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CHAPTER 107

Geotechnical Procedures
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CHAPTER EIGHTEEN

GEOTECHNICAL
| NFORMATION FOR DESIGN

Chapter Eighteen discusses the elements of geotechnical engineering which the designer will
typically be required to address during the design of a project. Chapter Eighteen does not address the
analyses and procedures conducted by a geotechnical consultant or the Office of Materials
Management’s Office of Geotechnical Services during its investigation. If questions arise, the
designer should review the geotechnical report or contact the geotechnical engineer for guidance.

18-1.0 GEOTECHNICAL REPORT

All project geotechnical considerations should be made in accordance with Figure 18-1A, Policy
for Geotechnical Investigation or Geotechnical Waiver.

If, after reviewing the Policy, the designer has determined that a geotechnical investigation is
warranted, he or she should provide the Production Management Division’s Office of Geotechnical
Services with the information shown below, so that the Office can develop a geotechnical report.

1. Project location;

2. anticipated pavement treatment (i.e., resurface, rubblize, etc.) from the Engineer’s Report or
mini-scope; and

3. locations where the pavement will be widened.

If there is a change in scope after the above information is provided to the Office, the designer must
immediately notify the Office.

The geotechnical report provides the data obtained during the geotechnical investigation. It also
summarizes the engineering analyses conducted and provides recommended treatments for the
various soils and conditions encountered on the project. The following sections discuss the
information that may be included in a geotechnical report.

18-1.01 General |nformation




The geotechnical report will include the following general information.

1. Project Description. The report will identify the location of the project (including the
beginning and ending stations), provide a project-identification description, and define the
scope of the proposed construction.

2. Field Investigations. The report will summarize the field and laboratory investigation
procedures used on the project. It will also include the date when the field investigations
were conducted.

3. Environmental Conditions. Environmental conditions that could have affected the results
(e.g., climatic conditions) will be included in the report.

4. Geological Information. The beginning of the report will include a general description of the
geology and soils encountered on the project. It should also provide a description of the
terrain including drainage patterns, ground water elevation, bedrock information, and other
specific conditions that may have value in the design of a bridge, culvert, or other structure.

18-1.02 Detailed Geotechnical Conditions and Recommendations

This portion of the geotechnical report should provide a discussion on specific problems or
conditions that may affect the design or construction of the project. The report will discuss the
following.

1. Features. The report will provide a detailed description of the conditions found on the
project, organized according to areas of similar soils and terrain features. It will identify the
types of soils found, their strengths, and their locations.

2. Recommendations. The report will provide recommendations concerning potential design
and construction problems for earthwork, pavement, bridges, retaining walls, culverts, sign
supports, or other structures. Where applicable, the report should provide the
recommendations as follows:

a. special embankment construction;
b. cut slopes in soil or rock;
C. how to treat unsuitable materials in subgrades (e.g., removal, replacement, special

treatment such as lime, cement, or flyash stabilization, etc.);

d. rock swell factors;



e. special drainage installations;

f. use of special channel lining materials;
g. landslide corrections;
h. wet soils;

I. embankment construction using recycled waste materials;

J. embankment over landfill;
K. foundations; or
l. dewatering.
3. Field Equipment. The report will list where field monitoring equipment or devices including

settlement plates, lateral stakes, settlement stakes, standpipe piezometers, or water
monitoring boreholes are required. The report will list the following:

purpose or objective of the equipment;

proposed locations;

approximate schedule for the frequency of readings; and
special construction controls.

o0 oo

The designer must note the location and quantities of the field monitoring equipment to be
installed. The equipment should be listed on the plans, in a tabular format, and in the
schedule of pay items. Such equipment is described in the INDOT Standard Specifications.

4. Boring Logs. Boring logs will be included in the appendix of the geotechnical report. These

will be based on field logs and laboratory test data. Boring logs are available inan electronic
format for an in-house-designed project.

18-1.03 Test Data and Engineering Analyses

The report will summarize the field and laboratory investigation procedures used in the
investigations. Results of the laboratory tests on various samples will be included in the appendix of
the geotechnical report in a tabular format. Each sample will be identified according to its sample
number, boring number, location, depth, and results from testing. Separate tabulations will be
included for classification test results, strength test results, or other special test results.



The work described in this report section will include a review and correlation of the various test
results for embankment stability, material placement, and other geotechnical engineering
considerations. Sketches, assumptions, calculations, etc., will be provided in the appendix of the
report. Some analyses that may be included are as follows:

settlement analysis;

sand drain analysis;

sliding block slope stability analysis;

rotational slope stability analysis;

bridge foundation analysis for each bridge foundation; or
retaining structure analysis.

I o

18-1.04 Geotechnical Profile

The geotechnical profile, if required, shows the geotechnical information on a set of plans. The
following is the applicable design and construction information that may be included in the
geotechnical profile.

1. Soil Test Data. Soil test data will be tabulated on separate sheets. This may include the
information as follows:

laboratory sample number;

field sample number;

boring number;

station;

offset;

depth of sample;

pH;

textural or grain size classification;
AASHTO classification;

test results obtained from mechanical analysis;
liquid limit;

plastic limit;

plasticity index;

maximum dry density;

optimum moisture content;

CBR;

loss on ignition; or

calcium and magnesium.
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2. Boring Locations. The boring locations will be plotted on the plan view. Elevation of
subsurface water during boring, at the completion of boring and 24 hours later, will be shown
on the profile sheets. The location and depth from which test samples were obtained will be
indicated and referenced to the Soil Test Data sheet.

3. Unsuitable Materials. The locations of unsuitable material will be shown on the plan and
profile views or in the cross-section sheets. This may include peat, unstable soil, wet soils,
etc.

4. Soundings. If soundings are made, these may be plotted on plan and profile or cross section

sheets. The limits of peat or unsuitable material to be removed, the proposed grade line, rock
line, etc., will be plotted on the sounding profile and cross section sheets.

18-1.05 Incorporation of Geotechnical Report I nto Contract Documents

The geotechnical engineer will review the final check prints and geotechnical evaluation report
summary, and transmit his or her findings to the designer. Figure 18-1B, Geotechnical Review of
Final Check Prints, should be used. An editable version of this document appears on the
Department’s website, at www.in.gov/dot/div/contracts/design/dmforms/.

After the designer addresses concerns identified in the geotechnical engineer’s review, a copy of the
geotechnical evaluation report summary should be included in the documents intended for
incorporation into the Contract Information Book. A report prepared by the Office of Geotechnical
Services, excluding boring logs, drawings, and test data, should be included in its entirety into the
Contract Information book, as the extent of the report’s text is only a few pages.

The designer should place a quality paper copy of the Department-prepared geotechnical report or a
geotechnical report summary into the contract-documents file as is done for the environmental
permits.

18-2.0 APPLICATIONS

There are numerous areas throughout Indiana where special subsurface treatments should be
considered. Figure 18-2A, Indiana Counties with Special Geotechnical Concerns, identifies the
counties where the designer may encounter coal mine subsidence, peat, sink holes (karst areas) and
slide conditions. The geotechnical report will most often identify special requirements, and it will
recommend possible solutions. The following provides basic information and guidance for treatment
of common geotechnical elements the designer may encounter.


http://www.in.gov/dot/div/contracts/design/dmforms/�

18-2.01 Coal-Mine Subsidence

Coal-mine subsidence occurs once the effects of roof collapse in an underground coal mine reaches
the surface or reaches structure foundations. Figure 18-2A identifies the counties where coal-mine
subsidence is a concern. Effects on the surface include sinkholes, sags, and troughs. This may result
in cracks, breaks, or settlement in buildings, roads, structures, and utilities, and may change surface
and subsurface drainage.

For a mine less than 150 ft deep, roof collapse is very likely to cause surface effects. A mine deeper
than 150 ft seldom shows sudden, dramatic, surface collapse such as sink holes, but generally causes
sags and troughs and can cause cracks and breaks in structures, etc.

The added weight of a new embankment or structure can cause collapse of a coal-mine roof that had
already been near the breaking point. Other factors such as drainage changes and earthquake
acceleration coefficients (in structure design) increase the probability of more collapse and
subsidence.

Subsidence prevention treatment for design of a bridge or structure on a deep foundation includes
drilled shafts, predrilling to a depth below the mined elevation to set pile tips, or injection of grout to
fill the voids to prevent collapse. Treatment for a roadway or embankment includes grout injection
to prevent subsidence and use of lightweight fill. Post-construction treatment includes wedge-and-
level patching to eliminate an abrupt dip. Sinkhole-type failures can be treated as a Karst sinkhole;
see Section 18-2.07. Monitoring for subsidence can be done with settlement stakes and plates.

18-2.02 Erosion Control

Erosion can occur from both surface-water flow and subsurface seepage and drainage. Soil
susceptibility to surface erosion is primarily a function of the water flow and the gradation and
plasticity of the soils. There are several methods to protect soils from surface flows. Each site must
be treated individually. The possible options include the following:

removing the erodible materials and replacing them with acceptable materials;
using slope encasement with cohesive soil,

using geotextile fabrics with riprap; see Section 18-2.08(05);

providing erosion mats;

planting vegetation;

reducing side slopes;

providing sediment basins;

constructing special drainage channels and ditches; or

providing closed drainage systems.
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Chapter Thirty-seven provides additional guidance on the design of temporary erosion control
methods during construction.

Erosion by subsurface flows may also be a problem if soil particles are transported by the water flow.
Protection against subsurface erosion is treated with spring boxes or with granular filter materials or
filter fabrics which have particles or perforations sized to satisfactorily pass the water flow without
permitting movement or loss of the soil particles.

18-2.03 Geotextiles or Geogrids

Geotextiles or geogrids have been proven to be an effective solution to solving many geotechnical
problems. They can be used as follows:

1. to stabilize weak and saturated subsoils under a pavement surface;

2. between pavement layers to reduce cracking and to provide a moisture barrier;

3. as a soil filter for subsurface drainage (e.g., underdrains along pavement, behind retaining
walls);

4. as part of an erosion control system (e.g., under riprap, as a sediment fence);

5. as part of a soil retaining wall;

6. as slope reinforcement;

7. as a separator layer; and

8. to minimize differential settlement.

The geotechnical report should identify the locations where geotextiles or geogrids should be used.
The designer should contact the Office of Geotechnical Services for specifications and guidelines on
the design and placement of geotextiles or geogrids.

18-2.04 L andfill Treatment

A landfill is a man-made feature which generally provides unsuitable material for the roadway
substructure. The geotechnical report should identify the location of landfills and any proposed
treatment. If cost effective, the most desirable option will be to excavate the landfill and replace it
with acceptable backfill. However, other options may be more feasible, including surcharging, using



lightweight fills, using geotextiles, or providing ground modifications (e.g., dynamic compaction,
stone columns).

18-2.05 Landsdlide

The term landslide is used to denote the movement of a mass of rock, debris, or soil down a slope.
The type of landslide can be further defined by characteristics such as the materials in the slide,
speed of the landslide, or the type of movement. Figure 18-2A, Indiana Counties with Special
Geotechnical Concerns, identifies the counties where landslides may be a problem. The geotechnical
report will identify the sites where landslides may be a concern.

A landslide may occur under man-made conditions (e.g., adverse grading, adjacent construction,
vibration from nearby vehicles) or natural conditions (e.g., erosion, earthquakes, precipitation and
runoff). Because of the nature of soils and the geologic environment in which they are found will
vary from site to site, acceptable mitigation procedures will be determined for each site. The
designer should review the geotechnical report to determine the appropriate measures to mitigate the
landslide potential.

18-2.06 Peat Treatment

Peat soils are those soils with a high organic content. Where the organic content is approximately
10% by weight, it typically poses a stability problem and will require special consideration. Two
common solutions for treating peat soil are to completely remove and replace the peat soil with
acceptable foundation materials, or to use lightweight materials to reduce settlement. Peat
excavation consists of the necessary excavation and satisfactory disposal of peat, muck, marl, or any
other similar unsuitable material in a peat deposit together with any overlaying material which is not
used in embankment construction.

Where the ground water table is below the bottom of the peat deposit, normal excavation and
embankment criteria as stated in the INDOT Standar d Specificationswill typically apply. Where the
peat deposit is deep or the peat deposit is all or partially below the ground water table, special
treatments as discussed in the geotechnical report and INDOT Sandard Specifications will be
required. The limits of peat removal for these sections will usually be established by the 1:1 slope as
shown in Figure 18-2B, Peat Excavation, Backfill, and Disposal.

When showing peat treatment on the plans, the designer should consider the following.

1. Typical Section. Indicate the removal limits as shown in Figure 18-2B.




2. Plan and Profile Sheets. Show the profile for any peat deposit within the construction limits
on the profile sheet. Show this profile with a short dashed line and label it as “Peat Profile
on Center Line” or “Peat Profile ___ ft Lt. or Rt. of Center Line” as appropriate.

3. Cross Sections. Use solid lines to show the peat excavation limits and peat backfill (B
borrow) limits on the applicable cross sections. Mark the first peat section in any series as
such to define these limits. Include the end areas and volumes for peat removal on the cross
sections.

4. Approval. Submit all peat disposal plans to the Office of Geotechnical Services for approval.

18-2.07 Sink Hole

18-2.07(01) General

A sink hole is caused by subsurface voids, which may continue to enlarge, in rocks (primarily
limestone) that are subject to dissolution by the passage of moving groundwater. Figure 18-2A,
Counties with Special Geotechnical Concerns, illustrates the counties where sink holes may be a
concern. Sink holes should be anticipated in a carbonated rock terrain. Known sink-hole locations
will be shown in the geotechnical report and environmental documents. During a field review, a sink
hole can be identified as a roughly circular, closed depression at the ground surface. Another
identifying feature is water is flowing into a depression with no outlet. Inspection of topographic
mapping and aerial photographs will also assist in the confirmation of a sink hole.

The treatment for a sink hole will vary based on the location, size of the sink hole, and
environmental considerations. A sink hole will typically be capped or installed with a chimney. A
capped sink hole is filled with material (e.g., rocks, concrete, gravel) and sealed so that additional
surface water cannot flow into the hole. See Figure 18-2C, Typical Sink Hole Cap. The chimney
treatment encourages surface water to continue to flow into the hole. However, any surface water
flowing into the sink hole must be filtered. The Office of Environmental Services should be
consulted regarding the filter design and detention requirements. See Figure 18-2D, Typical Sink
Hole Cap with Chimney.

18-2.07(02) Exploratory Excavation

Exploratory excavation consists of the excavation of overlying soil and rock layers to determine
subsurface conditions (e.g., the existence of a sink hole or cavity) and to determine the exact
location, extent and size of the sink hole or cavity. In determining the quantities that should be
shown in the plans for exploratory excavation, the designer should discuss the proposed treatment
with the district construction engineer during the field check.



18-2.08 Slopes

18-2.08(01) Slope Stability

An earth slope of 2:1 or flatter will not require additional special considerations relative to stability.
However, under restricted conditions a steeper slope may be required. Where a steeper embankment
slope is proposed, riprap or other special material may be required to protect the slope from erosion
and slippage. Figure 18-2E, Embankment Treatment, provides guidelines for determining the
thickness of this material based on the embankment height. Before specifying a steep slope, the
designer should review the geotechnical report or contact the Geotechnical Operations Team for
additional guidance. Depending on the rock type, a rock cut may have faces which are nearly
vertical. These are illustrated in Figure 18-2F, Typical Rock Cut Benching (< 10 ft); Figure 18-2G,
Typical Rock Cut Benching (> 10 ft); and Figure 18-2H, Typical Soft/Weathered (Rippable) Rock
Cut Benching.

