiffness and Density Tests

The strength of chemically modified or compacted soils will be determined by DCP
in accordance with ITM 509. The stiffness of chemically modified soils or aggregates will
be determined by the LWD, in accordance with ITM 508. The density of soils and aggregates, as a
percent of compaction, will be based on the maximum dry densities unless otherwise specified or
directed. DCP field compaction tests will be performed in accordance with this section.
The required compaction shall be obtained before additional material is placed.

(a) Laboratory
The DCP criteria will be established on representative soils by performing ASTM D 1140,
AASHTO T 88, AASHTO T 89, AASHTO T 90, and AASHTO T 180 using Method A for soils and

Method D for granular materials.

The optimum moisture content, maximum dry density, and gradation of aggregates will be
determined by performing AASHTO T99 Method C, AASHTO T 11 and AASHTO T 27 on
representative sample of aggregates.

(b) Field
The soil strength of compacted soils or compacted chemically modified soils will be
determined by DCP in accordance with ITM 509 and the stiffness of chemically modified soils or
aggregates will be determined by LWD in accordance with ITM 508. The moisture content will be
determined in accordance with ITM 506 or AASHTO T 255.

At the discretion of IFA, verification of in situ field density and associated DCP values may
be performed in accordance with AASHTO T 310 in direct transmission mode to a depth of 12 in.
This testing criteria will govern in the event of a discrepancy in the acceptance.

Acceptance testing of chemically modified soils and coarse aggregates will be determined
by LWD testing in accordance with ITM 508. The allowable deflection will be determined from a
test section or will be specified. Test sections shall be constructed in accordance with ITM 514 in
the presence of a representative of the INDOT Geotechnical Services Division for other materials
not included in the Tables to determine the allowable deflection. The compaction procedures shall
be in accordance with 203.23, 215, 301, 302, and 303. Proofrolling of compacted aggregate shall
be performed in accordance with 203.26.

The allowable average deflection and maximum deflection for chemically modified soils,
aggregate over chemically modified and untreated soils shall be in accordance with the following
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Method of Making Strength, Stiffness and Density Tests

Table 1. Allowable Average Deflection and Maximum Deflection for Chemically Modified
Soils and Aggregate over Chemically Modified Soils

Material Type Allowable Average Maximum Deflection at a
Deflection (mm) Single Test Location (mm)
Lime Modified Soil <0.30 0.35
Cement Modified Soil <0.27 0.31
Aggregate over Lime Modified <0.30 0.35
Soil
Aggregate over Cement Modified
887 Soil 4 <0.27 0.31
0i

Table 2. Aggregate over Untreated Soils: Where Proofrolling Can Be Performed

Material Thickness Allowable Average Maximum Deflection at a
Deflection (mm) Single Test Location (mm)
6 in. Thick Coarse Aggregate No. <051 0.57%
53
12 in. Thick Coarse Aggregate No. <0.34 0.40**
53
18 in. Thick Coarse Aggregate No. <0.31 0.35
53

* When deflection exceeds this value, the area shall be recompacted or undercut as directed. The failed area will be
delineated prior to excavation. Deflection will be measured based on the top 6 in. thick coarse aggregate No. 53

material placed for undercut.
** The Design-Build Contractor shall recompact the coarse aggregate No. 53 in accordance with 301.06

Table 3. Aggregate over Untreated Soils: Where Proofrolling Cannot be Performed

Material Thickness Allowable Average Maximum Deflection at a
Deflection (mm) Single Test Location (mm)
6 in. Thick Coarse Aggregate No. <0.60 0.65*
33
12 in. Thick Coarse Aggregate No. <0.47 0.52%%*
53
18 in. Thick Coarse Aggregate No. <0.44 0.49%**
53

* When deflection exceeds this value, the area shall be recompacted or undercut as directed. The failed area will be
delineated prior to excavation. Deflection will be measured based on the top 6 in. thick coarse aggregate No 53

material placed for undercut.
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TECHNICAL PROVISIONS - Attachment 13-3
Method of Making Strength, Stiffness and Density Tests

** The Design-Build Contractor shall recompact the coarse aggregate No. 53 in accordance with 301.06.
Note: IFA will perform the moisture test on in-situ soils prior to placement of coarse aggregate. If the result of the
moisture test is > 13%, IFA will contact the Geotechnical Section.

Acceptance of the compaction of chemically modified soils or aggregate will be determined
by averaging three LWD tests obtained at a random station determined in accordance with ITM
802, for each 1,500 ft length of chemically modified soil for each two-lane pavement section, or
for each 800 t of compacted aggregate. Where the construction area is 8 ft wide or more, the
location of the three tests will be at 2 ft from each edge of the construction area and at 1/2 of the
width of the construction area. Where the construction area is less than 8 ft wide, the location of
the three LWD tests will be spaced at 1/2 of the width of the construction area and spaced 5 ft apart
in the longitudinal direction. The average deflection shall be equal to or less than the
maximum deflection determined by the test section.

If the average deflection is not equal to or less than the maximum deflection for aggregates,
a sample of the aggregate shall be obtained in accordance with AASHTO T 2 and a moisture
content test shall be performed in accordance with AASHTO T 255 or ITM 506 to determine if the
moisture content is within the acceptable limits.  If the moisture content is not within the
acceptable limits, additional LWD tests may be taken at the same locations after 24 h if the moisture
content is within the acceptable limits at the time of testing. The aggregate will be accepted if the
LWD tests are equal to or less than the maximum deflection.
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ATTACHMENT 14-1
UNIQUE SPECIAL PROVISION
Bridge Deck Longitudinal Grooving

NEXT GENERATION CONCRETE SURFACE

Description

This Work shall consist of construction of the Next Generation Concrete
Surface, NGCS, on newly constructed bridge decks, continuously reinforced
concrete pavements and portland cement concrete pavements, PCCP, using diamond
grinding and grooving techniques in accordance with 105.03.

Equipment Requirements

The grinding shall be completed by mechanical grinding equipment in
accordance with 508.08(c) and the equipment shall weigh a minimum of 35,000 lbs
including the grinding head and be of a size that will grind a strip at least 4
ft wide in a single pass. Grinding equipment that causes raveling, aggregate
fractures, spalls, or disturbance to the transverse or longitudinal joints shall
not be permitted. The equipment shall have a positive means of vacuuming the
grinding residue from the pavement surface leaving the surface in a clean, near-
dry condition.

The equipment shall be maintained to ensure it is in proper working order,
with attention paid to the roundness of the match and depth control wheels. Any
wheels found to be out of round shall be replaced immediately.

Construction Requirements

The construction operation shall be scheduled and proceed in a manner that
produces a neat, uniform finished surface. Shoulder, auxiliary or ramp lane
grinding shall transition from the edge of the mainline as required to provide
drainage, leaving no more than a 3/16 in. ridge and an acceptable riding
surface. When conditions require a feather pass into the shoulder, auxiliary or
ramp lanes, conventional diamond grinding shall be used. Joint sealing shall be
completed subsequent to the diamond grinding operations and shall be installed
in a recessed condition.

NGCS construction shall be accomplished using a two-pass operation as described
herein.

The Design-Build Contractor shall construct a single lane NGCS test grind
500 ft in length to demonstrate that the equipment and procedures used are
capable of attaining the desired surface texture and smoothness requirements.
The Design-Build Contractor shall not proceed beyond the test grind limits until
the test grind has been approved in writing by IFA.

Grinding shall be accomplished in a manner that eliminates Jjoint or crack
faults so there is no more than a 1/16 in. differential between the adjacent
sides of the joints and cracks. Grinding shall also substantially remove
pavement conditions such as warp and curl to provide an acceptable ride in
accordance with the smoothness requirements described herein.

Lateral drainage shall be achieved by maintaining a constant cross slope
between grinding extremities in each lane. The finished cross slope shall mirror



the pre—-grind cross slope and shall have no variations of slope greater than 1/8
in. when measured with a 10 ft straightedge placed perpendicular to the
centerline. Smoothness requirements will not apply to areas outside the ground
area.

Grinding shall begin and end at lines normal to the pavement centerline at
the project limits. Passes of the grinding head shall not overlap more than 1
inch. No unground surface area between passes will be permitted.

This work shall be constructed in two separate operations. The first
operation will create the flush ground surface. The flush grind blades shall be
mounted on a 4 ft grinding head, stacked with 1/8 in. wide blades separated by
0.035 +/-0.005 inch wide spacers. The blades used to produce the flush ground
surface shall be flat across their contact surface and in the same plane with
other flush grind blades when mounted. The complete head, when stacked with all
blades, shall be straight across its length without bowing when mounted on the
diamond grinding machine. No unground surface area between passes will be
allowed. The surface shall meet the smoothness requirements described herein.