18-2.08(02) TransverselInterceptor Drain

A transverse interceptor drain is typically used to collect subsurface water on an embankment where
the roadway passes from a cut section to a fill section. A transverse interceptor drain is used to
reduce the potential for slope slippage on the embankment. The geotechnical report should indicate
where transverse interceptor drains are required. See Figure 18-2 I, Typical Transverse Interceptor
Drainage.

18-2.08(03) Benching

Benching is used on an embankment to stabilize proposed fill on the existing slopes by excavating
the existing material on the side slopes to eliminate a plane of weakness or to provide a greater mass
of stable material at the toe of slope. Benching should be considered if the existing slope is 4:1 or
steeper. The INDOT Sandard Specifications provide the criteria for where benching should be
provided on an embankment. See Figure 18-2J, Typical Benching Methods, for embankment
benching.

Benching in a cut section is provided only in a rock cut to provide a debris-collection area for a rock
slide. Figure 18-2G, Typical Rock Cut Benching (> 10 ft), and Figure 18-2H, Typical
Soft/Weathered (Rippable) Rock Cut Benching, illustrate the benching procedure for a rock cut.
Where soft or weathered rock is encountered, the material is often rippable (machine workable) and
does not require drilling or the use of explosives as is necessary for removing hard-rock material.



18-2.08(04) Fill on Unsuitable Foundation

Where a fill will be placed on soft, wet, or other unsuitable material (e.g., peat), these materials
should be removed and replaced with acceptable backfill, if economically feasible. Section 18-2.06
discusses the treatment for peat or other similar materials. If it is not economically feasible to
remove the unsuitable materials, the use of geotextile fabrics, lightweight fill, or other method may
be required. These should be addressed in the geotechnical report. If not, the designer should
contact the Geotechnical Operations Team for information.

18-2.08(05) Placement of Geotextile Under Riprap on Slope

Riprap is often placed on an embankment side slope to prevent future erosion problems or to correct
existing erosion problems. One of the most cost-effective methods for stabilizing a shallow
embankment failure is to remove the failed material and replace it with riprap. The embankment
should be lined with a geotextile fabric before the riprap is placed. This includes such areas as
follows:

soil slope steeper than 2:1 (below the riprap);

there are erodible soils at the interface of the riprap and existing embankment;
there is surface runoff flowing through the riprap; or

there is flow of subsurface water out of the embankment into the riprap.

Ao ndhe

Where riprap and geotextile fabric are required and where the slope is steeper than 2:1, benching
should also be used to anchor the new fill material (riprap). Without benching, the new fill material
may slide down the slope at the interface due to a decrease in shear strength of the soil and the
infiltration of water. At least one bench be provided at mid-height of the slope for an embankment
height of 10 ft or less. Provide an additional bench for each additional 10 ft of embankment height.
Additional benches may be required depending on the size of the benches, steepness of the slope, or
thickness of the riprap. The height and width of the bench will vary according to the steepness of the
slope. The height will be in the range of 2 ft to 5 ft.

Where riprap is placed on an existing slope, providing a geotextile fabric under the riprap will

facilitate drainage through the riprap without the loss of soil particles at the soil surface due to
erosion. The geotextile fabric should be placed as shown on the INDOT Standard Drawings.

18-2.09 Special Soil Treatment

Special treatment of the subgrade may be required to prepare the soil for construction. The top 24 in.
of subgrade below the pavement structure must be compacted to at least 100% of standard proctor.



This may involve adding lime, cement, kiln dust, or fly ash to the subgrade; constructing drains; or
replacing the unsuitable material with special borrow or aggregate. The designer should review the
INDOT Standard Specifications for additional criteria. The Office of Pavement Engineering will
make the final determination based on the results of the geotechnical investigations.

18-2.10 Structure

In order for the Office of Geotechnical Services to make suitable recommendations for a structure, it
is essential that the designer provide as much information as practical (e.qg., structure configuration,
loads). If the designer anticipates the need for a working-stress capacity of more than 70 tons per
pile, the designer should advise the Office of Materials Management at the preliminary field check.
This working-stress capacity should be noted in the field check minutes. The planning and design of
a structure (e.g., bridge, retaining wall, sign support, culvert) requires a determination of the strength
of the proposed foundation material. For light to moderate loads, dense soils, rock, stiff clay, etc.,
may be adequate for a shallow foundation. Where there are clearly unsuitable materials or other
considerations (e.g., scour potential), the designer may be required to design a deep foundation (e.g.,
piles) or remove the unsuitable material and replace it with acceptable backfill. The designer should
review the geotechnical report to ensure that appropriate materials at the site are available for the
proposed foundation design. Section 59-2.0 discusses the types of bridge foundations used and the
criteria which influence the selection of a foundation type. Chapter Sixty-six discusses criteria for
foundation design for a bridge structure.



Indiana Department of Transportation
Office of Geotechnical Engineering

Policy for Geotechnical Investigation or Geotechnical Waiver

Purpose: To establish a uniform policy regarding the need for a geotechnical investigation or a
geotechnical waiver on a State or Local Public Agency (LPA) project utilizing Federal-Aid
Funds.

Policy: Each project requires a geotechnical investigation with the exceptions noted below. The
Office of Geotechnical Engineering or a Department-approved geotechnical consultant will
conduct all geotechnical investigations. The Office of Geotechnical Engineering must approve a
consultant report before the report is used in the design.

Exceptions: A project satisfying the following conditions may qualify for a geotechnical
waiver. However, subgrade recommendations may still be required.

1. Preventative-Maintenance Type Project.
a. Chip Seal, Crack Sealing, Microsurface, Single Lay HMA Mill and Overlay, or
Functional HMA Overlay.
b. PCCP Joint Sealing, Retrofit Joint Transfer, etc.

2. Rehabilitation-Type Project: Shoulder widening up to 2 ft on existing pavement with less
than 2 ft of cut or fill.

3. Bridge maintenance or repair that does not include foundation work.
4, Pipe structure smaller than 36 in. diameter or pipe extension of shorter than 5 ft length.

However, if the project is in an area that contains known isolated problematic soils such as peat,
marl, etc., or if the project includes fills of greater than 2 ft, a geotechnical waiver will not be
granted.

Waiver Request: The project manager or the LPA design consultant must submit a request for
approval with the supporting data to the Office of Geotechnical Engineering, no later than the
preliminary field check.

The waiver request will include the following:

1. Project Scoping Report;
2. plans and cross sections — one set; and
3. six to ten existing-pavement photographs.



No Geotechnical Investigation or Waiver is Required: The following types of projects will
not require a geotechnical investigation or geotechnical waiver.

Bridge Painting;

Pavement Marking;

Landscaping/Enhancement;

Traffic Signals;

Guardrails;

Small Signs;

Wedge and Level;

Mowing;

Lighting Maintenance; or

other project with no earthwork, foundations, or retaining walls.

© oo N OAELDNE

-
©

Approval: The Manager of the Office of Geotechnical Engineering will either approve or deny
the geotechnical waiver in writing to the project manager within 5 days.

POLICY FOR GEOTECHNICAL INVESTIGATION
OR GEOTECHNICAL WAIVER

Figure 18-1A



GEOTECHNICAL REVIEW OF FINAL CHECK PRINTS

Route:

Des:

Bridge File:

Over:

Project No.:

Date of Geotechnical Report:

Date of Addenda to Geotechnical Report:

I have reviewed the Final Check Prints and the geotechnical summary for the project described
above.

[ ] The Final Check Prints and the special provisions are consistent with the Geotechnical
Report and its addenda. No changes are required.

[ ] The Final Check Prints and the special provisions are not consistent with the Geotechnical
Report and its addenda. The following must be addressed.
[ ] The geotechnical summary as submitted by the designer is satisfactory to include in the

Contract Information book.

[ ] The geotechnical summary as submitted by the designer is not satisfactory. The following
must be addressed.

Signature of Geotechnical Engineer

INDOT entity or consultant

date
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CHAPTER SEVENTEEN

Quantity Estimating

In addition to preparing clear and concise plans, as described in Chapter Fourteen, the designer
should compile an accurate summary of the project quantities. This information leads directly to
the project cost estimate, which combines the computed quantities of work and the estimated unit
prices. An accurate summary of quantities is critical to prospective contractors interested in
submitting a bid on the project. In addition to the INDOT Standard Drawings and the INDOT
Standard Specifications, Chapter Seventeen provides additional guidelines on calculating
quantities for a highway, bridge, or traffic project.

17-1.0 GENERAL

17-1.01 Guidelines for Preparing Quantity Computations

When preparing quantity computations, the designer should consider the following guidelines.

1. Specifications. Cross check all items against the INDOT Standard Specifications to
ensure that the appropriate pay items, methods of measurement, and bases of payment are
used. If an item is not described in the Standard Specifications or recurring special
provisions, a unique special provision must be included in the contract documents to
cover the item. Chapter Nineteen discusses how to prepare special provisions.

2. Pay Item Code Number. Every pay item has a unique number assigned to it for data

processing. This code number is located in the computer programs CES and Estimator.
Section 20-2.01 describes these programs. Only the official pay item name and
description should be used in the contract documents, special provisions, or summary of
quantities.

3. Rounding. The quantity of any item should check exactly with the figure on the
computation sheets. Indicate any rounding of the raw estimated figures on the
computation sheets. Unless stated otherwise, rounding of the calculations should not be
done until the value is incorporated into the Quantity Summary Tables.

4. Significant Digits. When calculating quantities, consider the implied correspondence

between the accuracy of the data and the given number of digits.



5. Cost Estimate. Only use the total values from the Quantity Summary Tables to develop
the cost estimate. Show all items described in the plans that will be included in the cost
estimate. The designer will be responsible for inserting these values into either CES or
Estimator.

17-1.02 Computation Records

Quantity-computation sheets may be generated by computer or by hand. Combine all
computation sheets and bind them with a cover sheet. The preparer will sign or initial and date
each sheet. The checker will also be required to sign or initial and date each sheet.

Check all values obtained through computations or use of standardized tables. For those pay
items where agreements may be reached to make payment on the basis of plan quantities, an
independent check should be performed and noted. The resolution of any differences between
original and check computations should be identified. Where computations are performed by
computer, an independent check is not required. However, check the input and review the
computation output sheet for mistakes. Also, sign and date the computer output similarly to
hand computation sheets.

Retain the quantity computations within the project file.
The contractor may request copies of the quantity calculations subsequent to the letting.

Requests prior to the letting from contractors should be directed through the Legal Services
Division.

17-1.03 Units of Measurement

Quantities for all contract pay items should be estimated using the measurement units shown in
the INDOT Standard Specifications or the special provisions. The values determined from the
computations should be rounded as described below and shown in the quantities-summary tables
and elsewhere in the plans as required.

Rounding of values should be as follows.

1. Small Quantity. For a quantity of 10 or less, round to the nearer whole unit (i.e., 3.2 to 3,
5.5t0 6, or 9.8 to 10).

2. Large Quantity. For a quantity greater than 10, round up to the next whole unit (i.e., 27.8
to 28, or 146.2 to 147).




3. Linearly-Measured Work. Round each linear-measure quantity up to the next whole foot.

4, Earthwork. For an individual cross-section area, round to the nearer 0.1 ft>. For an
individual end-area volume, round to the nearer 1 yd®. For a total pay quantity, round up
to the next multiple of 5 yd’.

5. Structural Concrete. Round each structural-concrete quantity to the nearest 0.1 yd®. This

includes each individual pour or structure portion and the total quantity for each concrete
class shown in bills of materials and the Bridge Summary sheet.

The values shown in the Estimate of Quantities and Cost Estimate developed by the designer
should reflect this rounding procedure. The Engineer’s Estimate and Schedule of Pay Items
developed by the Contract Administration Division’s Estimating Office will also reflect this
procedure.

17-1.04 Non-Defined Work

17-1.04(01) Lump-Sum Pay Unit

Only use a lump-sum pay unit where the scope of work for the item is clearly defined, and the
amount of work has a minimal chance of changing during construction. The INDOT Standard
Specifications defines which quantities may be estimated as lump sum. Where practical, list the
quantities for the separate work that will be included within the lump-sum item. The list should
note that the separate quantities are for estimating purposes only. Where there is a significant
chance of quantity changes, the work must be by the unit and not lump sum.

17-1.04(02) Item Included in Other Work

No work should be shown as incidental to another pay item or the contract. If any work will be
included as part of another item, it must be addressed by the specifications or with a special
provision. The designer should only include an item of work in another pay item where the
scope of work for both is clearly defined and the probability of the quantity of either item
changing is minimal. Minimize the amount of work to be included in other pay items. It is
impossible for bidders, or the Department, to prepare an estimate for a project which contains
incidental items for which quantities or the scope of work is indeterminable.

17-1.05 Proprietary Material




To ensure competitive bidding, the designer should restrict the use of proprietary materials on a
project. A proprietary material is defined through specifications that are so specific that only one
product will satisfy the requirements, or that the name of the product is actually specified.
However, if a situation occurs where the use of a proprietary material will enhance safety,
control costs, or will otherwise improve the project design, the use of a proprietary material may
be justifiable. Where this is applicable, the designer should consider the following.

1. Justification. The designer must prepare public-interest finding for the use of a
proprietary material not later than the Stage 3 submittal. This should include a
description of the circumstance being addressed by the proprietary material, alternative
solutions considered, and the reasoning why the proprietary material was chosen. Figure
17-1A, the form that should be used to request approval for the proprietary material, has
been revised to be identified as the Proprietary-Material-Use Public-Interest Finding. It
now also provides instructions regarding the required specific information. An editable
version of this form may also be found on the Department’s website at
www.in.gov/dot/div/contracts/design/dmforms/.

2. Existing Facility. A proprietary material may be justified where it is essential for
synchronization with an existing highway facility, for which there is no equally suitable
alternative.

3. Experimental. A proprietary material may be justified for research purposes or for a

distinctive type of roadway. A justification for an experimental or research item must
include a work plan detailing the evaluation to be conducted. Each project on the State
highway system must follow the procedures described in the INDOT Guidelines for
Initiating and Reporting Experimental Features Studies.

4. Approval. Submit the justification to the Production Management Division director for
approval. This may occur anytime between Design Approval and Final Plans submittal.
Use of a proprietary material on a non-exempt NHS project will require FHWA approval.
This will occur when the PS&E is submitted for the letting.

5. Approved Proprietary Material. A list of approved proprietary materials which have been

found to be in the public interest for use may be found on the Department’s website, at

www.in.gov/indot/div/M&T/appmat/appmat.htm. Figure 17-1B lists approved
proprietary materials which do not appear on the website’s list. No justification is
required if such a material is specified for use.

17-2.0 EARTHWORK QUANTITIES


http://www.in.gov/dot/div/contracts/design/dmforms/
http://www.in.gov/indot/div/M&T/appmat/appmat.htm

17-2.01 Computerized Computations

Earthwork computations can be determined using a computer and special design software
packages. Earthwork quantities for a small project, approach, S-line, side road, ditch, or
additional-grading feature may require manual calculations (see Section 17-2.02). For computer
calculation of mainline earthwork quantities, the information required is as follows:

1. cross section showing existing and proposed ground surfaces;
2. shrinkage and swell factors; and
3. identification of sections not to be included (e.g., bridge section).

The computer can generate a computation of end areas and volumes for each cross section.
Show the actual computed end areas and volumes on the plans cross sections.

17-2.02 Manual Computations

For a small project, or to calculate special features on a larger project (e.g., approach, ditch), it
may be necessary to calculate the earthwork quantities manually. The following procedures

apply.

l. Computation Sheet. See Figure 17-2A, Computation Sheet, for that used by the

Department. This form can be used for documenting cross-sectional areas and volumes
between cross sections. An editable version of this form may also be found on the
Department’s website at www.in.gov/dot/div/contracts/design/dmforms/.