The second operation will provide the longitudinal grooves. The
longitudinal grooves shall be 1/8 in. wide and will be 1/8 in. to 3/16 in. in
depth. The longitudinal grooves shall be spaced on 1/2 in. to 5/8 in. centers.
The grooves shall be constructed parallel to the centerline. The Design-Build
Contractor shall use a guide to ensure proper alignment of the grooves to
centerline.

Final Surface Finish

The NGCS grinding process shall produce a pavement surface that is true to
grade and uniform in appearance with a longitudinal grooved texture. The flush
ground surface shall appear smooth and shall contain no ridges that exceed 1/32
in. The longitudinal grooves shall be constructed parallel to the centerline.
All of the pavement surfaces specified shall be textured utilizing the NGCS
unless approved by IFA.

Slurry Handling and Removal

The operation shall be coordinated such that the slurry or residue
materials are continuously removed from the pavement. The slurry shall not
encroach into adjacent pavement lanes carrying traffic, or flow into gutters or
other drainage facilities and shall be immediately and directly deposited into a
tanker truck and removed from the jobsite. Final disposal of the material shall
be in an approved manner and in accordance with 104.07.

Smoothness Requirements

Each segment of the finished NGCS shall be in accordance with 501.25. The
requirements of 501.28(d) shall not apply. Surfaces shall be measured for
smoothness acceptance following the flush grinding operation and prior to the
longitudinal grooving operation.

The finished ground surface shall not include any bumps exceeding 0.3
in.



ATTACHMENT 14-2
UNIQUE SPECIAL PROVISION
FINGER EXPANSION JOINT
Description

This work includes the fabrication, furnishing and installation of a tooth
expansion joint with a fabric reinforced drainage trough for highway bridge
joints. Materials and workmanship shall be in accordance with the INDOT
Standard Specifications; AASHTO/AWS D1.5M/D1.5 “Bridge Welding Code”; AWS
D1.1/D1.1M “Structural Welding Code - Steel”; AASHTO “LRFD Bridge Design
Specifications”, 8th Edition (AASHTO LRFD Design); AASHTO “LRFD Bridge
Construction Specifications,” 4th Edition, 2017 (AASHTO LRFD Construction); the
Contract Documents; and this Special Provision.

Materials

Materials shall conform to the following:

A. Structural Steel. Steel plate, bars and shapes shall conform to
AASHTO M270 (ASTM A709), Grade 50. (Sidewalk and (railing) cover-plates
shall conform to AASHTO M270, Grade 50). No aluminum components or
hardware shall be used. Galvanize steel components in accordance with
ASTM Al23.

B. Welded Studs. Welded studs for anchorage purposes shall conform to
ASTM A108.

C. Anchors Bolts. Anchor bolts, nuts and washers shall be in

accordance with ASTM F1554, Grade 55, ASTM A563 Grade DH and ASTM F436,
respectively, and shall be hot-dipped galvanized.

D. Neoprene Trough. Fabric reinforced drainage trough shall be
polychloroprene (Neoprene) of the thickness great than “%”. Trough shall
be reinforced with one or two plies of tightly woven polyester or nylon
fabric and shall be supplied and installed in one continuous length. The
inside surface of the trough shall be smooth to promote self-removal
of foreign material during normal joint operation. The shape of
the trough shall be designed to minimize stress concentrations at
compression strips.

The trough shall have a minimum 3-inch gap and have space for transverse
movement. The slope of the trough shall be the maximum allowed by the
geometry of the bridge. A fiberglass drain box/collector shall be at each
end of the trough with no chock points or impediments to trough movement
or debris flow. The trough shall be detailed to avoid contact with the
stringer ends. The fiberglass drain pipe shall be a minimum of 9 inches
in diameter.

Neoprene/fabric composite material shall comply with the following:



PHYSICAL PROPERTY ASTM TEST VALUE

Density 75 psf minimum

Hardness (Type A Durometer) D2240 50 to 75 points

Tensile Strength, both directions D378 800 lbs/in.
minimum

Elongation @ ultimate tensile D412 35% maximum

strength

Tear (Die C) ASTM S624 120 1lbs/in.
minimum

Low Temperature Brittleness (22 hrs. ASTM D2137 No cracks
@ -20°F, then wrapped around a 3
inch mandrel)

Ozone Resistance (20% Strain) D1149 No cracks
100 pphm in air (100 hrs. @ 100°F)

E. Drainage Trough Hardware. Plates, fasteners, washers and nuts shall
be stainless steel conforming to ASTM A240, ASTM F593 and ASTM F594.

Fabrication

Tooth plate assembly may be fabricated in two pieces with a joint at the
roadway crown (Option 1.) Alternatively, plate assembly may be fabricated in
segments with individual lengths not less than 11’-0"” (segmented joint) provided
that segment joints occur at the crown line and within 1’-0"” of roadway lane
lines (Option 2.) Tooth plates for each assembly shall be cut from a single
plate by burning in such a way that, after the plate is cut and the toothed
plates placed in the same relative position as before burning, no part of the
cut shall be wider than 5/16 in. Anchor holes, vent holes and tapers shall be
machined into the plate. Upon completion, the machined plate shall be galvanized
per ASTM Al23.

The joint segments shall be manufactured and delivered in pairs of
independent elements with parallel gaps between teeth. Both halves (abutment and
superstructure, or each side of adjacent units) of finger expansion joints shall
be fully assembled in the shop to ensure that full joint closure can be attained
without binding of fingers. After joint segments have been fully assembled to
nominal joint dimensions and approved, they shall be match marked and scored
(the upper surface of the finger plates shall be permanently scored to provide
two or more parallel lines in both directions) to aid in proper field
installation.

Sampling, Testing, & Inspection

An independent laboratory, to ensure compliance with these provisions,
shall test each lot of composite neoprene/fabric sheeting. Two certified copies
of the qualification test data indicating that the tested materials comply with
these provisions shall be submitted to the IFA. The sample from each lot shall
be one 6-inch piece, 2-foot long.

Identification, Shipping & Handling
Expansion joint openings shall be preset prior to shipment and assembled

with temporary shipping angles at maximum 5'-0" centers. Fabricator shall show
details of all shipping and erection temporary attachments on the shop drawings.



Installation

Installation of the expansion dam shall be to the lines and grades shown
on the plans and in accordance with Contract Documents and shop drawings.
Expansion joint system shall be shipped to job site preassembled for units
either side of crown line (Option 1) or for the fabricated segment lengths
(Option 2).

Align the finger plate or sliding plate joint assemblies in position and
check the expansion opening. The expansion opening must be adjusted for
temperature prior to bolting, welding or placing concrete on each side of the
joint.

Test fit the finger plates or sliding plates with all the armoring and
anchorages in place. Install the finger joint centered over the expansion gap,
for both fingerplates and sliding plates. Verify that the joint is in plane and
sloped per the roadway. For Fabrication Option 2 align adjacent finger plate
assemblies using temporary angles bolted to the assemblies. Make sure the
fingers do not rub during the full range of temperature movement.

The Engineer will confirm the procedure, opening and alignment prior to
concrete placement. After confirmation, remove the finger plates or sliding
plates before concreting. Cast and cure the expansion joint blockout per INDOT
specifications. Place concrete under the expansion dams, vibrate until the
concrete is forced through air holes, and strike off excess concrete. After the
concrete has cured, clean air holes and fill with an approved sealer.

Install the fabric trough and the finger or sliding plates according to
the Contract Documents and shop drawings. Do not splice the drain trough,
unless indicated. If splices are indicated, use splices vulcanized by the
manufacturer. Do not use longitudinal splices.

Submittals

Submit shop drawings, for each location, type and model of expansion
device used. Shop drawings shall include, but not be limited to, the following:

A. Complete details of all components and sections showing all
materials used in the expansion Jjoints.

B. A listing of all applicable INDOT, ASTM and AASHTO specifications.
C. Name and address of the manufacturer, and location of the
fabrication plant.

D. Name and telephone number of the manufacturer's representative who

will be responsible for coordination of production, inspection, sampling
and testing.

E. Welding procedures used in the expansion joint assembly manufacture
clearly described and detailed.

F. Table of longitudinal offsets for installation at varying
temperatures. Use 60°F as the mean temperature.

Joint shop drawings and neoprene trough shop drawings shall be coordinated
to ensure that joints and troughs will fit when field assembled. Fabrication
shall not commence until the approved shop drawings are in the hands of the
Inspector and fabricator and IFA has authorized fabrication.



ATTACHMENT 14-3
UNIQUE SPECIAL PROVISION
LINK SLAB
Description

The number of deck joints shall be minimized to the extent practical to
minimize future maintenance and to accommodate superstructure movement. Joints
shall be replaced with a link slab system. The link slab system used shall be
Ultra-High-Performance Concrete (UHPC) with design in a method acceptable to the
INDOT Office of Structural Design or with fiber reinforced concrete according to
the following specifications for Structural Concrete (Link Slab).

If fiber reinforced concrete is used then INDOT standard concrete mix
design for bridge deck (Class C) shall apply for the link slab concrete except
modified to include fiber reinforcement as specified herein.

Use a combination of micro and macro non-metallic synthetic fibers to
provide crack control and improve the long-term performance of the bridge decks.
The maximum allowable slump may be increased by 1 inch for concrete mixes that
include these fibers. Incorporate the fibers into the mix design in accordance
with the applicable requirement of the INDOT Standard Specifications.

Material

Supply synthetic fibers for the stated purpose of controlling plastic
shrinkage cracks in PCC and to provide increased residual flexural strength in
the concrete. The supplied fibers should meet INDOT Reoccurring Special
Provision (RSP) 912-M-050 and come from one of the products from INDOT’s
approved list.

Manufacturer Addition Rate:

Product Name

ABC Polymer Industries, LLC 4.5 1lbs/cyd
FIBERFORCE 650
(1.5" length only)

ABC POLYMER INDUSTRIES, LLC 4.5 lbs/cyd
FIBERFORCE 1000 HP
(2" length only)

BASF CORPORATION 4.5 1lbs/cyd
MASTERFIBER MAC MATRIX
(2.1" length only)

BASF CORPORATION 4.0 lbs/cyd
MASTERFIBER MAC 360 FF
(2" length only)



THE EUCLID CHEMICAL CO 4.0 lbs/cyd
TUF-STRAND SF
(2" length only)

FORTA CORPORATION 5.0 lbs/cyd
FORTA-FERRO ONE
(2.25" length only)

GCP APPLIED TECHOLOGIES 4.5 lbs/cyd
STRUX 90/40
(1.55" length only)

Supply a written statement from the manufacturer of the fibers verifying
the compatibility of the combination of materials and the sequence in which they
are combined, to IFA prior to using it in this project.

Assure fibrous concrete conforms to ASTM Cl1116, "Standard Specification for
Fiber Reinforced Concrete". Incorporate at a minimum rate of 4 pounds per cubic
yard or the manufacturer’s recommended dosage. Furnish fiber manufacturer's
documentary evidence of satisfactory performance history and compliance with
ASTM C1116 Type III.

Construction Requirements

Identify dedicated personnel involved in introduction of fibers to mix to
IFA. Add synthetic fiber reinforcement into concrete mixer using one of the
following methods:

1. Open bag and distribute fibers on aggregate belt at ready-mix concrete

plant.

2. Open bag, break apart any fiber clumps, and introduce fibers into
ready-mix concrete truck in a well-distributed manner, that is "chicken
feed".

Mix synthetic fiber reinforcement in concrete mixer in accordance with
mixing time and speed of ASTM C94, "Standard Specification for Ready-Mixed
Concrete" to ensure uniform distribution and random orientation of fibers
throughout concrete.

Other methods to add fibers to the concrete mix may be submitted for
approval by IFA following demonstration of the method by a successful trial
placement. Ensure the manufacturer’s technical representative is available by
phone or in person to troubleshoot fiber inclusion into the mix during the trial
placement and bridge deck placement.

Trial Batch and Test Placement:

In addition to a flexural strength test in accordance with ASTM C293,



contractor is required to produce a test batch and test placement.

Allow District Testing Engineer (DTE) ample opportunity to witness trial
batching. Provide DTE notice and mix proportions 7 calendar days prior to this
event.

Mix trial batch (a minimum of 3 cubic yards in size) at least 30 calendar
days prior to planned placement. Establish batching sequence of materials during
trial batch.

The test batch shall be 8 inches in thickness and 100 square feet minimum
in plan dimensions. Two layers of epoxy coated reinforcement shall be placed in
a test batch with a similar bar size, spacing and minimum clearance to those for
the production link slabs as shown in the contract plans. Place and consolidate
using methods typical for bridge deck pours. Finish concrete by hand and
evaluate mix workability and finishability for intended application and method
of placement. The test placement may be directly poured on grade. Contractor is
required to demonstrate the proposed placement and finishing processes.



ATTACHMENT 14-4
UNIQUE SPECIAL PROVISION
STRUCTURAL REPAIRS: HANGER REPLACEMENT
Description

This work shall consist of furnishing all labor, materials, equipment,
services and incidentals necessary and design, fabricate, and install a complete
and functioning hanger system to replace the existing hangers at panel points 3
through 19 on both East and West truss of Spans 1 and 2 in accordance with
105.03.

Each hanger shall consist of two individual strands with anchor sockets
connected to the existing structure under the lower chord at top and above the
floor beam flange at bottom. The Contractor may utilize the existing anchor
socket holes at those locations for the new hanger connection design to the
existing structure. Existing turned bolts shall be replaced with new turned
bolts. New holes shall match the existing holes in size and alignment when
bolting new steel to existing steel. Replacement hangers and connections shall
be designed for HS20-44 loading in accordance with 2002 AASHTO Standard
Specifications for Highway Bridges, 17t® Edition, and shall be designed for
actual dead loads.

The structural strand shall be designed for a safety factor of 3:1 for
breaking strength versus unfactored dead load plus live load and impact.

Hanger replacement work shall include the work to furnish and erect a
temporary support system designed to support the floor beam during the hanger
replacement process. This shall include temporary jacks, materials, and
appurtenances needed for the safe removal and disposal of the existing cables
and associated hardware and load transfer to the hanger replacement cables.

Hanger replacements shall be constructed in phases as necessary to
accommodate the MOT Plans and the maintenance of traffic requirements.

If required by the work sequence, a portion of the existing concrete bridge
deck coping shall be removed as necessary to construct the temporary hangers.
Anchored temporary barriers shall be provided across open areas in the coping.

The work shall also include testing of the existing hanger strand system to
measure dead load tension in the existing hanger cables, including the purchase
or rental of required equipment to perform the testing.

The work shall also include testing the existing hanger strands for any
residual tension following load transfer to the temporary support, and prior to
cutting and removing the existing hanger strands.

The work shall also include monitoring the distance between the upper and
lower hanger anchor points before, during, and after replacement in order to
verify that this distance is not altered during the cable replacement process.

The work shall also include cleaning and spot painting of existing steel
work wherever the existing paint coatings have been damaged or disturbed by the
hanger replacement work to three (3) inches beyond all such areas affected by
the replacement work in all directions. Steelwork exposed to the environment by



removing the existing hanger system shall be considered as disturbed and shall
be spot painted as a part of the work. Spot painting shall use the Partial Paint
System in accordance with 619. Galvanized materials shall not be cleaned or
painted and shall be protected from overspray during painting operations. Any
damaged galvanized surfaces shall be repaired in accordance with ASTM A780-
09(2015), Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coating.

Materials
Fabricated Structural Steel

Structural steel shall be grade 50 or higher and in accordance with 910.02
meeting Charpy V-notch requirements of temperature zone 2 as specified in AASHTO
LRFD Bridge Design Specifications, 8th Edition Section 6.6.2.1.

Fabrication shall be in a fabricating plant that is certified in ABR (Certified
Bridge Fabricator-Advanced (Major) under the AISC Quality Certification Program
in accordance with 711.04 (b) 3.

High Strength Bolts

Bolts shall be ASTM F3125, Grade A325 (AASHTO M164) and in accordance with
910.02. Grade A490 may be used with temporary connections.

Where required, turned bolts shall be new galvanized ASTM A449 Type 1 high
strength turned bolts and ASTM A53DH heavy hex nuts. All bolts, nuts, and
washers to be galvanized shall be in accordance with ASTM B695 (AASHTO M298,
class 50). The turned body of the bolt shall be 1/16” larger than the nominal
thread size.

Structural Strand

Structural strand shall conform to ASTM A586 Grade 1, Class A weight zinc-
coated inner wires and Class C weight zinc-coated outer wires. The inner wires
shall be lubricated with Prelubeor 19 corrosion inhibiting grease manufactured
by Grignard Company, LLC or equivalent, which shall be injected during
manufacturing of the strand which will provide additional corrosion protection
for the inner wires.