2. End Areas. The end areas used to compute the quantities are defined by the ground lines
and typical-section template. See Figure 17-2B, End Area Template. After the cross
sections have been plotted, determine the areas of cut and fill for each cross section using
a planimeter. Include the waste of unsuitable soils, undercut, rock excavation, trench
excavation, or special excavation or embankment on the section. Record the cut and fill
areas for each cross section on the computation sheet.

3. Sum of End Areas. The Sum of End Areas columns are the sum of adjacent cross-section

areas for the Cut and Fill columns. The line in the figure is offset between the two end
areas. This line indicates that two areas are to be added together.

4. Length. Record the distance between stations in this column.


http://www.in.gov/dot/div/contracts/design/dmforms/

V= (%} (D) (Equation 17-2.1)

5. Volume Computation. Volumes for excavation (cut) and embankment (fill) are
determined using the average-end-area formula,

Where: Y = volume, yd®
A;+A, = sum of cut or fill end areas of adjacent sections from the
Sum of End Avreas, yd?
D = distance between sections, ft

These values are recorded in the appropriate Volume of Cut and Volume of Fill columns
on the computation sheet.

17-2.03 Shrinkage and Swell Factors

Fill gquantities calculated manually or by a computer must be adjusted by the appropriate
shrinkage factor to account for the compaction of material, loss from hauling, subsidence of the
existing ground caused by the overburden, erosion, and clearing operation. The factors used in
the calculations will depend on the soil type, quantity to be moved, and engineering judgment.
Sand and gravel have smaller shrinkage factors than clay or silt. For rock excavation, it may be
necessary to apply an expansion or swell factor. Figure 17-2C, Shrinkage and Swell Factors,
provides factors that may be used for preliminary design purposes. A more definitive value may
be available from other sources (e.g., the Geotechnical Report).

Only use one shrinkage factor for the entire project or for each individual balance within the
project. The district office may provide guidance in choosing the applicable factor(s) to be used
in the calculations. The designer may need to adjust the shrinkage factor to account for smaller
quantities.

17-2.04 Balancing

For a large project, it is desirable to approximately balance the earthwork (cut and adjusted fill)
for the project. An unbalanced project will require the contractor to haul extra material (borrow)
or remove the excess (excavation) from the project site, which will typically increase
construction costs. Balancing within the project limits can be accomplished by revising the
profile grade line, revising cut and fill slopes, revising ditch profiles, etc. To determine if
balancing is appropriate, the designer should consider the following.



1. Rural New Construction or Reconstruction. It is desirable to make a reasonable effort to

balance the earthwork quantities.

2. Rural 3R Project. The need for balancing will be determined for each project as required.
3. Other Project. For an urban-area, interchange, or partial 3R project it is impractical to

provide a balanced grading design. Therefore, it will not be necessary to balance the
earthwork.

For a long project, the designer should provide several intermediate balance points. The length

of each balance section should not exceed 2000 ft unless an interchange, rest area, or area of
deep cut or fill are included. A bridge is not included within the balance limits.

17-2.05 Earthwork Tabulation

To allow the contractor to determine the amount of excavation, borrow, etc., required the
designer should include an earthwork balance table in the plans. For a long roadway project,
provide a separate table for each balance section. Quantities for benching should be included in
the earthwork balance. This table should be included on a Road Plan and Profile sheet, typically
in the profile half of the sheet. Figure 17-2D, Earthwork Balance Table (Road Project),
illustrates the typical format that should be used. For a bridge project, one earthwork tabulation
table will be required for the entire project. Show this table on the Layout sheet. Figure 17-2E,
Earthwork Tabulation (Bridge Project) illustrates the typical format that should be used.

17-2.06 Linear Grading

The use of the linear grading pay item is generally limited to a project with a minimal amount of
earthwork. This will only include the applications as follows.

1. Preventative Maintenance, Functional, or Structural Pavement Treatment. Linear grading

consists of earth wedging at the outside edge of each shoulder where the pavement is to
receive one of these treatments. If this type of earthwork is significant enough to require
benching, linear grading should not be considered.

2. Guardrail. Linear grading consists of earth wedging behind guardrail to obtain the
required earth backup for the posts. If this type of earthwork is significant enough to
require benching, linear grading should not be considered.



3. Median. Linear grading consists of earth filling a median required for paving shoulders
and placement of a concrete median barrier where travel lanes are not being added.

All other earthwork should be paid for as common excavation and borrow.

Where linear grading is being considered, the measurement for payment will be based on the
length of roadway per linear foot measured along the centerline actually constructed to the lines
and grades shown in the typical cross section. Measurement will be made once per centerline
per area. Typical cross sections should be separated.

The pay-quantity limits should be measured along the roadway centerline, with deductions for
bridges, etc. For example, a divided-roadway project length is 25,000 ft, and includes two
bridges with a combined length of 600 ft. Linear grading is to be done in the median and beyond
the outside shoulders. The linear-grading pay length is 24,400 ft. The plans should indicate
which work is to be included in the linear-grading pay item, both by typical section and in
estimated quantities per area of linear grading, i.e., cubic yards of common excavation.

The pay unit for linear grading is linear-foot.

17-2.07 B Borrow

Where B borrow is specified, it should be considered as a separate pay item. All locations where
B. borrow is to be placed should be shown on the plans. When estimating the quantity of B
borrow, the designer should consider the following.

1. Mechanically Stabilized Earth Retaining Wall. . B borrow is placed outside of the limits
of structure backfill (e.g., beyond the reinforcing straps). Section 17-4.05 provides
additional information for determining backfill material quantities for a retaining wall.

2. Unsuitable Materials. B borrow is used to replace unsuitable materials (e.g., peat) within
the roadway structure. Section 18-2.06 provides guidance for determining the locations
for the placement of B borrow with peat excavation.

3. Culvert Replacement. Where a culvert is to be removed for an existing roadway, replace
the culvert excavation material with B borrow.

17-2.08 Structure Backfill

17-2.08(01) Structure-Backfill Types



Structure backfill has been subdivided into types. Each type should be specified as described
below.

1. Type 1. This type should be specified for a location as follows:

a. longitudinal or transverse structure placed under, or within 5 ft of, the back of
paved shoulder or back of sidewalk of a new facility, or

b. such a structure for an existing facility where all existing pavement is to be
replaced.

2. Type 2. This type should be specified for a location as follows:
a. longitudinal or transverse structure placed under, or within 5 ft of, the back of
paved shoulder or back of sidewalk where undisturbed existing pavement is to

remain; or

b. precast-concrete three-sided or four-sided structure with height of cover of 2 ft or
greater.

3. Type 3. This type should be specified for use behind a mechanically-stabilized-earth
retaining wall.

4. Type 4. This type should be specified for a location as follows:
a. trench where a utility line is present; or
b. behind a reinforced-concrete slab-bridge end bent.

5. Type 5. This type should be specified for a location as follows:

a. precast-concrete three-sided or four-sided structure with height of cover of less
than 2 ft;

b. filling voids in an underground facility;

c. filling in an abandoned pipe or structure; or

d. other application that does not require excavation.



17-2.08(02) Information to be Shown on Plans

Structure backfill is a separate pay item. The pay-item name should include the type. The pay
unit is square yard. In estimating the quantity of structure backfill, the following should be
considered.

1. Drainage Structure. Section 17-3.0 discusses the procedure for estimating structure-
backfill quantities for a drainage structure.

2. Abutment. The quantity of structure backfill should be determined and shown similarly
to that for a concrete retaining wall, i.e., 1:1 backslope to a point 1.5 ft outside the neat
lines of the abutment footing. See Section 17-5.05(01).

3. Retaining Wall. The quantity of structure backfill should be determined and shown on

the cross sections at each retaining-wall location. Section 17-5.05(02) provides
additional information regarding retaining-wall structure backfill.

17-2.09 Flowable Backfill

Flowable backfill is a separate pay item. It is required for backfilling behind the end bents of a
reinforced-concrete slab bridge, or behind the wingwalls of a precast-concrete three- or four-
sided structure. It is also required for backfilling a new cross-culvert placed under an existing
roadway.

Flowable backfill for use other than as structure backfill should be specified as either removable
flowable or non-removable flowable backfill. R should be entered in Structure Data sheet’s
Flowable Backfill column if the material is removable. N should be entered in the column if the
material is non-removable.

17-3.0 DETERMINING PIPE-BACKFILL QUANTITIES

The determination of pipe-backfill quantities is based on the pipe shape, pipe-interior
designation, backfill method, and backfill material.

For additional guidance on determining pipe-backfill quantities, see the INDOT Standard
Specifications or the INDOT Standard Drawings, or contact the Production Management
Division’s Design Resources Team.



17-3.01 Background Information

17-3.01(01) Pipe Shape

The pipe shape is either circular or deformed.

17-3.01(02) Pipe-Interior Designation

The interior of a pipe is either smooth or corrugated. For most pipe structures and pipe types, the
contractor will have a choice of pipe materials, of either interior designation. For the purpose of
determining backfill quantities, a corrugated interior should be assumed.

17-3.01(03) Backfill Method

The standard backfill methods are described below, and also shown on the INDOT Standard
Drawings.

1. Method 1. This method should be used for a structure to be placed under a new- or
replacement-roadway mainline or public road approach, for a structure to be placed under
a median embankment, or for a new structure to be placed under an existing roadway
mainline or public road approach.

2. Method 2. This method should be used for a structure to be placed under a drive in new
or replacement work, or under an existing drive.

3. Method 3. This method should be used for a structure to be placed under a new- or
replacement-roadway’s median trench.

17-3.01(04) Backfill Material

Unless instructed otherwise, structure backfill is required for each culvert or storm-drain
structure, except a field-entrance culvert which is to be backfilled with suitable excavated
material.

The contractor may substitute coarse aggregate as an option for structure backfill for backfilling
a concrete culvert, pipe, structural plate pipe, pipe-arch, or arch. However, the backfill material
should always be identified as structure backfill. If coarse aggregate is used, the ends and top of



the trench are to be capped with geotextile as shown on the INDOT Standard Drawings. The
geotextile is not a separate pay item.

A specific backfill type should be specified only if, for example, a pipe is to be placed in the
vicinity of utilities. Then, flowable backfill should be specified. If structure backfill or flowable
backfill are both acceptable alternates, the material should be identified and quantified as
structure backfill.

See the INDOT Standard Drawings to determine the appropriate backfill materials for the
structure based on the backfill method required.

17-3.02 Hand-Calculation of Backfill Quantities

Figure 17-3A identifies the values described below which are required for determining backfill
quantities.

17-3.02(01) Circular Pipe, Earth Foundation
C = corrugations thickness = 0.5 in.

B —H, - Inside Dia. + 2C,
12

T. = trench cover depth over pipe
V.=1ftforB.<15ft or1.5ftforB.,>15ft

For backfill method 1 or 2, L, = 2(5) + Pvmt. Width+ 2[2(T_ + H_)],
where T; = V. The pavement width is that of the travel lanes plus shoulders.

For backfill method 3, or method 1 in a median embankmemt,
L, = Median Width—2[2(T, + H_)]-2(5). The median width excludes the shoulder
widths.

W =0.3B; or 0.75 ft, whichever is greater

Wy =2W + B,



2H

K=2W +B, +—°
12
For backfill method 3, K, =2W + B, + Z(H;;Vc)
W, =K+ 2T,
12

All methods, backfill quantity, Bgc, per linear foot from trench bottom to pipe crown:

[0.5H, W, +K)]- A
27

BBC =

Method 1 or 2 backfill quantity, Bcr, per linear foot from pipe crown to top of trench:

T.(K+W,)
P =

Method 3 backfill quantity, Bcy, per linear foot from pipe crown to top of V. dimension:

V(K +K,)
P T
Method 3 backfill quantity, Byr, per linear foot from top of V. dimension to top of trench:

(Tc _Vc )(KE +Wt )
54

Byr =

Method 1 backfill per linear foot = Bgc + Bcr.
Method 1 total backfill quantity = Lg(Bgc + Bcr).

For backfill method 2, Bgc and Bcr each represent different materials, so the quantities
should not be added. The total quantity for method 2’s Bgc material is (Lg)(Bsc). The
total quantity for method 2’s Bcr material is (Lg)(Bcr).

For backfill method 3, Bgc and Bcy are the same material, so the total method 3 quantity
of this material is Lg(Bgct+ Bcv). Byr represents a different material, so it should not be
added to Bgct Bey. The total quantity for method 3’s Byt material is (Lg)(Byr).



17-3.02(02) Circular Pipe, Rock Foundation

The total backfill quantity is that required for an earth foundation plus the foundation backfill
required below the pipe. The additional volume is determined as follows:

A =8in. or 2/3 ft. The entry in the formula below for Wg must be made in feet.

Backfill quantity, Bg, per linear foot of foundation area:

B[: — A{Wb ;WFJ

Total foundation-backfill quantity = (Lg)(Bg)

17-3.02(03) Deformed Pipe, Earth Foundation

C; = corrugations thickness = 0.5 in.

B - Span + 2C,
¢ 12

H - Rise + 2C,
¢ 12

For backfill method 1 or 2, L, = 2(5) + Pvmt. Width + 2[2(T, + H_ )],
where T; = V.. The pavement width is that of the travel lanes plus shoulders.

For backfill method 3, or method 1 in a median embankment,
L, = Median Width —2[2(T, + H_)]-2(5). The median width excludes the shoulder

widths.

(Pipe Opening)(C, J(P)
A= 12

W =0.3B; or 0.75 ft, whichever is greater

W, = 2W + B,



2H
12

C

K=2W+B, +

All methods, backfill quantity, Bgc, per linear foot from trench bottom to pipe crown:

[0.5H, (W, + K)]- A,

B =
BC 27

Method 1 or 2 backfill quantity, Bcr, per linear foot from pipe crown to top of trench:

g _ T(K+W,)
54
Method 3 backfill quantity, Bcy, per linear foot from pipe crown to top of V. dimension:

B _ VC(K + K3)
v 54
Method 3 backfill quantity, Byr, per linear foot from top of V. dimension to top of trench:

(Tc _Vc )(K3 +Wt )
54

BVT =

Method 1 total backfill per linear foot = Bgc + Bcr.
Method 1 total backfill quantity = Lg(Bgc + Bcr).

For backfill method 2, Bgc and Bcr each represent different materials, so the quantities
should not be added. The total quantity for method 2’s Bgc material is (Lg)(Bsc). The
total quantity for method 2’s Bcr material is (Lg)(Bcr).

For backfill method 3, Bgc and Bcy are the same material, so the total method 3 quantity

of this material is Lg(Bgct+ Bcv). Byr represents a different material, so it should not be
added to Bgc+ Bey. The total quantity for method 3’s Byt material is (Lg)(Bvr).

17-3.02(04) Deformed Pipe, Rock Foundation



The total backfill quantity is that required for an earth foundation plus the foundation backfill
required below the pipe. The additional volume is determined in the same manner as for a
circular pipe.

17-3.03 Computer Program for Determining Backfill Quantities

The computer program, Backfill Calculation Software, is now available on the Department’s
website at www.in.gov/dot/div/contracts/standards/07Bkfl-gt.xls. Use of the program precludes
the need for hand-calculations for cross-structures as shown in the INDOT Standard Drawings.

For a circular pipe, the input data include pipe diameter, pavement or median width as required,
and T..

For a deformed pipe, the input data include pipe size, pavement or median width as required, T,
span, rise, and perimeter P. Span, rise, and P can be determined from the reference sheets
included with the program.