Strands shall have a minimum breaking strength of 376 tons. All strands
shall be pre-stretched to 55% of the breaking strength in accordance with ASTM
A586. A minimum modulus of elasticity of 23,000ksi shall be required for pre-
stretched strands for Class C weight of zinc-coated outer wires.

The manufacturer of the structural strand shall be ISO 9001 certified
Socket Assemblies

All anchor sockets shall be cast steel conforming to ASTM Al48. Sockets and
the socketed zinc connections shall at least be Grade 105/85 and meet or exceed
100% of the breaking strength of the designated structural strand attached. Each
socket installed as part of the structure shall be proof loaded to 55% of the
breaking strength of the attached structural strand following attachment of the
structural strand.

All anchor sockets and components shall be Class A galvanized conforming to



the requirements of ASTM Al53. One end of each cable assembly shall be an
adjustable socket with the adjustable range large enough to accommodate that
required for cable elongation and constrction tolerance and allows for
tensioning the cable.

Pin holes for open strand sockets shall be line bored in accordance with
711.38. Provide a pin hole diameter that does not exceed that of the pin by more
than .0625 inches as measured on the galvanized surfaces. The galvanizing
thickness on the inside surface of the pin hole where it contacts the pin shall
not exceed .03125 inches.

All socket pins shall have one end headed and one end fitted for a
retaining device. The pin retaining device may be a threaded pin cap or cotter
pin. The pin head and retaining device must be capable of sustaining a force
along the axis of the pin equal to or greater than 5% of the minimum breaking
strength of the attached structural strand. Charpy V-notch testing shall be
performed per ASTM E23 at 40 °F on one pin per lot and the results shall be
submitted to IFA.

All components shall be designed to develop the minimum breaking strength
of the attached structural strand without experiencing stresses beyond the yield
point of the socket steel or excessive creep of the zinc filler under load. All
sockets, rods and pins shall be considered fracture critical and shall adhere to
the requirements of AASHTO/AWS D1.5.

All sockets shall be fully inspected by magnetic particle examination
conforming to ASTM A 781, supplemental requirement S1 in accordance with:

a. ASTM E 709 - Standard Guide for Magnetic Particle Testing
b. ASTM E 125 - Standard Reference Photographs for Magnetic Particle
Indications on Ferrous Castings.

Each socket type shall be subjected to radiographic examination conforming
to ASTM A781, supplemental requirement S2. Contractor shall submit radiographic
shot schedule of castings to IFA for approval for each socket type.

Radiographic inspection shall be performed by the Contractor and witnessed
by IFA or their representative in accordance with the following specifications,
as applicable:

a) ASTM E 94 - Standard Guide for Radiographic Examination.
b) ASTM E 446 - Standard Reference Radiographs for Steel Casting up to 2
inches in Thickness.

The surface of the casting shall be examined visually and free of adhering
sand, scale, cracks and hot tears.

Large sand spots, inclusions and blow holes, as determined by IFA or their
representative, shall be cause for rejection of the casting.

Defects exceeding the degree shown in the following table shall be cause for
rejection of a socket.

Table 1: SEVERITY LEVEL — RADIOGRAPHICALLY INSPECTED CASTINGS*

Category Defect Acceptable




ASTM E446 Severity Level**
up to 2 inches
A Gas Porosity 3
B Sand Slag 3
Inclusions
C Shrinkage:
Type 1 3
Type 2 3
Type 3 3
Type 4 3
D Crack Not Acceptable
E Hot Tear Not Acceptable
F Insert Not Acceptable
G Mottling Not Acceptable

If a socket 1is rejected, all other sockets from the same heat shall be
radiographically inspected at no additional expense.

Rejected castings may be repaired at the sole discretion of IFA. If approved
by IFA, repairs shall be performed repairs at no additional expense. Minor defects
may be removed by grinding or chipping without welding repair, provided the
following requirements are complied with:

* The depth of the defect does not exceed 3% of the specified dimension.

* The removal of metal does not appreciably affect the strength of the
casting, as determined by the Engineer of Record.

* The remaining wall thickness is equal to or greater than the required wall
thickness.

* The surrounding metal is ground to a smooth contour with the elimination

of apparent stress risers.

Defects exceeding those defined above may be repaired by welding if approved
by IFA. All proposed repair procedures shall be submitted to IFA in writing. The
request shall include a description of the defect, the size and shape of the
excavation, the welding specification, and the amount of preheat and post heat to
be utilized.

Contractor shall perform and provide certification for radiographic
inspections to IFA for review and approval. Inspections shall be performed by
approved American Society for Nondestructive Testing ASNT-TC-1A examiners.

The anchor sockets shall be Charpy V-notch impact tested in accordance with
ASTM A 781, supplemental requirement S9. The testing frequency shall be
performed at the same frequency as for the radiographic testing. The samples
shall withstand an impact of 25 foot-pound at 40°F. Contractor shall submit the
documented results to IFA.

Pins

Pins connecting the open strand sockets to the anchor plate shall conform
to the requirements of ASTM A668, Class F. Supplemental requirement S6 magnetic
particle test and S7 ultrasonic test shall apply. Ultrasonic testing shall be
performed at the same frequency as for the radiographic testing of the anchor
sockets.



Charpy V-notch impact testing shall be performed on the pins in accordance with
ASTM A673, P frequency. The samples shall withstand an impact of 25 foot-pounds
(force) at 40°F.

Pins shall be fabricated in accordance with 711.37. Pins shall be galvanized in
accordance with ASTM A153. The galvanizing thickness on the pin shall not exceed
0.03125 inch.

Cotter Pins
Stainless steel type 316 cotter pins shall be supplied.
Construction Requirements

Field Verification

Complete field survey and measurement of all steelwork and work locations
shall be performed as necessary to furnish complete and accurate shop drawings.
Adjustment or modification in the field may be necessary to assure a reasonable
fit.

Shop drawings of the existing materials are available for the Contractor’s
use. However, field measurements shall be taken to confirm dimensions where
necessary. Fully dimensioned shop drawings of all new materials, superimposed on
existing materials shall be submitted in accordance with 105.02.

The Contractor shall verify the dead load tension in the existing hanger
strands prior to performing removal work. The testing procedure proposed for
use shall be submitted to IFA for review and approval prior to performing any
testing at the bridge. The Contractor shall perform tension testing to
approximate a “no live load” condition and shall specify means to achieve a
minimal live load forece effect in the testing procedure.

A complete summary of all hanger dead load tension readings shall then be
provided to IFA for review and approval upon completion of the testing. The
approved dead load summary table shall be submitted to the hanger strand
manufacturer for use prior to fabrication of any hanger strands.

Temporary Jacking

The Contractor shall be responsible for design, fabrication and
construction of all temporary jacking systems required to support the relevant
in-service loads and construction loads. Calculations and working drawings shall
be submitted to IFA for all temporary jacking systems and related component
designs in accordance with 105.02. All design calculations shall conform to the
design criteria and shall be signed and sealed by a Licensed Engineer in the
State of Indiana.

All jacking operations shall be performed in the presence of IFA or their
representative. Actual jacking forces, including increments of application at
each jack, shall be carefully monitored and recorded. The relative displacement
of the floor beam shall not exceed 1/8” from the reference datum. The actual
deflection of the floor beam shall be continuously monitored during jacking
operations.

Following jacking operations, the Contractor shall test the existing hanger
strand at each truss panel point to ensure that all load has been successfully



transferred to the temporary support and no residual tension is carried by the
existing hanger strand prior to its cutting and removal. Flame cutting shall not
be used to cut the hanger unless all load has been removed from the hanger. The
method for performing this testing shall be defined by the Contractor as part of
the jacking procedure, which shall be submitted to IFA for review and approval
in advance of any jacking operations at the site.

Jacking during hanger installation operations shall not be allowed and/or
shall be ceased immediately when the sustained wind velocity exceeds 30 mph. The
Contractor shall only perform jacking and load transfer between the existing and
replacement hangers at one truss panel point location at a time anywhere on Span
1 and 2 separately or concurrently. However, the Contractor shall be allowed to
perform all other work concurrently along both the East and West trusses.

Local spot painting shall be performed whenever existing paint coats are
disturbed and may be staged concurrently along the East and West trusses. The
limits of the spot painting shall be an additional three inches beyond all areas
affected by the Contractor on all sides. All new galvanized steel shall be
protected from overspray during spot painting operations.

Fabrication and Testing

Working drawings for all hanger assemblies suitable for approval for
construction purposes relevant to the hanger replacement work shall be submitted
in accordance with 105.02. Fabrication or construction shall not start on an
item of work before working drawings are approved. Working drawings and design
calculations shall be signed by and sealed by a professional engineer registered
in the State of Indiana.

Erection plans shall be submitted which completely describe the method of
erection and jacking procedure. Details of all false work, guys, lifting
devices, hydraulic jacks and attachments to bridge members shall be included. An
erection sequence for all anticipated phases and conditions of erection showing
crane capacities and crane locations and lifting points shall also be included.
Cable force calculations shall be provided to demonstrate that the cable
allowable stress will not be exceeded.

All structural strand, socket components and socket installation shall be
performed by a fabricator having a minimum of 10 years of experience in the
manufacturing of the specific components. The fabricator shall submit their
quality procedures plan and manual to the IFA for review.

The fabricator’s quality procedures plan and manual are subject to approval
by IFA. Fabricators of structural strand, cast sockets, and pins shall
demonstrate a familiarity with procedures required to produce fracture critical
members in accordance with a fracture control plan as defined by AASHTO/AWS
D1.5.

At the time the structural strands are measured, a permanent paint stripe
shall be placed on the top surface along the full length of the strand which
shall be referenced to eliminate any change in length of the hanger strand due
to twisting.

All hanger assemblies shall be preassembled and delivered to the site as
complete units. The hanger assemblies shall be packaged on reels with a minimum
diameter of 5 feet. The structural strand after it is pre-stretched shall not be
pulled into a curve smaller than 5 feet.



Certification of the following type shall be submitted to IFA in

accordance with 916.02:

Manufacture of strand, type C

Tensile strength of strand, type B

Modulus of elasticity of strand, type B
Pre-stretching, measuring, and proof loading, type B

Material certification of sockets and pins, type C

Testing and Fabrication of Wire, Strand and Sockets

Wires used in each hanger shall be made in one continuous piece. The

splicing of wire will not be allowed. Strand shall be of long lay but shall not
be of such length to prevent keeping the center in its true position during any
of the operations before the hangers are in their final positions.

Testing of Wire for Strand:

Prior to fabrication, the zinc-coated steel wire used in the manufacture of

structural strand shall be tested for physical properties in accordance with
ASTM A586 and the following:

a.

No less than 10 percent of the coils of any lot of zinc-coated wire shall
be tested for tensile strength. If any of these coils fails to meet the
requirements, IFA may require that all coils of such lot be tested and
reject all individual coils which do not meet the requirements for tensile
strength.

No less than 10 percent of the coils of any lot of zinc-coated wire shall
be tested for stress at 0.7 percent extension. If any of these coils fails
to meet the requirements, IFA may require that all coils of such lot be
tested and reject all individual coils which do not meet the requirements
of stress.

No less than 5 percent of the coils of any lot of zinc-coated wire shall
be tested for zinc coating (weight and adherence). If any of these coils
fails to meet the requirements, IFA may require that all coils of such lot
be tested. Unless at least 80 percent of the coils pass the test, the
entire lot will be rejected.

Any coil failing to meet the requirements will be rejected.

Fabrication of Structural Strand:

The strand shall be manufactured to meet or exceed the strength

requirements specified herein. Documentation of compliance with these
requirements and make-up of the wires in the strand shall be submitted to IFA.

The strand shall be manufactured in machines of adequate size to ensure

first-class workmanship and fabrication to the final length. Once the
manufacture of strand has started, no changes shall be made in wire grade,
construction, or lay of strand, or other factors that would affect the
uniformity of the finished product. Bent wires shall not be straightened or

used.

Any kinked or damaged strands will be rejected



All strands shall be pre-stretched by stressing each strand with a load
equal to 55 percent of the breaking strength in straight tension. The load shall
be maintained and/or repeated until the strand reaches a stable condition and
shows a well-defined and uniform elastic stretch and recovery under stressing.
The modulus of elasticity shall be determined in accordance with ASTM A586. This
information shall be submitted to IFA.

A test for modulus of elasticity and breaking strength shall be performed
for each manufactured length of strand in accordance with ASTM A586. The gauge
length of the specimen shall be 100 inches. The strand shall have the anchor
sockets attached to each end and shall be loaded through the sockets. The
socketing procedures used for the test specimen and assemblies shipped to site
shall be identical.

If the test specimen fails to meet the minimum breaking strength
requirement, another test sample shall be cut from the same manufactured length
and tested. Should it also fail, the manufactured length of strand shall be
rejected. If rejected, the contractor shall furnish new strand length that is
subject to the same testing and approval procedures outlined herein. No
compensation will be made for the cost of the rejected strand, including testing
costs. All tests results shall be submitted to IFA for review and approval.

The strand hanger lengths shall be measured after prestressing using
calibrated steel tapes while under a known tension equal to the dead load shown
on the erection plans. After marking for length, the load shall be released and
then reapplied. A second measurement shall be taken and the two measurements
shall check within a tolerance of 0.25 inches.

At the time strands are measured for cutting, a continuous paint stripe
shall be made on one side of the strand for its entire length to assure correct
alignment of the strands during socketing and erection.

The strand shall then be cut and the sockets shall be put on carefully to
ensure socket and strand alignment. The sockets shall be attached to the strands
by using zinc as specified in ASTM B6, and using a reliable method that will not
permit the strand, when stressed to 100 percent of minimum breaking strength
under the test specified hereafter, to slip more than 0.5 inches. If a greater
movement should occur, the method of attachment shall be changed until a
satisfactory one is found. Each end fitting of the finished assembly shall be
proof-loaded to a minimum of 50 percent of the strand breaking strength.

When cutting the strand, an allowance for obtaining test specimens shall be
included.

Strand identification marks shall be provided to facilitate erection. Each
strand shall be marked with a legible waterproof tag attached to it giving the
fabricated length and cable ID number as noted in the erection plans.

Strands shall be properly coiled on reels in such a manner so that no
permanent deformation of wires in the strand will occur. Strands shall be stored
in a well-protected location. Strands shall be handled, transported, and stored
in accordance with the AISI Wire Rope Users’ Manual. Any strands damaged by the
handling, transporting or storing shall be replaced at the Contractor’s expense.

Socket Finishing

All sockets shall be given a visual inspection and evaluated for defects.



Practice A802 or other visual standards may be used to define acceptable surface
discontinuities and finish. Such visual inspection shall be performed by an
independent commercial testing laboratory approved by IFA. Visual surface
discontinuities that are unacceptable shall be removed and the removal verified
by visual examination of the resultant cavities.

Non—-destructive tests shall be performed by the same approved laboratory,
in accordance with the appropriate Supplementary Requirements of ASTM A781. IFA
will determine the acceptability of sockets evaluated in accordance with this
standard.

Any socket that is unacceptable shall be replaced; or alternatively, the
contractor may propose the use of other non-destructive test methods to
establish the acceptability and/or repairability of the socket. Those test
methods, done at the expense of the contractor, may include, for example,
radiography, ultrasonic, magnetic particle or dye penetrant. For those sockets
that are repaired, follow-up non-destructive tests, at no cost to the
Department, shall be performed to verify the success of the repair procedure.
IFA shall evaluate the acceptability and/or repairability of a socket based on
the results of the tests conducted and shall be the sole judge as to the
suitability of a repaired casting.

Sockets shall be neatly finished to the exact dimensions of the selected
style. A qualified independent inspector hired by the Design-Build Contractor
and approved by IFA shall visually examine each socket for defects. Defects
judged to be unacceptable by the independent inspector shall be repaired to the
satisfaction of IFA or the socket shall be replaced with a new casting. The
basis for allowing a socket to be repaired shall be at the discretion of IFA.
Additional non-destructive tests to determine the type and amount of repair and
where repairs are required shall be performed at each unacceptable defect where
the Inspector considers repairs necessary. Such tests may be radiograph,
ultrasonic, magnetic particle, or liquid penetrant and shall be at the
Contractor’s expense.IFA may direct, approve, or reject such tests.

Weld preparation shall be examined using magnetic particle or liquid
penetrant methods in accordance with ASTM A781, S5. Repaired areas shall be
retested using magnetic particle or liquid penetrant methods as directed or
approved. At the IFA’s option, large repairs may require heat treatment in
accordance with ASTM Al48 requirements. The acceptance of a repaired socket
shall be at the discretion of IFA.