The following backfill-quantities calculation examples are included with the program.

Method 1, Circular Corrugated Pipe, Rock Foundation

Method 1, Deformed Smooth-Interior Pipe, Earth Foundation

Method 1, Circular Smooth-Interior Pipe, Earth Foundation

Method 2, Circular Corrugated Pipe, Earth Foundation

Method 2, Circular Corrugated Pipe, Structural-Plate Metal, Rock Foundation

Method 2, Deformed Corrugated Pipe, Earth Foundation

Method 3, Circular Corrugated Pipe, Earth Foundation

Method 3, Deformed Corrug. Pipe, Structural-Plate Aluminum Alloy, Earth Foundation
Method 3, Deformed Corrugated Pipe, Structural-Plate Steel, Rock Foundation

e kWD

17-3.04 Video Inspection

Video inspection will be required for each pipe that is inaccessible for visual inspection, or for
which visual inspection is impossible. This includes each location considered to be in a confined
space. Commercial- and private-drive pipes will not be video inspected. This is a pay item, and
should be applied as necessary to each non-underdrain pipe pay item, without regard to INDOT
Standard Specifications reference number.

17-3.05 Information to be Shown on Plans



http://www.in.gov/dot/div/contracts/standards/07Bkfl-qt.xls

The backfill method, material, and quantity; geotextile quantity if applicable; and video-
inspection quantity if applicable, should be shown in the Structure Data table for each pipe
structure.

17-4.0 ROADWAY QUANTITIES

17-4.01 Pavement Materials

Chapter Fifty-two discusses INDOT pavement design criteria. It also provides information for
quantity determinations of subgrades, asphalt materials, concrete materials, underdrains and
geotextile wraps. Figure 17-4A, Roadway Factors, provides factors that can be used to
determine asphalt pavement and other roadway quantities.

The following method should be used to determine quantities for shoulder corrugations. For an
Interstate route, it is sufficient to multiply the number of shoulders requiring corrugations,
usually four, by the gross project length in yards. For another type of facility, it is acceptable to
multiply the number of shoulders that require corrugations by the gross project length in yards by
0.8 to account for the gaps in the intermittent corrugation pattern. It is not necessary to subtract
the length of gaps at bridge approach slabs and bridge decks, driveways, median crossovers, or
public road approaches when calculating the quantity. It is also not necessary to subtract the
length of non-corrugated shoulder less than 7 ft wide adjacent to a roadside barrier.

17-4.02 Subgrade Treatment

The subgrade is defined as the top surface of a roadbed upon which the pavement structure and
shoulders are constructed. The subgrade area should be computed for all areas of new pavement
or shoulders, including cuts and fills. The width of the treatment is between points which are 2
ft, or as determined, outside the edges of paved shoulders or back faces of curbs, as shown in
Chapter Fifty-two, or as instructed by the Production Management’s Office of Geotechnical
Services. The lateral limits and type of subgrade treatment should be shown on the Typical
Cross Sections on the plans.

17-4.02(01) Subgrade-Treatment Types [Rev. Jan. 2011]

For each of the subgrade treatment types described below, the contractor is to choose from the
applicable options for each type. Where subgrade treatment other than that described here is
recommended by the Office of Geotechnical Services, a special provision should be prepared.



The subgrade treatment methods are as follows:

1. Type I. The contractor’s options are as follows:
a 14 in. chemical soil modification;
b. 12 in. of the subgrade excavated and replaced with coarse aggregate No. 53; or
C 24 in. of soil compacted to density and moisture requirements.
2. Type IA. The contractor’s options are as follows:
a. 14 in. chemical soil modification; or
b. 12 in. of the subgrade excavated and replaced with coarse aggregate No. 53.
3. Type IB. This treatment consists of 14 in. chemical soil modification.
4. Type IC. This treatment consists of 12 in. of subgrade excavated and replaced with

coarse aggregate No. 53.

5. Type II. The contractor’s options are as follows:
a 8 in. chemical soil modification;
b. 6 in. of the subgrade excavated and replaced with coarse aggregate No. 53; or
c 12 in. of soil compacted to density and moisture requirements.

6. Type ITA. The contractor’s options are as follows:

a. 8 in. chemical soil modification; or

b. 6 in. of the subgrade excavated and replaced with coarse aggregate No. 53.
7. Type III. The contractor’s options are as follows:

a. 6 in. of soil compacted to density and moisture requirements; or

b. 6 in. of the subgrade excavated and replaced with coarse aggregate No. 53.

8. Type IIIA. This treatment consists of 6 in. of the subgrade excavated and replaced with
coarse aggregate No. 53.

9. Type IV. This treatment consists of 9 in. of the subgrade excavated and replaced with
coarse aggregate No. 53 on geogrid.

17-4.02(02) Subgrade-Treatment Type Determination

1. Project With Subgrade-Treatment Type Determined per Former Practice. The designer

should transmit a memorandum to the Office of Geotechnical Services. Such
memorandum should request that the Office of Geotechnical Services review the



pavement design to determine the subgrade-treatment type or types required as described
herein. Once the Office of Geotechnical Services transmits its determination to the
designer, the designer must revise the plans, pay items, and pay quantities accordingly.

A project that did not require subgrade treatment per former practice will likely do so
now.

2. Project With Subgrade-Treatment Type Yet to be Determined. The preliminary field
check plans should include projected AADT figures and subgrade-treatment areas
tabulated for each survey line as shown in Figure 17-4B. During the field check, the
Office of Geotechnical Services should be informed of possible shallow utilities,

temporary pavement, need for a temporary runaround, or night construction so that it can
make suitable recommendations for subgrade type. Such considerations should be
documented in the field check minutes.

The type or types of subgrade treatments described in Section 17-4.02(01) to be used will
be specified in the Geotechnical Report. If the Geotechnical Report does not specify the
subgrade-treatment type, the designer should send a memorandum requesting the
subgrade treatment to the Office of Geotechnical Services.

The field check may have already been conducted, but the Geotechnical Report may not
yet have been received by the designer. For this situation, the designer should submit to
the Office of Geotechnical Services the tabulation and information regarding shallow
utilities, temporary pavement, need for a temporary runaround, or night construction so
that it can make suitable recommendations for subgrade type.

17-4.02(03) Determining Pay Items and Quantities

A divided highway may have parallel but separate subgrade-treatment areas, likely of the same
type, depending upon the width of the median. An isolated area such as that on an S-line,
median crossover, or possibly a portion of the mainline, may be of a different treatment type than
that of the mainline. Quantities should be determined for each required subgrade-treatment pay
item.

17-4.03 Placing Pipe Under Existing Pavement




Pay quantities for backfill and pavement replacement work at an installation or replacement of a
pipe, culvert, structure, or utility line placed either transversely or longitudinally under an
existing paved-roadway alignment will be determined as described below.

17-4.03(01) Determining the Longitudinal Pay Limits of the Pavement Replacement

The following equations, along with the INDOT Standard Drawings, should be used to
determine the longitudinal pay limits, L, in linear feet, of the pavement replacement.

1. Structure of 30 in. Diameter/Span or Smaller.
d B .
L=55+—+—"% [Equation 17-3.1]
6 12

where d = vertical distance from flow line to profile grade, feet
B = inside diameter or span, inches

2. Structure of Diameter/Span of Greater Than 30 in.

L= 4+%+ 0.13B, [Equation 17-3.2]

17-4.03(02) Determining Pavement Quantities

The pavement material to be placed should match the existing pavement section as closely as
possible. If the existing section is shallower than the minimum section shown on the INDOT
Standard Drawings, such minimum section should be specified. The designer will determine the
existing pavement section from the most recent approved pavement design or existing typical
cross sections details. If the existing asphalt pavement section cannot be determined, the
minimum HMA section shown on the INDOT Standard Drawings with 440 Ib/yd> HMA Base
should be specified. If the existing concrete pavement section cannot be determined, a minimum
PCCP section of 9 in. depth should be specified. The same new pavement section should be
used for both travelway and shoulders.

1. Asphalt Pavement. Hot mix asphalt (HMA) pavement quantities should be determined
for Surface, Intermediate, or Base courses. The thickness of each course should
approximate that in place with consideration given to current practice in determining
course thicknesses. If a thicker section than the minimum is required, the additional
thickness should consist of HMA Base 25.0 mm. The courses and lay rates should be
shown on the plans.




The pay unit is ton. The type should be determined as described in Section 52-9.02(03).
Quantities should be determined for each course and summed to obtain a total quantity of
HMA for structure installation to be shown on the plans on the Structure Data sheet in the
Pavement Replacement, HMA columns.

2. Concrete Pavement. The required portland cement concrete pavement (PCCP) quantity is
the travelway and shoulder widths times L as determined above. The pay unit is square
yard. The same pay item should be specified without regard to the required pavement
depth. The required depth should be shown on the plans. The new subbase should match
the existing thickness and type, whether the existing subbase is open graded or dense
graded. The PCCP quantity should be shown on the plans on the Structure Data sheet in

the Pavement Replacement, PCCP column.

3. Composite Asphalt over Concrete Base. HMA of the thickness in place should be placed

on PCCP of the minimum or greater thickness if required. The HMA material should
consist of HMA for Structure Installation as required. The new subbase should match the
existing thickness and type, whether the existing subbase is open graded or dense graded.
The quantities should be determined and shown on the plans as described in Items 1 and
2 above.

17-4.03(03) Determining Backfill Quantities

Quantities for backfill should be determined based on the section shown in the INDOT Standard
Drawings, and as described in Section 17-3.01(03). The backfill quantities should be shown on
the Structure Data sheet in the appropriate Backfill column. If no Structure Data sheet is
included with the plans, the backfill quantities should still be shown on the plans.

17-4.03(04) Determining Underdrain Quantities

Underdrains, if present, should be perpetuated. The only pay quantity will be for the linear
measure of underdrains based on the existing configuration. The pay unit is linear foot.
Quantities should not be determined for underdrain pipe, aggregate for underdrains, geotextile
for underdrains, HMA for underdrains, outlet protector if required, video inspection for
underdrains, and all other incidentals for underdrains, as this work is included in the cost of the
pay item.



17-4.04 Subbase and Underdrains for Cement Concrete Pavement

17-4.04(01) Subbase

The subbase under cement concrete pavement consists of two aggregates Coarse Aggregate Size
No. 8 on top of Compacted Aggregate Base, Type O, No. 53. The INDOT Standard
Specifications provides the criteria for thickness of these aggregates. The bottom layer of this
composite subbase should be designated on the plans as a separation layer. Include this
separation layer in a cement-concrete mainline, S-line, or approach pavement except a drive. For
estimating and payment purposes, combine the quantities for both aggregate types and designate
them together as Subbase for Cement Concrete Pavement. For additional guidance, see Chapter
Fifty-two and the INDOT Standard Specifications.

17-4.04(02) Underdrains
Underdrains are required under new pavement. Locate the underdrain in the pavement structure
as shown in Chapter Fifty-two and provide a detail in the construction plans. For additional
guidance, see Chapter Fifty-two and the INDOT Standard Specifications. Where underdrains are
used, include the following pay items.
l. Underdrain. The underdrain will consist of the pay items as follows:

a. Pipe, Type 4, Circular, _(Size) in.;

b. Geotextile for Underdrains; and

c. Aggregate for Underdrains. Only the aggregate placed below the subgrade is
included as aggregate for underdrains.

2. Underdrain Outlets. Underdrain outlets will consist of the pay items as follows:

a. Pipe Underdrain Outlet, _(Size) in.;
b. Outlet Protector, _(type) ; and
c. Delineator Post.

17-4.05 Non-Standard Concrete Median Barrier

A non-standard concrete median barrier may be required on a horizontal curve, superelevation
transition, or other locations where the barrier height varies from the standard dimensions, or
where the median barrier is attached to a concrete footing or wall cap. Identify these locations



on the plans and include the pay items Concrete, Class A and Reinforcing Steel, on the plans.
Also, include a special provision in the contract.

A short length of irregular concrete median barrier section used in conjunction with the standard

shape, a barrier at an approach to a bridge pier, sign foundation, or other similar support should
be considered concrete median barrier and quantified as concrete barrier.

17-4.06 Concrete Curb Ramps

The pay limit for each curb ramp type is shown on the INDOT Standard Drawings. The
approximate pay quantity for each type of curb ramp is described in Figure 17-4D, Quantities for
Curb Ramps. Quantities for curb or curb and gutter within the curb-ramp limits should be
incorporated into the project’s appropriate curb or curb-and-gutter quantities. Quantities for
sidewalk required outside the curb-ramp pay limit, including those for additional landing area or
improved access area, should be incorporated into the project concrete sidewalk quantities. If
flared sides are sod instead of concrete, such sodding should be incorporated into the project
sodding quantities.

17-4.07 Sodded, Paved, or Riprap Ditch

A longitudinal-ditch slope of flatter than 1% will be seeded. A slope of 1% or steeper but flatter
than 3% will require sodding. A slope of 3% or steeper will require a paved side ditch or riprap
lining. However, in an area of poor soil, a slope of flatter than 3% may be paved or lined with
riprap. A riprap ditch is typically used in a rural area and should be avoided in an urban area.
The final ditch-protection type will be determined at the field check in consultation with the
district office. The following discusses how to estimate the quantities for each ditch type.

17-4.07(01) Sodded Ditch

A standard sodded ditch is that which is parallel to the pavement profile grade line. A special
sodded ditch is that which varies in elevation with respect to the pavement profile grade line.
Depending on the side slopes, either ditch type may be used within the clear zone. Do not use a
ditch with side slopes of 3:1 or steeper within the clear zone.

A ditch should be sodded to a point 1 ft above the flow line. Figure 17-4E, Sodded Ditch
Quantities, provides the factors that can be used to determine the sodding quantities for a 4-ft
wide sodded ditch based on various side slopes.



17-4.07(02) Paved Side Ditch

The INDOT Standard Drawings and Figure 17-4F, Paved Side Ditch, illustrate the types of
paved side ditch used by the Department. To determine the type of paved side ditch, use the
criteria provided in Section 30-3.03(02).

When computing quantities, the designer should consider the following.

1. Limits. Where a paved side ditch meets a sodded or unsodded ditch flowing in the same
direction, extend the limits of the paved side ditch 25-ft beyond the theoretical point of
termination. A longer distance may be required under special circumstances.

2. Measurement. Paved side ditch is measured from station to station in meters. For a
grade of 20% or flatter, increase the measured distance from the plans by 5% to
compensate for grade. For a grade steeper than 20%, increase the measured distance by
10%.

3. Transition. A paved-side-ditch transition is required at an intersection with an earth ditch
or pipe culvert. Convert the transition to an equivalent length of the type of paved side
ditch specified. A transition of 10 ft or shorter is also required between two different
types of paved side ditches. The transition is provided for in the pay length of the larger
type of paved side ditch type specified.

4. Cutoff Wall. A cutoff wall is required at the beginning and end of each paved side ditch.
Each cutoff wall is considered to be equivalent to 8 Ift of the paved-side-ditch type
specified at a location. Therefore, add an additional 8 Ift to the measured paved-side-
ditch quantity for each cutoff wall required.

5. Lug. A lug is provided to prevent sliding on a steep slope. Each lug is considered
equivalent to 8 1t of the paved-side-ditch type specified at a location. Therefore, add an
additional 8 Ift to the measured paved-side-ditch quantity for each lug required. Lugs
should be provided at the locations as follows:

a. 10 ft downslope from a grade change;
b. 10 ft downslope from the intersection of two different types of paved side ditches;
c. at the downslope end of a transition between two different types of paved side

ditches; or



d. at the intervals shown in Figure 17-4G, Lug Intervals.

6. Sodding. Provide sodding next to a paved side ditch as shown in Figure 17-4F, Paved
Side Ditches. To determine the sodding quantity, use a factor of 2.6 yd* per linear foot of
paved side ditch. This factor is applicable for all paved-side-ditch types.

17-4.07(03) Riprap-Lined Ditch

When designing a riprap-lined ditch, consider the following:

I. Revetment riprap may be used for a slope of 3% or steeper, but 10% or flatter. Class I or
class II riprap should be used for a slope steeper than 10%.

2. At a bridge cone, use the riprap type specified for the bridge cone.

3. Where a riprap ditch meets a sodded or unsodded ditch flowing the same direction,
extend the limits of the riprap 25 ft beyond the theoretical point of termination.

4. Place geotextile under the riprap.
5. Show the ditch details on the plans.
6. Use uniform riprap for a ditch which is within the clear zone.

17-4.08 Mailbox Assembly and Mailbox Approach

A project on a rural non-Interstate-route will require mailbox assemblies. Section 51-11.0
provides guidance on the design and location of a mailbox approach. If mailbox locations are
not shown on the topographic survey, the designer should not assume that mailboxes are not
present on the route. In the absence of survey information, the designer should check for
mailboxes at the field check review. The use of the videolog will also aid in determining the
location and number of mailboxes.

Figure 17-4H, Mailbox Summary Table, illustrates the mailbox quantities that should be used. If
the designer is certain that mailboxes are not located within the project limits, there is no need to
include the work in the plans.



17-4.09 Monuments

17-4.09(01) General

A monument is set to define a certain civil boundary such as a section line, or to permanently
establish a vital survey point. Monuments used by the Department are shown in the INDOT
Standard Drawings and are defined as follows.

1. Monument Type A. Use this type with vitrified brick or asphalt surface on concrete base.

2. Monument Type B. Use this type with an asphalt pavement.

3. Monument Type C. Use this type where a monument is required outside the pavement
area.

4. Monument Type D. Use this type with a concrete pavement.

5. Benchmark Post. Use this type to establish a Department benchmark.

6. Section Corner Monument. Use this type to monument a section corner.

It is the responsibility of the designer to select the type of monument that best suits the location
where a monument is required.

17-4.09(02) Civil Boundary
The following will apply.

1. Location. Provide a monument at each section corner or quarter-section corner that
appears within the right of way for a new facility, or for a facility to be reconstructed
except as described in Item 2 below. Where a section line crosses a limited-access
facility, provide a monument at the intersection of the right-of-way line and the section
line. For fenced, limited-access right of way, place the monument outside the fence at
each point where the section line crosses the limited-access right-of-way line.

2. Responsibilities. The district office will request the county surveyor to establish each

section corner or section line not already defined by a monument at the time of
construction. If the county surveyor fail to establish each such point as requested, the
district office will eliminate each monument provided for this purpose from the contract.



3. Plans. Designate each monument by type and show it on the plans with an arrow to its
approximate location.

17-4.09(03) Survey-Line Control Point

A survey-line control point and its respective monument are used as the basis for the description
of all right of way that is acquired. With respect to right-of-way description, it is as significant
as a section corner. A survey-line control-point monument must be set by a registered land
surveyor. A partial 3R project or a project not requiring additional right of way is exempt from
this requirement. The following will apply.

1. Monumenting PI, PC, or PT. The following will apply.

a. Where a PI appears within the right of way, provide a monument at the PI.
b. Provide a monument for each PC or PT.
c. Designate each monument by type and show it on the plans with an arrow to its

approximate location.

2. Monumenting Beginning and End Point of Project. Place a monument on the survey

centerline at each of these points.

3. Monumenting POT or POC. The following will apply.

a. It 1s not necessary to monument each POT or POC. These intermediate points are
to be monumented as necessary so that the maximum interval between adjacent
monuments does not exceed 1000 ft.

b. The designer must inspect the plans and select intermediate points to be
monumented so that an instrument operator can see a tripod with a target set on an
adjacent monument in at least one direction. For this purpose, use a line-of-sight
of 4 ft above adjacent monuments.

c. Locate each monument such that the line-of-sight between adjacent monuments
will appear within the right of way.



d. Where practical, a monument required to define a POC or POT should coincide
with a POC or POT established during the original survey for greater accuracy in
locating the monument.

e. Designate each POC or POT monument by type and station and show it on the
plans with an arrow to its approximate location.
17-4.09(04) INDOT Benchmark
A benchmark should be provided at least every 1.5 mi. It should be located as follows.
1. Structure. Include a benchmark on each bridge, slab-top culvert, or box culvert. Where

twin structures or dual structures are constructed at the same location, a benchmark is
required only on one structure.

2. Non-Structure. Where the spacing of structures is in excess of 1.5 mi, show benchmark
posts on the plans and space them such that the maximum spacing between benchmarks
is 1.5 mi.

3. Plans. Designate each benchmark post required under Item 2 by station on the plans with

the note as follows:

Benchmark Post Required
Station +

17-4.09(05) Correcting Plans

The district construction engineer will notify the Production Management Division’s Survey
Team if monuments are to be eliminated from the contract or the location of a monument is
changed. The as-built plans are to reflect any changes made to the monument locations shown in
the construction plans.

17-4.09(06) Right-of-Way Marker

See Section 85-7.0 for information.

17-4.09(07) National Geodetic Survey Benchmark



Each National Geodetic Survey (NGS) benchmark disturbed by highway construction must be
re-established. It is the responsibility of the Contractor to secure the replacement disk for such a
benchmark. In addition, the construction plans should include the note as follows:

N.G.S. Benchmark Post No. ,
Station , (Rt.) (Lt.) shall be re-established by the Contractor.

Information for field procedures on resetting a NGS benchmark may be obtained by making the
contacts as follows:

For Illinois benchmark: For Indiana benchmark:
Ilinois Geodetic Advisor Coordinator for Indiana
IDOT Administration Building, Room 005 Area of Surveying Engineering
2300 South Dirksen Parkway School of Civil Engineering
Springfield, IL 62764 Purdue University
(217) 524-4890 1284 Civil Engineering Building

West Lafayette, IN 47907-1284
(765) 494-2165

17-4.09(08) NGS Horizontal-Control Point (formerly Triangulation Point)

The designer is responsible for notifying the NGS if a NGS horizontal-control point must be re-
established due to proposed highway construction. This notification will be by letter from the
Production Management Division director and should be made at the time the plans are sent to
the district office.

It is not necessary to include a monument in the plans for use in re-establishing a NGS
horizontal-control point. However, the appropriate monument should be requested from the
NGS to replace the existing monument being re-established. The NGS address is as follows:

National Geodetic Survey
NOAA RC

325 Broadway

Boulder, CO 80303

17-4.09(09) United States Geological Survey Benchmark



Each United States Geological Survey (USGS) benchmark disturbed by highway construction
must also be re-established. Information on resetting such may be obtained by contacting the

following:

U.S. Geological Survey

Mid-Continent Mapping Center, MS 309
1400 Independence Road

Rolla, MO 65401

Telephone: (573) 308-3808

Fax: (573) 308-3652

17-4.10 Seeding and Sodding

17-4.10(01) Seeding for Grading and Paving Project

The following will apply.

1.

Rural Area of 1 ac or Larger. An area within the right of way that is not sodded or paved

should be seeded as follows.

a. Seeding. Use Seed Mixture R as specified in the INDOT Standard Specifications.
Estimate the quantity assuming an application rate of 170 Ib/ac.

b. Mulching. Use the pay item Mulching Material and estimate it at a rate of 2 T/ac.
c. Fertilizer. For estimating purposes, assume an application rate of 800 Ib/ac.

Urban Area of 1 ac or Larger. An area within the right of way that is not sodded or paved

should be seeded as follows.

a. Seeding. Use Seed Mixture U as specified in the INDOT Standard Specifications.
Estimate the quantity assuming an application rate of 150 Ib/ac.

b. Mulching. Use the pay item Mulching Material and estimate it at a rate of 2 T/ac.
c. Fertilizer. For estimating purposes, assume an application rate of 800 Ib/ac.

Rural Area of Smaller Than 1 ac. For an area within the right of way which is not sodded

or paved, use the pay item Mulched Seeding R. Estimate the area and pay quantity in
square yards.



4. Urban Area of Smaller Than 1 ac. For an area within the right of way which is not
sodded or paved, use the pay item Mulched Seeding U. Estimate the area and pay

quantity in square yards.

17-4.10(02) Seeding for Grading Project
The following will apply.

1. Shoulder Point to Shoulder Point. The area between the outside shoulder points should

be seeded as follows.

a. Seeding. Use Seed Mixture P as specified in the INDOT Standard Specifications.
Estimate the quantity assuming an application rate of 80 1b/ac.

b. Fertilizer. For estimating purposes, assume an application rate of 400 Ib/ac.

2. Shoulder Point to Right-of-Way Line. The area between the outside shoulder point and

the right-of-way line should be seeded according to the requirements for a grading and
paving project as discussed in Section 17-3.10(01).

17-4.10(03) Temporary Seeding [Rev. Jan. 2011]

Temporary seeding is used to establish seeding where temporary cover is required for soil
disturbed during construction operations (e.g., temporary runaround). and where late-season soil
stabilization and temporary ground cover is required. The following will apply.

1. Seeding. Use seed mixture T, conventional mix, as specified in the INDOT Standard
Specifications. Estimate the quantity assuming an application rate of 150 1b/ac.

2. Mulching. Use the pay item Mulching Material and estimate it at a rate of 2 t/ac.

The designer should be alert to recognize each work area where soil will be disturbed by
construction operations, and is likely to remain in an uncovered state, especially on a multi-phase
project, for an extended period of time. Temporary-seeding locations should be shown on the
plans, and temporary-seeding-related pay items and quantities should be included to eliminate
the need for the negotiation of a contract change order.



17-4.10(04) Seeding for Environmental Mitigation

Where environmental mitigation is required by the environmental document, the Design
Summary, or as determined from a field check, specify one of the following seed mixtures.

1. Seed Mixture Grass. The following will apply.

a. Type 1. Specify this mixture where a special grass is required in addition to the
regular seed mixture. The pay item is Seed Mixture Grass Type 1. For estimating
purposes, assume an application rate of 195 Ib/ac.

b. Type 2. This mixture is to be furnished at the contractor’s expense instead of the
regular seed mixture in an urban area that has been disturbed beyond the

construction limits.

2. Seed Mixture Legume. The following will apply.

a. Type 1. Specify this mixture where a special legume mixture is required in
addition to the regular seed mixture. The pay item is Seed Mixture Legume Type
1. For estimating purposes, assume an application rate of 190 Ib/ac.

b. Type 2. This mixture is to be furnished at the contractor’s expense instead of the
regular seed mixture in a rural area that has been disturbed beyond the
construction limits.

c. Signs. Include “Do Not Spray” signs where this mixture is specified.

17-4.10(05) Wildflower Seed Mixture

Where a wildflower seed mixture is specified, prepare the necessary special provisions so that at
least three alternatives of equal cost, type, and growing condition are available for the contractor
to select. These alternates may be designated by alternate vendors’ formulations, by the
designer’s own non-proprietary formulations, or any combination thereof that results in three
equal alternatives. Ensure that alternate component varieties for non-proprietary formulations
allow the contractor to make substitutions for component varieties that may be in short supply.
If the designer has any questions regarding application rates, method of measurement, or pay
item descriptions, he or she should contact the Production Management Division’s landscape
architect.



17-4.10(06) Sodding
In determining the need for sodding, the designer should consider the following.
1. Sod. Sod should be included as described as follows:

a. in an earth ditch with longitudinal slope of 1% or steeper but flatter than 3%;

o

along a paved side ditch (see INDOT Standard Drawings);

c. at a bridge-cone area near a bridge structure as shown in Figure 17-5 I, Riprap and
Sodding Limits with Barrier Transitions on Bridge, or Figurel7-5J, Riprap and
Sodding Limits with Barrier Transitions on RCBA;

d. in a median ditch of a divided highway; see Figure 17-4 I, Sodding Locations; and

e. at side-slope break points; see Figure 17-3 L.

2. Nursery Sod. Nursery sod will be required for all exposed surfaces within the right of
way of a developed area (i.e., commercial, industrial, residential). A maintained lawn
expected to be disturbed by construction a rural area will also require nursery sod.

3. Estimates. Estimate the area of sod and nursery sod in square yards.

4. Water. To estimate the amount of additional water required for sod and nursery sod,
assume a rate of 3.6 gal./yd”>. The pay unit is kilogallon, symbol kGAL.

17-4.10(07) Mobilization and Demobilization for Seeding

If pay items for seeding are required, at least one each of the pay item Mobilization and

Demobilization for Seeding is required. If the project includes a temporary runaround, add at

least one additional unit to the estimate. Additional units may be added as required for the likely
progression of work (e.g., for the various construction phases).

17-4.11 No-Passing-Zone Pavement Markings

If a no-passing zone extends beyond the project limits, striping quantities should include required
solid-yellow lines and adjacent broken-yellow lines to the ends of such no-passing zone.



17-4.12 Spare Parts Package for Guardrail End Treatment or Impact Attenuator

If a guardrail end treatment or impact attenuator is required, the designer should contact the
appropriate district Office of Roadway Services regarding the number of each type and stage of
spare parts packages desired. The Office will provide the number of each required, along with
the delivery location. Only one delivery address will be permitted. The appropriate recurring
special provisions should be modified to incorporate this information and included in the
contract documents. The appropriate pay items and quantities should be incorporated into the
estimate of quantities and cost estimate.

17-4.13 Temporary Traffic Barrier (TTB)

The total pay quantity of each type of TTB should be computed only once, regardless of how
may traffic-maintenance phases it is to be used in, or how many times it must be moved.

The length of the longitudinal portion of TTB should be taken from the beginning point of where
it is required to the ending point of where it is required. Gaps required to accommodate public
road approaches or drives should be subtracted out. The length of each such gap should be taken
as the approach or drive width plus its radii. The lengths of each flared portion should be
measured along the flare.

A construction-zone energy-absorbing terminal, if required for use with TTB type 1 or type 3, is
a separate pay item to be quantified only once, regardless of how many traffic-maintenance
phases it is to be used in, or how many times it must be moved. The length of each construction-
zone energy-absorbing terminal, if required for use with TTB type 2 or 4, should be taken as
37.58 ft where used along an outside shoulder, or 12.5 ft where used along a median shoulder.
Such lengths should be included in the linear quantities of TTB.

Delineation, and anchoring or other means required to control deflection, are included in the
TTB quantities, so they should not be considered when determining the pay quantities.

17-4.14 High-Tension Cable-Barrier System (CBS)

1. Plans. The longitudinal and transverse CBS locations should be shown on the plans. A
geotechnical investigation of the soil conditions will be required for the approximate
locations of the safety terminal and the representative locations of the intermediate line-
post foundations at the respective sites throughout the entire length of the proposed



barrier installation. The geotechnical-investigation results should be incorporated into
the contract documents.

2. Quantities. The length of each end terminal should be included in the quantities for CBS.
A safety terminal should be included for each end of each CBS run. One spare-parts set
should be included. The plans should show all necessary linear-grading work to be done
in the median. The quantities should be included in a pay item for linear grading. A
traffic-control plan should be included, along with a pay item for maintaining traffic.

17-5.0 BRIDGE QUANTITIES

17-5.01 Structural-Concrete Quantities

17-5.01(01) Cast-In-Place Concrete

Measure concrete quantities, in cubic yards, based on the theoretical volume for the class and use
specified. Do not deduct for the volume of piles, joint material, or reinforcing steel within the
concrete.