Only cast sockets designed for strand shall be supplied. The compatibility
of the pin and anchor socket dimensions and structural steel dimensions shall be
certified by both the socket manufacturer and steel fabricator and shall covered
by type C certifications in accordance with 916.02. Shop drawings and design
calculations shall be submitted for each type of anchor socket.

Holes for socket pins shall be line-bored to final dimensions.
Socket Installation

Sockets shall be attached to the strands in accordance with the procedures
submitted to IFA prior to socketing.

Sockets shall be attached to the structural strand at 20 percent of the
minimum breaking strength of each diameter strand. After being splayed in
preparation for socketing, the wires of a strand shall be cleaned of grease and



other impurities by a carefully controlled process that will assure no harm is
done to the wire zinc coating. After socketing, the strand wires shall be re-
lubricated adjacent to the socket.

The socket basket of the socket shall be preheated to expel moisture and to
prevent the molten zinc from congealing before it completely fills the narrow
lower end of the basket. The strand will be rejected if the socketing procedure
results in bare wires within the socket.

Zinc that complies with ASTM B6, High Grade, or better shall be furnished
to attach the sockets to the strand. The socket shall be filled with molten zinc
in one continuous operation. The molten zinc shall be placed at the lowest
practical temperature, usually approximately 925°F but never exceeding 1000°F,
to minimize the effect of heat on the strands. The zinc temperature at the time
of pouring shall be recorded and submitted to IFA.

Socket and strand alignment, and that the lengths of the cable assemblies,
shall be verified after socketing. A tabulation of shop-measured lengths of each
assembly shall be submitted to IFA for use in erection. The ambient temperature
in the shop at the time the final strand assembly lengths are determined shall
be recorded.

Testing of Structural Strand and Sockets

One piece at least 100 inches long from each pre-stretched length of strand
shall be cut and tested as specified in paragraph 9 of ASTM A586 to demonstrate
the strength of the strand and sockets. The ends of test pieces with installed
sockets shall be selected at random from those that are to be used in filling
the order shall be used for testing. The material and method of socketing shall
be the same for test and production pieces. The sockets shall be attached to the
jaws of the testing machine in such a manner that the stresses in the socket
will reproduce those expected when the socket is installed in the bridge.

The Contractor shall provide positive means to ensure that the strand does
not twist after pre-stretching and that the upper and lower sockets are
prevented from rotating with respect to each other.

The first six pieces shall be stressed, and any other as directed by IFA,
to destruction in a suitable testing machine. All the pieces shall be tested to
not less than the minimum specified breaking strength. If, after six or more
tests of pre-stretched strands have been made, IFA finds that the strength and
elasticity have sufficient uniformity, IFA may direct that the testing be
reduced to two pieces, one from each end of each manufactured length of strand
instead of one from each pre-stretched length. The sockets used for these tests
shall not be used in the bridge.

All anchor sockets and socketed zinc connections shall be at least grade
105/85 and meet or exceed the breaking strength of the structural strand
attached. Each socket to be installed as part of the structure shall be proof
loaded to 55% of the breaking strength of the attached structural strand
following attachment of the structural strand.

If a socket breaks during the strand testing specified above, two
additional sockets attached to strand shall be selected and the test repeated.
Testing shall continue until the socket reliability is satisfactory to IFA, at
which point the lot will be accepted. If 10 percent or more of the sockets
tested break at a load less than the specified minimum breaking strength, the



entire lot will be rejected and a new lot shall be furnished and tested.
Delivery to Job Site and Storage of New Cable Assemblies

The cable assemblies shall be inspected prior to shipping and again prior
to installation. The assemblies shall be transported to the job site in a manner
such that no permanent deformation of the strand occurs. Any cable assembly
damaged by handling, transporting, or storing shall be replaced at Contractor’s
expense.

The new assemblies shall be stored under a roofed structure. Assemblies
shall not be dragged at any time. Assemblies with damage to the zinc coating
will be rejected. The assemblies shall be stored off the ground to keep strands
dry.

Removal of Existing Hangers

The Contractor shall coordinate with IFA during the removal of the hanger
cables. TIFA shall be responsible to designate specific cables to be salvaged
and provided to INDOT for material testing purposes. Salvaged cables shall be
rolled and bound, placed on a pallet, and transported to the INDOT Falls City
substation for future use. The Contractor will be responsible for the disposal
of all other hanger cables.

Submittals

The following submittals are required in addition to those listed in the
Construction Requirements for Field Verification, Temporary Jacking, and
Fabriction and Testing.

The Contractor shall submit working drawings with supporting calculations
in accordance with 105.02 for the temporary support system designed to support
the floor beam during the hanger replacement process. The drawings shall
include temporary jacks, materials, and appurtenances needed for the safe
removal and replacement of the existing cables and associated hardware and load
transfer to the hanger replacement cables.

The Contractor shall submit the names and qualifications of the
professional engineers that will take responsibility for all aspects of the
hanger replacement process. These engineers shall be registered in the state of
Indiana, shall meet INDOT Prequalification category 9.3, Bridge Level 3 design
qualification, and shall submit qualifying experience for cable structures
approval prior to working on these aspects of the project.

The Contractor shall submit to IFA for approval of all details,
calculations, and any required shop drawings, catalog cuts, materials,
equipment, methods and procedures proposed for the manufacture and fabrication
of the hangers and sockets, and the assembly, testing, and erection of the
hangers all complete in place. All calculations and shop drawings shall be
signed and sealed by a professional engineer registered in the State of Indiana.

The submittal shall include all material designations and certified test
reports or certificates of conformance or compliance, furnished by the
manufacturer’s testing laboratory or independent testing agency, attesting that
all materials meet the requirements specified.

The submittal shall also include the exact size of strand proposed for the



hangers, together with details for the construction of the hanger, giving the
exact number and size of wires in each of the outer and inner layers, and their
arrangement.

The dimensions relative to hanger lengths and strand elongations or that
are otherwise dependent on the hanger modulus of elasticity, shall be adjusted
if the actual modulus of elasticity, as determined by the Contractor after pre-
stretching the strand, differs from the design assumptions. In that case, the
proposed adjustments shall be submitted with calculations to IFA for approval.

Installation records shall be submitted to IFA. Records shall include
survey records; date, time and ambient temperatures; cable forces; cable
elongation measurements; deck loading conditions; and all other special
notations. This record shall include the profile grade elevation of the deck
along each cable anchor point immediately prior to and immediately after each
hanger replacement operation.



ATTACHMENT 14-5
UNIQUE SPECIAL PROVISION

EMBEDDED GALVANIC ANODES

DESCRIPTION

This work shall consist of the installation of galvanic anodes
directly to the existing reinforcing bars as a means of corrosion
protection. The galvanic anodes shall be installed anywhere existing
concrete is patched and the rebar is exposed as described herein.

This work will also include the replacement of any exposed bars
which have less than 50% of their original cross-sectional area
remaining. Any bars damaged by the contractor during concrete removal
shall be replaced completely or lap bars supplied at the Contractor’s
expense.

MATERIALS
Reinforcing Steel bars shall be in accordance with 703.02

2.01 Embedded galvanic anodes shall be pre-manufactured and consist of
zinc in compliance with ASTM B418-95a Type I cast around a pair of
steel tie wires in compliance with bright annealed ASTM A82-97a and
encased in a highly alkaline cementitious shell with a pH of 14 or
greater. The cementitious shell shall contain no chlorides or other
corrosive constituents as per ACI Guideline No. 222. Anodes shall be
supplied with integral tie wires for tying to the reinforcing steel.
Embedded galvanic anodes shall be:

Galvashield®XP or XP+ available from or approved equal
Vector Corrosion Technologies

417 Main Avenue

Fargo, ND 58103

701-280-9697

Galvanic anodes furnished under this specification shall be covered by
a Type A Certification in accordance with 916.

2.02 Applications for equals shall include:

2.02.1 A highly alkaline cementitious shell with a pH of 14 or
greater

2.02.2 Provide a minimum of 10 years service life (in similar
environment)

2.02.3 Contain no corrosive constituents detrimental to
reinforcing steel, e.g. chloride, bromine, etc.

2.02.4 Proven track record showing a minimum of three years
satisfactory field performance

2.02.5 A minimum of three projects of similar size and
application

2.02.6 Anodes shall be supplied with integral tie wires for tying
to the reinforcing steel

2.02.7 Material acceptance and basis for use shall be in
accordance with 2.0.1.

2.03 Repair mortars and concrete shall be Portland cement-based
materials in accordance with 702.03 with suitable electrical



conductivity. Non-conductive repair materials and bonding agents such
as epoxy, urethane, or magnesium phosphate shall not be permitted.