17-5.01(02) Concrete Structural Members

Prestressed 1 beams and bulb-tee beams will be measured by the linear foot. There is no
measurement per each or lump sum. Prestressed box beams will be measured by the square yard.

17-5.01(03) Surface Seal

The manner of showing the limits of surface seal on the plans, and the pay quantity of surface
seal, should be determined based on attached Figure 17-5A(0). The quantity in square feet
(square meters) should be shown where appropriate on the Bridge Summary of Quantities.

For a bridge with concrete structural members, the tops of all such members, and the outside
faces of the fascia members should also be surface sealed. This quantity is included in the
concrete-structural-member quantities. It should not be calculated, nor included in the surface-
seal quantity shown on the Bridge Summary of Quantities.

17-5.02 Excavation Quantities




Structure excavation can consist of several types of excavation. In addition to the INDOT
Standard Specifications, Figure 17-5A, Structure Excavations, and the following discuss the
various structure-excavation types and how to determine the applicable quantities.

1. Class X Excavation. Specify the pay item Excavation, X, where solid rock, loose stones,
boulders of more than 0.5 yd® in volume, concrete footings from old structures not shown
on the plans, timber grillages, piles, or other similar materials are encountered within the
limits of foundation excavation. The volume of class X excavation is determined as
follows:

(L)w)D)

Class X Excavation =

27
Where:L = length of footing, ft
W = width of footing, ft
D = depth of class X excavation, ft (See note * in Figure 17-5A)

D extends from the bottom of the footing to the top of the rock elevation.

2. Wet Excavation. Specify the pay item Excavation, Wet, where foundation excavation is
encountered below a horizontal plane designated on the plans as the upper limit of wet
excavation. The limits for wet excavation quantities are defined as the theoretical volume
bounded by the bottom of the footing, the upper limit of wet excavation and vertical
planes which are 1.5 ft outside the neat lines of the footing and parallel thereto. The
elevation of the upper limit of wet excavation is the low-water elevation plus 1 ft. The
volume of any class X excavation encountered within these limits must be subtracted
from the wet excavation quantities. The volume of wet excavation is determined as
follows:

Wet Excavation = (L+3)w +3)D

27
Where:L = length of footing, ft
W = width of footing, ft
D = depth of wet excavation, ft (See note * in Figure 17-5A)

Additional quantities may be required outside these limits for the following conditions.

a. The plans show a cofferdam with dimensions that exceed 1.5 ft outside the
footing and the cofferdam is not a pay item. The theoretical volume for wet



excavation will be based on the dimensions of the cofferdam as shown in the
plans.

b. A foundation seal is required. The wet-excavation limits will be extended to the
bottom elevation of the foundation seal.

If a portion of the present structure lies wholly or partially within the limits of wet
excavation, do not alter the pay quantities for wet excavation.

Dry Excavation. The volume of dry excavation is the amount of excavation required
from the top of wet excavation to the top of proposed ground line (see note ** in Figure
17-5A). Only include the pay item Excavation, Dry, if the quantity exceeds 250 yd°.
Where dry excavation is not included as a pay item, the quantity is included the concrete
quantity. The volume of dry excavation is determined as follows:

(L+3)w +3)D
27

Dry Excavation =

Where: L = length of footing, ft
W = width of footing, ft
D = depth of dry excavation, ft (See note ** in Figure 17-5A)

Waterway Excavation or Common Excavation. This excavation is the amount of
excavation required from the existing ground line to the proposed ground line (see note *
in Figure 17-5A). If this excavation is in the main-channel area, the pay item is
Excavation, Waterway. Otherwise it is Excavation, Common. If it is as common
excavation, add this quantity to the previously computed quantity for the road work. If
extensive channel work is required, compute the waterway excavation separately.

Foundation Excavation (Unclassified). If there are no other types of structure excavation,
the excavation pay item required at each end bent is Excavation, Foundation,
Unclassified. The volume of foundation excavation (unclassified) is determined as
follows:

(L+3)w +3)D

Foundation Excavation (Unclassified) =

27
Where:L = length of footing or end bent cap, ft
W = width of footing or end bent cap, ft



D = depth of excavation from the natural ground line to bottom of the
foundation, ft

17-5.03 Piling [Rev. Jan. 2011]

17-5.03(01) Test Piles [Added Jan. 2011]

The geotechnical report will specify the test method for determining the nominal driving
resistance of a driven pile as dynamic formula, dynamic-pile load, or static load. If the number
of hours required before restriking can occur is not provided in the geotechnical report, 0 should
be entered in the appropriate recurring special provision’s appropriate blank.

The appropriate test-piling-related pay items are as follows.

1. Dynamic-Formula Method, INDOT Standard Specifications Section 701.05(a).

a. Test Pile, Indicator, Production. One such pile per support is required.

b. Test Pile, Indicator, Restrike. A quantity of one each is required for each test pile.

If the geotechnical report does not specify a number of hours before restrike can occur,
the pay items for indicator test pile and indicator test pile restrike are not required.

In addition to the criteria shown in the INDOT Standard Specifications, the designer
should consider the following.

2. Dynamic Pile-Load Test, INDOT Standard Specifications Section 701.05(b).

a. Test Pile, Dynamic, Production. The required number and locations of such piles
per support or structure will be shown in the geotechnical report.

b. Test Pile, Dynamic, Restrike. A quantity of one each is required for each test
pile.

c. Dynamic Pile Load Test. A quantity of one each is required for each test pile.

3. Static-Load Test, INDOT Standard Specifications Section 701.05(c¢).

a. Test Pile, Static Load, pile size, Non-Production. The required number of such
piles per support or structure will be shown in the geotechnical report.
b. Static Pile Load Test. A quantity of one each is required for the test pile.

If this test method is specified, the static-load test-pile location area should be shown on
the plans. The geotechnical report will also specify the dynamic-pile-load test for the



same piles. The pay items for test pile, dynamic restrike, and dynamic pile load test will
also be required.

If the geotechnical report specifies epoxy-coated or reinforced-concrete-encased piling, the
portion of the production test pile that is to be so treated should be quantified as an epoxy-coated
or reinforced-concrete-encased pile. The remainder of the pile length should be quantified as a
test pile, as described above.

Quantities should not be included for restock piling. This is for construction-oversight personnel
use at the conclusion of pile-driving operations.

17-5.03(02) Permanent Piles [Added Jan. 2011]

1. Exposed or Buried Piles. Piles which consist of an exposed portion and a buried portion

should be measured as two pay items. The buried portion of a steel-pipe pile is Pile,
Steel Pipe, _(pipe-well thickness) in, _(diameter) in. The exposed portion is Pile, Steel
Pipe, Epoxy Coated, _(pipe-well thickness) in, _(diameter) in.

2. Pay Items. The pay items defined in the INDOT Standard Specifications should be used.
The pay item names will include information on the pile diameter or size, the type of
encasement, reinforcing-steel requirements, and the wall thickness of the steel shell.

3. Measurement. The minimum pile tip elevation shown on the General Plan sheet for a
stream crossing is established to provide adequate penetration to protect against scour and
does not necessarily indicate the penetration needed to obtain the required bearing. The
estimated elevation needed to obtain the required bearing is shown only in the
Geotechnical Report. The billed length of piling should be computed based on the lower
of the minimum tip elevation shown on the General Plan sheet or the estimated bearing
elevation shown in the Geotechnical Report.

4. Incidental Items. Do not include separate pay items for pile encasement, reinforcing

steel, or concrete filling. These are included in the pay items for the piles.

5. Oversized Predrilled Pile Holes. For an integral end bent structure, include a special
provision to define the additional payment breakdown required for oversized predrilled
holes and uncrushed gravel backfill. The piles themselves should be measured as
described in the INDOT Standard Specifications. Include the special provision where the
blow count (N) exceeds 35 blows per foot within the 10-ft interval below the bottom of
the cap.



17-5.04 Steel Sheet Piling

Steel sheet piling required for railroad protection should be shown on the plans. Sheet piling
with a higher section modulus than that specified may be required by the railroad company or by
the contractor’s bearing design. Sheet piling is cut to 10 ft below the final ground elevation, and
left in place after construction is complete. The sheeting is not required for permanent support,
but disturbance caused by its removal may be damaging. Steel sheet piling to be left in place is
measured by the square foot.

The specified section modulus should be included in the pay item name.

17-5.05 Backfill for a Structure

17-5.05(01) Backfill at Bridge Support

1. End Support.

a. Beam or Girder Type Superstructure. Backfill behind an end bent should consist
of coarse aggregate wrapped in a geotextile as shown in the INDOT Standard
Drawings. An end bent drain pipe should also be included. A structure over
water should have the outlet located on the downstream side wherever possible.

b. Reinforced Concrete Slab Bridge. Flowable backfill should be used to backfill
behind an end bent as shown in the INDOT Standard Drawings. End bent drain

pipes will not be required.

2. Interior Support.

a. Railroad or Roadway Grade Separation Structure. The area to a point 1.5 ft
outside the neat lines of each footing should be backfilled with structure backfill
as shown on the INDOT Standard Drawings. The neat-line limits and estimated
quantities should be shown on the Layout sheet for each support location.

b. Bridge Over Waterway. The area to a point 1.5 ft outside the neat lines of each
footing should be backfilled with common fill or borrow material.

17-5.05(02) Backfill for Retaining Wall



Chapter Sixty-eight provides the design criteria and warrants for the placement of a retaining
wall.

Figure 17-5B, Cast-in-Place Concrete Retaining Wall Earthwork Quantities Limits; Figure 17-
5C, MSE Retaining Wall Earthwork Quantities Limits; and Figure 17-5D, MSE Retaining Wall
Earthwork Quantities Limits Showing Foundation Treatment, each illustrate the typical pay
limits for excavation and backfill material quantities for a retaining wall. The contractor may
select an alternate wall design. However, the earthwork quantities should be calculated based on
the outermost neat-line construction limits for the wall type shown on the plans.

All excavation quantities required for placement of retaining walls should be incorporated into
the project’s earthwork quantities tabulation and balancing. The required pay items for a cast-in-
place concrete wall are common excavation and structure backfill. The required pay items for an
MSE wall are common excavation, structure backfill, and B borrow.

17-5.06 Roadway ltems

Where bridge construction is to be included within road-project limits, the bridge designer
should provide the road designer with a Layout sheet and a General Plan sheet indicating the
proposed roadway construction near the bridge. In addition, the bridge designer will be
responsible for providing the road designer with the quantities for the pay items listed in Figure
17-5E, Bridge Pay Items in Road Plans, so that they can be included with the roadway quantities.

17-5.07 Pavement Markings

A bridge project should include pay items and quantities for traffic-lane stripes, edge lines, and
signs. A detail or a table illustrating permanent pavement-marking limits and quantities should
be shown in the plans; see INDOT Typical Plan Sheets. The designer should consider the
following.

1. Edge and Center Lines. Determine the quantity for solid-white edge lines and for

broken-yellow center lines directly from the plans.

2. No-Passing Zones. The quantity for solid-yellow lines to denote a no-passing zone is an

undistributed item. New solid-yellow lines for a no-passing zone should be provided for
the entire no-passing zone, even if the no-passing zone extends beyond the limits of the
bridge project. Approximate lengths may be determined during the field check.
However, actual limits will be determined by the district Office of Traffic.



17-5.08 Requlatory or Warning Traffic Signs

The designer, in conjunction with district-office personnel during the field check review, should
determine whether new traffic signs will be required or if the present ones can be reset.

The method of determining quantities for new regulatory or warning traffic signs is as follows.

1. Posts. Sign posts are measured by the linear ft and specified by type.
2. Signs. Sheet signs are measured by the area, in square feet, according to the sheeting

type and thickness.

Figure 17-5F, Sign Post and Sheet Sign Summary (Bridge Project), illustrates the signing tables
that should be placed on the Bridge Summary sheet or on the Approach Details sheet. For a
project with a small number of signs, the totals may be omitted.

Sign codes, description, size, location, post length, and type are listed in the tables according to
the guidelines in the Manual on Uniform Traffic Control Devices, the INDOT Standard
Drawings and Chapter Seventy-five. The type and quantity of posts should be determined as
shown on the INDOT Standard Drawings.

17-5.09 Reinforced Concrete Bridge Approach (RCBA)

17-5.09(01) Summary of Bridge Quantities

Quantities for the following pay items should be included in the Summary of Bridge Quantities
table on the Bridge Summary sheet.

1. PCCP of the required thickness in the RCBA and extensions is measured by the square
yard. See the INDOT Standard Drawings for the required RCBA thickness.

2. Epoxy coated reinforcing steel in the RCBA and extensions is measured by the pound.
3. Dense-graded subbase placed under the RCBA and extensions is measured by the unit
ton.

17-5.09(02) RCBA Details



The designer may not be able to use the details and bill of materials shown in the INDOT
Standard Drawings. The designer should therefore consider providing complete RCBA details
on the bridge plans. Complete details should be provided on the plans where the conditions are
present as follows:

1. a bridge that will be constructed in two or more phases;

2. a bridge where the RCBA width must be sufficient to provide for more than two travel
lanes, auxiliary lanes, or a median;

3. where variable or nonstandard RCBA length, thickness, or details are used; and
4, where concrete sidewalks, median barrier, center curb, lip gutter, etc. must be
accommodated.

17-5.10 Riprap and Sodding Limits at Bridge Cone

Figure 17-5 I, Riprap and Sodding Limits with Barrier Transitions on Bridge, and Figurel7-5J,
Riprap and Sodding Limits with Barrier Transitions on RCBA, illustrate the placement of riprap
and sodding at a bridge cone to control erosion. Figure 17-5 I illustrates the placement where the
barrier transitions are on the bridge and Figure 17-5J where they are on the RCBA. Riprapping
the surfaces of the bridge cones and fill slopes adjacent to the RCBA (Figure 17-5J) is
recommended for a new bridge at a stream crossing. Where mowing equipment experiences
difficulty traversing riprap drainage turnouts for a grade separation structure (e.g., at an
interchange), the bridge cone surfaces may be sodded instead.

For a bridge-rehabilitation project, the designer should review proposed erosion control
techniques (e.g., erosion control mat, riprap drainage turnout, sodded flume, curb inlet/piping)
with the Production Management Division’s Bridge Rehabilitation and Ratings Team and the
district office.

17-5.11 Structural-Steel Painting

Steel-bridge painting and partial-bridge painting are designated by type. The type refers to the
location of the steel to be painted. The types are as follows.



17-5.11(01) Type 1

The steel to be painted at this location is entirely beneath the bridge deck. A beam or girder
bridge is a representative example.

17-5.11(02) Type 2

The majority of the steel to be painted at this location is beneath the bridge deck. However,
some steel extends above, but not over the bridge deck. A pony-truss bridge is a representative
example.

17-5.11(03) Type 3

The majority of the steel to be painted at this location is above and over the bridge deck. There
is also some steel to be painted beneath the bridge deck. A through-truss bridge is a
representative example.

A particular structure should have only one Type designation. For example, a through truss with
beam-approach spans has a Type 3 designation.

17-5.11(04) Structural-Steel Cleaning

Bridge cleaning and partial-bridge cleaning are designated by the same types as for painting, but
are also designated by QP type. The QP designation refers to the contractor’s certification level.
If the structure was built in 1995 or later, the QP-1 designation should be used. If all or a portion
of the structure was built in 1994 or earlier, the QP-2 designation should be used. The
Department’s Bridge Inventory Log Book’s Year Built should be used to determine the QP type.

17-5.11(05) Quantities Determination

The pay quantity is computed as the surface area of the bridge deck, or the out-to-out coping
width multiplied by the out-to-out bridge-floor length for each type. The same quantity applies if
all or a portion of the steel is to be painted. The portions of the steel to be painted should be
identified on the plans.

If only the bearings, end diaphragms, beam ends, etc., are to be cleaned and painted, the work
should be identified as painting a portion of the structural steel. Additional clarification should
be provided via a unique special provision, or details should be shown on the plans.



A pay item for maintaining traffic should be included. Corresponding pay items for other traffic-
maintenance appurtenances, such as construction signs, temporary traffic barrier, attenuator
truck, etc., should also be included.

The designer should discuss the need for the inclusion of other site-specific work such as
clearing, tree trimming, guardrail removal and replacement, working platform, or other unique
items that may be required, with the district Office of Construction’s project engineer or
supervisor who typically handles painting contracts.

If possible, the number of bridge sites in one contract should be limited to not more than three.
This will result in more contracts, but it should result in more-competitive bidding. It will also
provide a better opportunity of completing the contract within the temperature and humidity
restrictions and within the construction season. Summarization 17-5K shows the information
that should be provided in the Contract Information book, along with a sample english-units
entry. An editable version of this document is available on the Department’s website, at
www.in.gov/dot/div/contracts/design/dmforms/.

17-6.0 MATHEMATICAL FORMULAS

Figure 17-6A provides mathematical formulas to be used for various quantity determinations.


http://www.in.gov/dot/div/contracts/design/dmforms/

Proprietary-Material Transmittal Memorandum
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TO:

THRU:

FROM:

ROUTE:

DES. NO.:

PROPRIETARY MATERIAL:

The attached documentation is for your consideration in approving use of the proprietary
material shown above. Pursuant to 23 CFR 635.411, the material satisfies the requirement
checked below.

[ ] Certification that no suitable equal exists

[] Certification that product is essential for synchronization

[ Approval for experimental purposes, Work Plan included

[] Public-Interest Finding (PIF); suitable alternatives exist but they are not the most cost-
effective or in the public’s best interest

[ ] Programmatic Approval for PIF / certification, Work Plan included

Additional comments:

Figure 17-1A



THERE ARE NO APPROVED PROPRIETARY
MATERIALS AT THIS TIME.

APPROVED PROPRIETARY MATERIALS

Figure 17-1B




CERTIFICATION FOR PROPRIETARY-MATERIAL USE,
NO SUITABLE EQUAL EXISTS

ROUTE: DES. NO:
PROJECT NO.: COUNTY:
PROJECT DESCRIPTION:

FHWA OVERSIGHT: [_] YES [ | NO
PROPRIETARY MATERIAL:

1. Description of Need: [Provide a discussion as to why the product was selected, including
limitations and conditions for its use. Delete all instructions once fields are completed.]

2. Product History: [Indicate if the product has been used successfully in Indiana or
elsewhere.]

3. Product Availability: [Indicate if there are other similar products that can be used, and
which other similar products were considered. Indicate that there are not at least two other
similar products for Certification. A minimum of 3 vendors’ products are necessary to negate
the need for a proprietary-material approval. Provide discussion or comparison matrix.]

4. Product Cost: [Provide the difference in the cost of the proposed item to other non-
proprietary items. Indicate the additional cost or cost savings for the use of the proposed item.
Include an estimate of additional cost incurred as a result of this proprietary-product

requirement.]

[ ] This certification is for an experimental or research item. The Work Plan is attached.

Prepared By: . Date:

APPROVED: Date:
[ ] INDOT Director of Highway Design
[ ] INDOT Director of Bridges
Engineering Services and Design Support

CONCURRED: Date:
Federal Highway Administration

Figure 17-1C



CERTIFICATION FOR PROPRIETARY-MATERIAL USE,
ESSENTIAL FOR SYNCHRONIZATION

ROUTE: DES NO:
PROJECT NO: COUNTY:
PROJECT DESCRIPTION:

FHWA OVERSIGHT: [_JYES [_]NO
PROPRIETARY MATERIAL:

1. Description of Need: [Provide a discussion as to why the product was selected, including
limitations and conditions for its use. Delete all instructions once fields are completed.]

2. Product History: [Indicate if the product has been used successfully in Indiana or
elsewhere.]

3. Product Availability: [Indicate if there are other similar products that can be used, and
which other similar products were considered. Indicate that there are not at least two other
similar products for Certification. A minimum of 3 vendors’ products are necessary to negate
the need for a proprietary-material approval. Provide discussion or comparison matrix.]

4. Product Cost: [Provide the difference in the cost of the proposed item to other non-
proprietary items. Indicate the additional cost or cost savings for the use of the proposed item.
Include an estimate of additional cost incurred as a result of this proprietary-product
requirement.]

5. Project Compatibility: [Indicate if this is the only product that is compatible due to
function, logistics, or aesthetics. Discuss and document compatibility requirements evaluated.

Provide comparisons to other products and their relationship to the product requirements.]

6. Maintenance: [Discuss maintenance issues such as training or storage. Provide discussion
as to why other products cannot be used due to maintenance concerns.]

Prepared By: . Date:

APPROVED: Date:
[ ] INDOT Director of Highway Design
[ ] INDOT Director of Bridges
Engineering Services and Design Support

CONCURRED: Date:
Federal Highway Administration

Figure 17-1D



PUBLIC-INTEREST FINDING FOR PROPRIETARY-MATERIAL USE

ROUTE: DES NO:
PROJECT NO: COUNTY:
PROJECT DESCRIPTION:

FHWA OVERSIGHT: [_]YES [ ] NO
PROPRIETARY MATERIAL:

1. Description of Need: [Provide a discussion as to why the product was selected, including
limitations and conditions for its use. Delete all instructions once fields are completed.]

2. Product History: [Indicate if the product has been used successfully in Indiana or
elsewhere.]

3. Product Availability: [Indicate if there are other similar products that can be used, and
which other similar products were considered. Indicate that there are not at least two other
similar products for Certification. A minimum of 3 vendors’ products are necessary to negate
the need for a proprietary-material approval. Provide discussion or comparison matrix.]

4. Product Cost: [Provide the difference in the cost of the proposed item to other non-
proprietary items. Indicate the additional cost or cost savings for the use of the proposed item.
Include an estimate of additional cost incurred as a result of this proprietary-product
requirement.]

5. Project Compatibility: [Indicate if this is the only product that is compatible due to
function, logistics, or aesthetics. Discuss and document compatibility requirements evaluated.

Provide comparisons to other products and their relationship to the product requirements.]

6. Maintenance: [Discuss maintenance issues such as training or storage. Provide discussion
as to why other products cannot be used due to maintenance concerns.]

7. Engineering Analysis: [Compare the project requirements to similar project types and
discuss the reasonableness of the requirements. Discuss unique project factors.]

8. Expanded Economic Analysis: [Include life-cycle cost analysis.]

9. Contractual or Performance Implications: [Discuss whether use of this item will impose
restrictions on the use of other items specified in the contract or in future contracts.]

10. Attach Supplemental Documentation: [Outline assumptions, product research, and
quantifiable benefits.]

Figure 17-1E (1 of 2)



11. Length of Time that Approval is Effective:

Prepared By: . Date:

APPROVED: Date:
[ ] INDOT Director of Highway Design
[ ] INDOT Director of Bridges
Engineering Services and Design Support

APPROVED: Date:
Federal Highway Administration

PUBLIC-INTEREST FINDING FOR PROPRIETARY-MATERIAL USE

Figure 17-1E (2 of 2)



PROGRAMMATIC CERTIFICATION FOR PROPRIETARY-MATERIAL USE,
NO SUITABLE EQUAL EXISTS

ROUTE: DES NO:
PROJECT NO.. COUNTY:
PROJECT DESCRIPTION:

FHWA OVERSIGHT: [_JYES [_]NO
PROPRIETARY MATERIAL:

1. Description of Need: [Provide a discussion as to why the product was selected, including
limitations and conditions for its use. Delete all instructions once fields are completed.]

2. Product History: [Indicate if the product has been used successfully in Indiana or
elsewhere.]

3. Product Availability: [Indicate if there are other similar products that can be used, and
which other similar products were considered. Indicate that there are not at least two other
similar products for Certification. A minimum of 3 vendors’ products are necessary to negate
the need for a proprietary-material approval. Provide discussion or comparison matrix.]

4. Product Cost: [Provide the difference in the cost of the proposed item to other non-
proprietary items. Indicate the additional cost or cost savings for the use of the proposed item.
Include an estimate of additional cost incurred as a result of this proprietary-product
requirement.]

5. Length of Time that Approval is Effective:

The Work Plan is attached.

Prepared By: . Date:

APPROVED: Date:
INDOT Deputy Commissioner
Engineering Services and Design Support

APPROVED: Date:
Federal Highway Administration

Figure 17-1F



EARTHWORK COMPUTATION

ROUTE DES. NO. PAGENO.__ OF
BY DATE SUBJECT
CHKD BY DATE
CUT,SUM | FILL, SUM VOL
STATION | AREACUT | AREAFILL END END LENGTH | VOL.CUT FILL
(ft%) () AREAS AREAS (ft) (cys)

(ft)

(ft)

(cys)




PROFILE GRADELINE ELEVATION

BE MEASURED

END AREA TEMPLATE
Figure 17-2B

L FILL AREA TO
BE MEASURED

~ “3{{//////{{#4..

el L

ELEVATION
I

GROUND

LINE TEMPLATE LINE

& SUBGRADE
T /[
%
CUT AREA TO

ELEVATION

BENCHING AREAS




Recommended shrinkage factor to be used for divided-roadway project:
0 <cys <1000/ 100 Ift = 25%
1000 < cys < 2000/ 100 Ift 20%
> 2000 cys /100 Ift 15%

Recommended shrinkage factor to be used for two-lane-roadway project:
0 <cys <500/ 100 Ift = 25%
500 < cys < 1000/ 100 Ift 20%
> 1000 cys / 100 Ift 15%

The recommended shrinkage factor to be used for a shoulder-widening project is 30% to 35%.

The recommended swell factor to be used for a rock fill is 30% to 35%.

SHRINKAGE AND SWELL FACTORS

Figure 17-2C



Earthwork Balance

Fil+ ©® cys
Common Excavation®@®@®® cys
Unclassified Excavation@®@@® cys
Rock Excavation@®@®® Ccys
Borrow or Waste cys
Peat Excavation cys
Benching@®® cys

Notes:
@ For shrinkage and swell factors to be used, see Figure 17-2C.

@ When the project is on new alignment, increase both the excavation and fill quantities to
include any benching required. See Figure 18-2J for typical benching procedures.

® Where benching is required for construction of a new embankment over an existing
embankment, no direct payment is made for benching.

@ Excavation for subgrade treatment is not included in the excavation quantities.

® If applicable, include a note that the excavation guantity includes cys
of unsuitable material and/or cys of benching.

EARTHWORK BALANCE TABLE
(Road Project)

Figure 17-2D




Earthwork Tabulation

Fill +20% Ccys
Common Excavation © cys
Usable Waterway Excavation (%) © cys
Surplus Foundation Excavation ® cys
Borrow or Waste cys
Total Waterway Excavation® cys
Benching (Estimated) ® cys

Excavation for subgrade treatment is not included in the above excavation
quantities.

Show the actual usable portion on the plans ( %). Estimate the percentage
during the field check. If no other information is available, use 70%.

Includes earth volume displaced by substructure concrete or structure backfill at
foundation excavations. If this volume < 100 cys, do not include it in the
earthwork tabulation.

Include all material excavated to shape the channel under the structure, reduced
by the estimated concrete volume of existing piers or abutments above the
channel-clearing line. Abutment backfill above the clearing line should be
included in waterway excavation.

Benching is to be shown on the cross sections. Benches are to be 8 ft to 10 ft wide
where practical. Volume should be estimated and shown in the earthwork
tabulation. The benching quantity is not included in the common-excavation
quantity.

EARTHWORK TABULATION,
BRIDGE PROJECT

Figure 17-2E




Area B,

01H

/

Area B,

1 (yp)

Area Bgc

Bc

Wk

Area B

z Bottom of Trench for Earth Foundation
[ Bottom of Trench for Rock Foundation

Notes:
1. Area A is the pipe area to the outside edge of the corrugations.

2. For acircular pipe, B¢ = Hc¢ .

(3 For backfill method 1 or 2, V¢ = Tc.

BACKFILL AREA PER LINEAR FOOT OF PIPE, EARTH FOUNDATION

Method 1 Structure or flowable backfill as required, Bgz + B, + Byy

Method 2 Structure or flowable backfill as required, Bgc
Compacted earth backfil, B, + By

Method 3 Structure or flowable backfill as required, Bgc + By
Compacted earth backfill, Byt

BACKFILL AREA PER LINEAR FOOT OF PIPE, ROCK FOUNDATION

Method 1 Structure Backfill, Be
Structure or flowable backfill as required, Bgc + By + Byt

Method 2 Structure backfill, Bg
Structure ofr flowable backfill as required, B g
Compacted earth backfill, By + Byt

Method 3 Structure backfill, B¢
Structure or flowable backfill as required, By + B¢y,
Compacted earth backfill, Bt

VALUES REQUIRED FOR DETERMINING BACKFILL QUANTITIES

Figure 17-3A



Asphalt Mixtures Compacted Aggregate
Pavement Aggregate
Thickness Factor Tr?igckr?ess Factor
1in. 110 Ib/yd? = 0.055 T/yd? 3in. 0.167 Tlyd?
1.25in. 140 Ib/yd® = 0.070 T/yd? 4in. 0.222 Tlyd?
1.5in. 165 Ib/yd? = 0.083 T/yd? 5in. 0.278 Tlyd?
1.65 in. 180 Ib/yd? = 0.090 T/yd? 6 in. 0.333 T/yd?
2in. 220 Ib/yd?® = 0.110 T/yd? 7in. 0.389 T/yd?
2.25 in. 250 Ib/yd? = 0.125 T/lyd? 8in. 0.444 Tlyd?
2.5in. 275 Iblyd?® = 0.138 T/yd? 9 in. 0.500 T/yd?
2.75 in. 300 Ib/yd? = 0.150 T/yd? 12 in. 0.667 Tlyd?
3in. 330 Ib/yd? = 0.165 T/yd? B Borrow for Draintile
3.25in. 360 Ib/yd? = 0.180 T/yd? Pipe Dia. Factor
3.5in. 385 Ib/yd? = 0.193 T/yd? 6 in. 0.257 yd*/Ift
4.5 in. 495 Iblyd?® = 0.248 T/yd? 8 in. 0.269 yd®/Ift
8 in. 880 Ib/yd? = 0.440 T/yd? 10 in. 0.278 yd®*/Ift
Asphalt for | 0.63 gal./yd® = 12 in. 0.304 yd®/Ift
Prime Coat | 0.0028 T/yd’ 18 in. 0.502 yd®/Ift
2 _
¢§§: il:toi;?r g:ggogzasll{ry/(j/ d; Aggregate for Underdrains
Riprap Pipe Dia. Factor
Riprap 1.5 Tlyd® 6in. 0.090 yd*/Ift
Water for Sodding 8 in. 0.110 yd®/Ift
Water 4 gal.lyd® = 0.004 kgal/yd? 10 in. 0.136 yd*/Ift
Pavement Markings Shoulder Drains
Flat Terrain | 24.8 T/mi
Permanent Rolling .
Broken 0.25 Ift/ft Terrain 30.2 T/mi
Centerline H|IIy. 35.5 Timi
Terrain

ROADWAY QUANTITIES FACTORS

Figure 17-4A




Line Design-Year Treatment
AADT Area, SYS
“A” 20,000 10,000
“S-1-A” 300 500
“S-2-A” 400 950

EXAMPLE TABULATION OF SUBGRADE TREATMENT
INFORMATION TO ACCOMPANY MEMORANDUM
TO MATERIALSAND TESTSDIVISION

Figure 17-4B



LIMITS OF PATCH
(PAVEMENT REMOVAL)(PAY ITEM)

24 in. | PAY ITEM | 24 in.