2.04 Deformed bars for reinforcement

Shall be hot-rolled steel in accordance with 703.02.
2.05 Deliver, store, and handle all materials

In accordance with manufacturer's instructions.

3.01 Concrete Removal

3.01.1 Remove loose or delaminated concrete.

3.01.2 Undercut all exposed reinforcing by removing concrete from
the full circumference of the steel. The clearance between the
concrete substrate and reinforcing steel shall be 1 inch.

3.01.3 Concrete removal shall continue along the reinforcing
steel until there are no signs of concrete deterioration.

3.02 Cleaning and Repair of Reinforcing Steel

3.02.1 Clean exposed reinforcing steel of rust, mortar, etc. to
provide sufficient electrical connection and mechanical bond.

3.02.2 If significant reduction in the cross section of the
reinforcing steel has occurred (less than 50% of original cross-—
sectional area remains), lap, splice, or replace supplemental
reinforcement in accordance with 703.06

3.02.3 Secure loose reinforcing steel by tying tightly to other
bars with steel tie wire.

3.03 Edge and Surface Preparation of Concrete

3.03.1 Concrete patches shall be approximately square or
rectangular in shape with squared corners.

3.03.2 Saw cut or vertically chip the patch boundary %" deep or
less if required to avoid cutting reinforcing steel.

3.03.3 Create a clean, sound substrate by removing bond
inhibiting materials from the concrete substrate by abrasive blasting.

3.04 Galvanic Anode Installation

3.04.1 Galvanic anodes shall be installed along the perimeter of
the repair or interface with spacing not to exceed 18 inches, and in
accordance with the manufacturer’s recommendations.

3.04.2 Provide sufficient clearance between anodes and substrate
to allow repair material to encase anode.

3.04.3 Secure the galvanic anodes as close as possible to the
patch edge using the anode tie wires. The tie wires shall be wrapped
around the cleaned reinforcing steel and twisted tight to allow little
or no free movement.

3.04.3.1 If the anode is to be tied onto a single bar, or
if less than 1 inch of concrete cover is expected, place anode beneath
the bar and secure to clean reinforcing steel.

3.04.3.2 If sufficient concrete cover exists, the anode may
be placed at the intersection between two bars and secured to each
clean bar.

3.04.4 Electrical Continuity

3.04.4.1 Confirm electrical connection between anode tie
wire and reinforcing steel by measuring DC resistance (ohm) with a
multi-meter.

3.04.5 Confirm electrical continuity of the exposed reinforcing
steel within the repair area. If necessary, electrical continuity shall
be established with steel tie wire.



3.04.6 Electrical continuity is acceptable if the DC resistance
measured with multi-meter is less than 1 ohm.



Attachment 14-6

TP Figures

Figure 2: Representative Floorframe Notch and Schematic Cross-section Location
(164-123-04691 E)



CJP Weld

Figure 3: Representative girder end detail (164-123-02294 DWBL)

Figure 4: Span G, Girder F, 12’ from Pier 10 Cross Girder: Looking up at 3” cut in bottom flange



KYTC

Design Rating Vehicles

HL-93

weight
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8000 1
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32000 | 14’-30°

32000

Design Load
" HS-20 H-20 AML
o [ 2 [ £ 2 [E] £ [E]
| E 8| % |5 %
2 x 2 > 3 3
1 8000 14’ 8000 |14’| 24000 | &4’
2 32000 [14’-30’| 32000 24000
3 32000
4
5
6
7
Pounds 72000 40000 48000
Tons 36 20 24
Axles 3 2 2
Length 28’-44’ 14’ 4
640 lbs/ft
640 |bs/ft and and 18,000
18,000 Ibs for
Lane Ibs for
Load moment or moment or
26,000 lbs for 26,000 Ibs
shear
for shear
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36

3

2844’

Division of Maintenance

640 lbs/ft

Load Rating Guidelines



KYTC

Legal Rating Vehicles

AASHTO SHV Loads
" Ssu4 - SuU5 - SU6 - SuU7 |
9 = £ = £ = £ E £
% i) S w [Gf @ |S| @ |
¢ > 2 > 2 > g >
1 12000 | 10’ | 12000 |10’| 11500 |10’| 11500 |10’
2 8000 4’ 8000 | 4| 8000 | 4| 8000 | 4’
3 17000 | &4’ 8000 | 4’| 8000 | 4| 8000 | &4
4 17000 17000 | 4’ | 17000 | 4’ | 17000 | &4’
5 17000 17000 | 4’| 17000 | &4
6 8000 8000 | 4
7 8000
8
Pounds 54000 62000 69500 77500
Tons 27 31 34.75 38.75
Axles 4 5 6 7
Length 18’ 22’ 26’ 30’
KY Legal Loads
- KY Type %n KY Type En KY Type E;.n KY Type ﬁr
L) £ £ = £ = £ = £
2 | 58| %8 % |8 %8
3 Sl =z | = |8 3 |&
1 8000 14’ 7940 |[12’| 13980 [12’| 9600 [12’
2 32000 24380 | 4’ | 19840 | 4’ | 17600 | 4’
3 24380 19840 | 4’ | 17600 |14’
4 19840 17600 | 4’
5 17600
Pounds 40000 56700 73500 80000
Tons 20 28.35 36.75 40
Axles 2 3 4 5
Length 14’ 16’ 20’ 34
Emergency Vehicle Loads
- EV 2 - EV 3 -
9 = £ = £
| 58| % |8
2 &1 = [ &
1 24000 | 15’ | 24000 |15
2 33500 31000 | 4
3 31000
Pounds 57500 86000
Tons 28.75 43
Axles 2 3
Length 15’ 19’

Division of Maintenance

Load Rating Guidelines



Kentucky Permit Loads

Permit Rating Vehicles

Superload A254 Superload B375 Superload €547 Permit D Permit E Permit F Permit G Permit H
1 14000 18’ 15000 16’ 15000 16’ normal distribution 20000 14 15000 14 15000 16 20000 17.42 20000 17.5
2 20000 4.5’ 20000 4.5’ 20000 4.5’ normal distribution 20000 4.5 24000 4.5 24000 4.5 20000 4.5 20000 4.5
3 20000 4.25 20000 4.5’ 20000 4.5’ normal distribution 20000 4.5 24000 40 24000 40 20000 4.5 20000 4.5
4 20000 18’ 20000 14.25 20000 21.25' normal distribution 20000 40 20000 4.5 20000 4.5 20000 15.08 20000 7.083
5 20000 4.5’ 20000 5’ 35000 5.75 2-lane distribution 20000 4.5 20000 4.5 20000 4.5 24000 5 37100 4.917
6 20000 4.5’ 20000 5’ 35000 16’ 2-lane distribution 20000 4.5 20000 4.5 20000 24000 355 37100 4917
7 20000 39’ 20000 14 35000 5.75 2-lane distribution 20000 4.5 20000 20000 5 37100 41.67
8 20000 4.5’ 20000 5’ 35000 14 2-lane distribution 20000 20000 5 37100 4917
9 20000 4.5’ 20000 5’ 35000 5.75 2-lane distribution 20000 15.08 37100 4917
10 20000 14 20000 63’ 35000 50’ 2-lane distribution 24000 5 37100 4917
11 20000 4.5’ 20000 5’ 35000 5.75 2-lane distribution 24000 37100
12 20000 4.5 20000 5’ 35000 16’ 2-lane distribution
13 20000 20000 14 35000 5.75 2-lane distribution
14 20000 5 35000 14 2-lane distribution
15 20000 5 35000 5.75 2-lane distribution
16 20000 14 35000 13.5’ 2-lane distribution
17 20000 5 12000 19.5’ normal distribution
18 20000 5 20000 4.5’ normal distribution
19 20000 20000 normal distribution
Pounds 254000 375000 547000 160000 143000 123000 236000 339700
Tons 127 187.5 273.5 80 71.5 61.5 118 169.85
Axles 13 19 19 8 7 6 11 11
Length 124.75' 194.25' 228.25' 76.50' 72.00' 69.50' 112.08' 99.84'
KYTC Division of Maintenance Load Rating Guidelines



Attachment 15-1

Project Utility Summary

Project Design and Utility Summary

DES NO:

Project Description:
Utility Coordinator:
Oversight Agent:
Project Manager:

Contract NO:

Letting Date:

Ready for Contract Date:
Design Consultant:

Phone No:

Reporting Period:

Utility Coordinator

Designer (collaboration with Utility Coordinator as needed)

Utility Coordinator Project Team Collaboration
8 i Estimated Envir Impact Right-of-Way Impact Constructability Impact Project Schedule Impact Project Cost Impact
rawing . -~ . A - . . L . tility m . .
Material and | D¢ tion Of D Conflict With Start Start End Utility | tigation Level D 's Justification T D A d Utility Utility Relocati R¢ ded
Utility Name & Contact Person Conflict ID| or Sheet Utility Type @ en.'la an CESHAED e.s.lgn oniict vt a_ 2 n_ End Offset, ity Investigation Level esigners Justi |c?_|on ° Design Around Alternative e‘slgn roun Relocation W y “_y elocation . - . Design Utility Design Utility . Utility Design - . ecomme.n ©
Size Utility Station Offset Station Needed Impact The Utility o Estimated Cost* Relocation | Reimbursable Design Around Utility Relocation o . Design Around o Utility Relocation|  Resolution
No. description* Plan Cost Around Relocation | Around Relocation Relocation Around

*Design around alternative and estimated construction cost level of detail should match the current plan development stage and level of known information of the conflict (i.e. initial assessment estimated costs should be similar to an engineering assessment estimation; SUE QL-A provided for Utility - higher level

of known information, design alternative and estimate should be more refined.




ATTACHMENT 15-2
Utilities Work Plan Template

Date: Enter Date

Subject:
Utility Relocation Work Plan for: | Enter the Utility Name
Facility Type: Enter Facility Type- gas, water, etc.

Section 1: General Information

A. INDOT/LPA Project Information

1. |DES NO.: Enter the DES#
2. |Route Number: Enter the Route Number
3. |Location: Enter the Location Information
4. |Work Type: Enter the Project Work Type
5. |Letting Date: Enter the Letting Date
6. |Date Work Plan Needed Enter the Date Work Plan Required
7. |Target Date for Utility to be out of conflict with INDOT Project | Enter Target Date
Intermediate Phase Enter Target Date
Intermediate Phase Enter Target Date
B. Utility Designated Contact — Information
1. | Designated Contact Name: Enter Designated Contact Name
2. | Officetelephone: Enter Office Telephone
3. | Mobile telephone: Enter Mobile Telephone
4. | Email address: Enter Email Address
5. | Agency name Enter Agency/Utility Name
6. | Address: Enter Address
7. | City, State, Zip Code: Enter City, State, Zip
8. | Construction Emergency Contact:
Name: Enter Contact Name
Number: Enter Phone Number
C. Bysigning here, the Utility has determined to the best of their ability that they do not have facilities within
the project area:
Signature of Utility Representative Print Name Date

Note: Asignature by the utility representative at item “(C)” fulfills the requirement to complete the rest of this
form and affirms their contact information above is correct

1|Page Revised 05/13/2019



ATTACHMENT 15-2
Utilities Work Plan Template

D. INDOT/LPA Utility Coordinator Contact Information

1. | Utility Coordinator Name: | Enter Coordinator Name
2. | Office Telephone: Enter Office Telephone

3. | Mobile Telephone: Enter Mobile Telephone
4. | Email Address: Enter Email Address

5. | Agency Name: Enter Agency Name

6. | Address: Enter Address

7. | City, State, Zip Code Enter City, State, Zip Code

Section 2: A narrative description of existing facilities within the project limits and any facility relocation that will be
required. [IAC 13-3-3(c)]

A. Describe what types of existing active and inactive facilities are present.

B. Describe the location of existing active and inactive facilities.

C. Describe what will be done with existing active and inactive facilities.

D. Describe the details of the proposed new facilities.

E. Describe the proposed location of the new facilities.

F. Bysigning here, the Utility has determined to the best of their ability that they have facilities within the
project area and the facilities are not in conflict with the project based upon the plans received on <Enter
Date Received Plans>

Signature of Utility Representative Print Name Date

Note: Asignature by the utility representative at item “(F)” fulfills the requirement to complete the rest of this form
and affirms their contact information above is correct.

2|Page Revised 05/13/2019



ATTACHMENT 15-2
Utilities Work Plan Template

Section 3: A statement whether the facility relocation is or is not dependent on the acquisition of additional
property interests with a description of that work. [IAC 13-3-3(c) (2) (B)]

Section 4: A statement whether the utility is or is not willing to allow the INDOT contractor to do the required work
as part of the highway contract. [IAC 13-3-3(c) (3)]

Section 5: From the date the work plan is approved by both parties; please provide the Utility’s pre-construction
scheduling information. [IAC 13-3-3(c) (4), IAC 13-3-3(c) (5)]

A. | The expected lead time in calendar days to obtain required permits: Enter Total Days

B. | The expected lead time in calendar days to obtain materials: Enter Total Days

C. | The expected lead time in calendar days to schedule work crews: Enter Total Days

b. If the 'contractor is being selected by competitive bid what is the date of Enter Bid Date
selection?

E. | The expected lead time in calendar days to obtain new property interests: Enter Days

£ The earllgst datg v.vhen the utility could begin to implement the pre- Enter Date
construction activities of the work plan:
The total number of calendar days for pre-construction activities:

G. . ) . y P uet I Enter Total Days
(accounting for concurrent activities)

3|Page Revised 05/13/2019




ATTACHMENT 15-2
Utilities Work Plan Template

Section 6: The Utility Construction Scheduling Information. [IAC 13-3-3(c) (4), IAC 13-3-3(c) (5)]

A. Astatement whether the facility relocation is or is not dependent on work to be done by another utility
with a description of that work. [IAC 13-3-3(c)(2)(A)(i)]

1. Utility A, with a description of the required work.

2. Utility B, with a description of the required work.

3. Utility C, with a description of the required work.

B. Astatement whether the facility relocation is or is not dependent on work to be done by the department
or the department’s contractor with a description of that work. [IAC 13-3- 3(c)(2)(A)(ii)]

1. WorkitemA

2. WorkitemB

3. WorkitemC

C. How many calendar days after the events identified in Sec 6 A and B are completed can the utility begin
construction: Enter Total Days

D. The number of calendar days to complete the relocation work:Enter Total Relocation Days

4|Page Revised 05/13/2019



ATTACHMENT 15-2
Utilities Work Plan Template

Section 7: A drawing of sufficient detail with station, offset, elevations, and scale to show the proposed location of
the facility relocation, which takes precedence over the narrative description of the work, needs to be on INDOT
Construction drawings. [IAC 13-3-3(c) (6)]. Plans must be attached to this Work Plan Document.

Section 8: For each work plan the utility shall include a cost estimate for the facility relocation. For reimbursable
work the estimate will identify betterment and salvage which is not reimbursable. [IAC 13-3-3(d)]

Section 9: For work the utility is entitled to be compensated by the Department, the work plan shall include
documentation of property interests and compensable land rights. [IAC 13-3-3(d)]

Section 10: The implementation of this approved work plan is dependent upon the issuance of: (a notice to proceed
will be provided when items in Section 6 are accomplished)

Items Completed Not Applicable

Yes
An executed reimbursement agreement with INDOT/LPA: L]
L]

A relocation permit from INDOT/LPA: L]
(Note: Double-click on box in Yes or NA to mark it with an “X”)

Signature of Utility Representative Date

Utility Representative Name Printed

INDOT/LPA use only below this point INDOT/LPA use only below this point

5|Page Revised 05/13/2019



ATTACHMENT 15-2
Utilities Work Plan Template

INDOT/LPA use only below this point

The following sections are to be used by INDOT personnel to review the utility relocation work plan.

Section 11: The Department shall review the work plan to ensure that it: [IAC 13-3-3(e)]

INDOT/LPA use only below this point

Description Yes N/A Utility
Coordinator
Initials

(1.a) is compatible with department permit requirements L] L]

(1.b) is compatible with the project plans L] L]

(1.c) is compatible with the construction schedule L] L]

(1.d) is compatible with other utility relocation work plans L] L]

(2.a) has reasonable relocation scheme [] []

(2.b) has a reasonable cost for compensable work L] L]

(Note: Double-click on box under Yes or N/A to mark it with an “X”)

Utility Coordinator Signature Date

Utility Coordinator Name Printed

Section 12: Approved Work Plan. [IAC 13-3-3(f)]

| have reviewed the work plan and have been made aware of the schedule and budget.

Project Manager Signature (LPA Project — ERC Signature)

Project Manager Name Printed (LPA Project — ERC Name Printed)
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