7 Z 2

"B" BORROW FOR 2
STRUCTURE BACKFILL PAVEMENT IN PLACE

Tc

PAVEMENT IN PLACE

1:12 SLOPE 1:12 SLOPE

—+_— 0.10Hg

10in. OR 0.3 B¢

Note:

Overall diameter or span

BC =
Hc = Overall diameter or span
T ¢ Trench cover depth

PLACING PIPE UNDER EXISTING ROADWAY
Figure 17-4C



Curb 6-in. Curb 8-in. Curb
Assumptions for Calculation Assumptions for Calculation
Ramp . Area . Area
Type Purp(?ses (Top Land!ng Not (SYS) Purp(?ses (Top Land!ng Not (SYS)
Incl. in Area), All Dimens. ft Incl. in Area), All Dimens. ft
A Sdwk. width 10 7.0 | Sdwk. width 12 11.1
B Sdwk. width 13; R =10 16.4 | Sdwk. width 15; R =10 194
Sdwk. width 18; R =25 21.4 | Sdwk. width 20; R = 25 30.6
C Utility-strip width 6 2.7 | Utility-strip width 8 35
D Utility-strip width 6 2.7 | Utility-strip width 8 3.5
Utility-strip W = 10 (one side Not possible to construct on
E | only); Sdwk. W=4,R =10 10.7 | utility-strip width of 10 n/a
Sdwk. W=7, R =25 6.0
c Sdwk. width 4; R =15 14.3 | Sdwk. width 4; R =15 16.1
Sdwk. width 4; R = 25 21.6 | Sdwk. width 4; R =25 23.3
G Sdwk. 5, Util. 6; R = 25 4.9 | Sdwk. 5, Util. 6; R =25 6.0
H Sdwk. Width 6; R = 25 6.3 | Sdwk. Width 6; R = 25 7.7
K Sdwk. width 5 8.9 | Sdwk. width 5 11.1
L Grass median width 16 9.3 | Grass median width 16 9.3

QUANTITIESFOR CURB RAMPS

Figure 17-4D




Notes:

Sodding Factor
Foreslope | Backslope (syd/Ift)
6:1 4:1 1.56
4:1 4:1 1.33
4:1 3:1 1.22
31 3:1 1.11
3:1 2:1 1.00

Sodding factor assumes a 4-ft wide ditch bottom.

Sodding factor assumes sodding is placed to a height of 1 ft

above the flow line.

For sodding next to a paved side ditch, use a sodding factor of

0.3 syd/lft.

SODDED-DITCH QUANTITIES

Figure 17-4E




"TOE OF DITCH"

Z
A,
‘i%{

7’

AREA TO
BE SODDED

2:1 SLOPE

DITCH A GRADE (GRADE AS
SHOWN ON PLANS)

AREA TO BE SODDED
"TOE OF DITCH" _ |
ELEVATION VIEW
PAVED SIDE DITCH TYPES A THROUGH D DITCH . GRADE (GRADE AS
SHOWN ON PLANS)
1. gv q -4
VARIAB £ VARIABLE
BE SODDED
i ) DITCH f GRADE AREA TO
TOE OF DITCH" | (GRADE AS BE SODDED ELEVATION VIEW
SHOWN ON
j PLANS) PAVED SIDE DITCH TYPES J THROUGH M
l“l,? . 85
/4846 /‘Q;’/ N i) K|y
AREA TO BE SODDED

AREA TO BE SODDED

ELEVATION VIEW
PAVED SIDE DITCH TYPES E THROUGH H

Note: Do not use n2:1 side slopes within the clear zone.

PAVED SIDE DITCHES
Figure 17-4F



Grade Range Interval

3% < Grade < 5% 200 ft
5% < Grade < 8% 150 ft
8% < Grade < 10% 100 ft

10% or greater 50 ft

LUG INTERVALS

Figure 17-4G




MAILBOX APPROACHES *

MAILBOX
LOCATION WIDTH ASSEMBLIES
DESCRIPTION o REQUIRED
¢ BOX (ft)
LT or RT SINGLE | DOUBLE
STATION
Paved Shoulder,
LT 106+41 | Mailbox Beyond Drive 10 N 1
Paved Shoulder,
RT 106+54 Mailbox Before Drive 10 1 -
LT 124432 Paved Shoulder, 8 2 1

Mailbox Beyond Drive

* See the INDOT Standard Drawings.

SAMPLE MAILBOX SUMMARY TABLE

Figure 17-4H




MEDIAN DITCH SODDING

MEDIAN SHOULDER MEDIAN SHOULDER

SIDE SLOPE
BREAK POINT SODDING

RIGHT SHOULDER

TIIIIIIIIIIIY.

SODDING LOCATIONS
Figure 17-4]



STRUCTURE EXISTING GROUND LINE

T
AN

PROPOSED GROUND LINE (2:1) SLOPE

UPPER LIMIT OF WET EXCAVATION

@ \— LOW WATER ELEVATION

ROCK ELEVATION

w 1.5 ft (TYP.)
—————————————

Class "X" Excavation

Wet Excavaton

Dry Excavation

Waterway Excavation or Common Excavaton

eSS

Note: See Section 17-4.02 and INDOT Standard Specifications for additional guidance

STRUCTURE EXCAVATION
Figure 17-5A



O

Limits of
Surface
Seal

T

\—Drip Bead

BRIDGE WITH STRUCTURAL MEMBERS

/

Limits of
Surface
Seal

N

Drip Bead—/

REINFORCED-CONCRETE SLAB BRIDGE

LIMITS OF SURFACE SEAL TO BE SHOWN ON PLANS

Figure 17-5A (0)



ENCASEMENT

' .o Existing Ground Line
STRUCTURE
- BACKFILL

Varies

PAY LIMITS OF
COMMON EXCAVATION

—

1.5ft 1.5ft

CAST-IN-PLACE CONCRETE RETAINING WALL EARTHWORK QUANTITIES LIMITS
Figure 17-5B



| Varies

MSE

WALL
PANELS \

ENCASEMENT - Ny /
. ‘//FILL

, / B BORROW—

Existing Ground Line

STRUCTURE

—— -~ BACKFILL Y

GROUND

REINFORCEMENT —\| |~ e ‘ //
- - 1. PAY LIMITS OF

COMMON EXCAVATION

1 y

/LEVELING PAD

‘H i

GROUND REINFORCEMENT

1'-6" (typ.) L

LIMITS PER WALL DESIGN

MSE RETAINING WALL EARTHWORK QUANTITIES LIMITS

Figure 17-5C



CONCRETE
BARRIER

MOMENT PAVEMENT SECTION
SLAB

MSE WALL COPING‘/I: - L

v

BACKFILL

- N

MSE WALL PANELS

GROUND

REINFORCEMENT

I
]
1
]
1
I
1
1
1
STRUCTURE 1
1
1
1
1
1
1
: EXISTING GROUND LINE

BOTTOM OF =
LEVELINGAFTQD(

%Y LIMIITS OF COMMON EXCAVATIO / =

‘ FOUNDATION TREATMENT
I

NOTES:

FACE OF RETAINING WALL

1. SEE GEOTECHNICAL REPORT FOR X.

GROUND REINFORCEMENT X
I LIMITS PER WALL DESIGN I I

LIMITS OF FOUNDATION TREATMENT

MSE RETAINING WALL EARTHWORK QUANTITIES LIMITS
(Showing Foundation Treatment)
Figure 17-5D



Spec. Ref. Item Unit Quantity
203 Excavation, Waterway cyd
211 B Borrow cyd
211 Structure Backfill cyd
211 Flowable Backfill cyd
302 Dense Graded Subbase cyd
503 Terminal Joint Ift
601 Bridge Railing Transition, TGB each
601 Bridge Railing Transition, WGB each
609 Reinforced Concrete Bridge Approach, in. syd
703 Reinforcing Steel Ib
704 Grates, Basins, and Fittings, Cast Iron Ib
715 Pipe, Type 4, Circular, 6 in. Ift
715 Pipe, Type 5, Circular, 12 in. Ift
203 Surplus Foundation Excavation [not a pay item] cyd

BRIDGE PAY ITEMS IN ROAD PLANS

Figure 17-5E




SIGN POST SUMMARY

SIGN LOCATION NO. OF POST TOTAL
CODE | STATION ANDLINE | LT.orRT. POSTS TYPE LENGTH (Ift)
TOTAL A
TOTAL B
TOTAL 1
TOTAL 2

Note:  Sign location and post lengths are approximate. Exact location and length to be determined in the field in
accordance with the Manual on Uniform Traffic Control Devices.

SHEET SIGN SUMMARY

SIGN NO. OF | SHEETING | THICKNESS TOTAL
copg | SIGNDESCRIPTION | ‘giaNs | Type* (in.) AREA (sft)
TOTAL | 0.080
TOTAL 1 0.080
TOTAL | 0.100
TOTAL I 0.100
TOTAL | 0.125
TOTAL I 0.125
*Type | — “Enclosed lens” reflective sheeting
Type 1l — “Encapsulated lens” reflective sheeting

SIGN POST AND SHEET SIGN SUMMARIES
(Bridge Project)

Figure 17-5F



TOP OF BANK w 8 ft w

TOE OF FILL SLOPE (TYP.) 11.5 ft
20 o
/\ B — =
GEOTEXTILE
SECTION THROUGH

4.0 ft SODDING STRIP RIPRAP DRAINAGE TURNOUT

RIPRAP STREAM
BANK AS REQUIRED
SHOULDER BREAK (TYP.)

LIMITS OF
RIPRAP

APPROACH SLAB

6.0 ft (typ.)

2293

o

o
o
o88

COMPACTED AGGREGATE BASE (TYP.)
4.0 ft SODDING STRIP

| softtyp)
[S—
8.0 ft (typ.)

8 - ft RIPRAP DRAINAGE TURNOUT (TYP.)

\ TOP OF BANK

RIPRAP AND SODDING LIMITS WITH BARRIER TRANSITIONS ON BRIDGE
Figure 17-5I



8.0 ft (typ.)

Q
o of
S

4 - ft SODDING STRIP

N

I
0000 58 508

GEOTEXTILE f

SECTION THROUGH

6.0t (typ.)

LIMITS OF
RIPRAP \

RIPRAP DRAINAGE TURNOUT

APPROACH SLAB

/ SHOULDER BREAK
\\
T
\

(TYP)
|

COMPACTED AGGREGATE BASE (TYP.)

4 - ft SODDING STRIP

o o 0. 0,00
\ o800 005 o B
e ooy Poas

%)
o o O _~0
0~ 00" og
N ° >SS 8B

8 - ft RIPRAP DRAINAGE TURNOUT (TYP.)
3.0t (typ.)

T &_ - _F.S%"?s"éﬁ.gg_
8080 800
TOE OF FILL SLOPE (TYP.)

RIPRAP AND SODDING LIMITS WITH BARRIER TRANSITIONS ON APPROACH SLAB

Figure 17-5J



Bridge-Painting Locations and Information

Contract Route NEBI Ref No.
Structure Structure Number : County Feature Crossed Location of
Number Number Post
Number Spans
Drainage
Contract | Lengths of Strl.- | Existing | Year Tons of | Surf. Area New- New- Clean & Ro adway
: Year Paint . Drain Casting
Structure Steel Spans Primer Last Built Strl. Strl. Steel, Color Color No. Paint Extensions
Number ft-in. * Type | Painted Steel ** 2+ (name) (5-digit no.) | Castings, each each '

* Length shown is approximate.

** The quantities shown are approximate only.
The Contractor shall determine the quantities upon which to base its bid.

BRIDGE-PAINTING LOCATIONS AND INFORMATION

Figure 17-5K




RIGHT TRIANGLE

A b
OBLIQUE TRIANGLE

RIGHT TRIANGLES

sin A = 2 = cos B cscA = ¢ =secB a=csinA=ccosB=btan A =bcotB =c2- b2
cosA=tE’=sinB secA=§=cscB b=ccosA=csinB=acotA=atanB = yc?- a2
_a._ _b_ _ a - a __b _ b
tan A = = cotB CotA=z=tanB sin A cos B sin B cos B
OBLIQUE TRIANGLES
Given Sought Formula
A, B b, c b= —— *sinB ¢ ==2% *sin (A + B)
; B, a ! sin A sin A
sinB:SinA*b c==2% *sinC
A a, b B, ¢ a sin A
1
2 (A+B) Ia+By=90°-1c
C,a, b
la- tand (A-B) =252 *tan (A +B)
Given's = 1/2 (a + b + ¢), then:
sin%A= (s - B)(s -©)
bc
1, s(s - a)
a, b, c A COS2AT A TBe
s - b)(s -c
tan%A: $
s(s - a)
_ V s(s - aXs - b)(s -c)
sin A= 2 be
Area Area = \/s(s - a)Xs - b)(s -c)
C,ab Area Area = 3 ab sin C

MATHEMATICAL FORMULAS

Figure 17-6A
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Nomendature Porapola
A = total surface area
d = distance
h = height
p = perimeter b
r = radius
s = side (edge) length, arc length
V = volume
6 = vertex angle, in radians h
¢ = central angle, in radians h
Circle
b
_ 2bh _1
A = —3 A = 3 bh
p =2nr
2
A = T[rz = b
4r
Crcle Segment S Circle Sector (1) s
ﬁ d f\
W .
1 . . .
A = 5r%¢- sin¢) (¢ in rad) A = %q)rz: %sr (¢ in rad)
=S = r-d - S
¢ =32 2<arccos v ) o ==
Crcle Sector (2) Extermnal Area
External Area = Total Area - Area of Circle Sector
| r | t=— 9
r-X
=1-x tan —
cos ¢ F - >
x ‘ﬁ\ o < ¢ = 180°-6
1 — .
Area of Triangle % (¢, 0 in deg)
1 . I A | 728
A, = z(r-x)(r sing) 4 / Total Area = rt =
(¢ in deg) < 2
Area of Circle Sector _Y_ Area of Circle Sector
) rsin ¢
= =2 qr? ~ - 1
Az 3600 ™ I I External Area = r?|——— - =« o .
tan 0 360

MATHEMATICAL FORMULAS

Figure 17-6A
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oo | Pomean | 7
3 triangle 1
4 rectangle A =35 bh
5 pentagon h h
6 hexagon
7 heptagon
8 octagon e b ] b I
9 nonagon
10 decagon

Trgpezoid

b
}
p=a+b+c+d / \ h
A=3h@+b) '
a

If ¢ = d, the trapezoid is isosceles.

Paralnelogram Reguiar Polgorn
(n equal sides) w
T
b \
h
S
) v
| a | y
| gl
P = 2@+b) o = 2% (pinrad)
- 2, heo n
d, = Ja + b“- 2ab(cos ¢ ) t(h-2) .
0 = (6 in rad)
d, = Ja>+ b2+ 2ab(cos ¢ ) n
p = ns
d’2+d? = 2(a’+b?) o
s = 2r{tan<—ﬂ
A = ah = ab(sin¢) 2
A = %nsr
If a = b, the parallelogram is a rhombus

MATHEMATICAL FORMULAS

Figure 17-6A
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CHAPTER NINETEEN

STANDARD CONTRACT DOCUMENTS AND
UNIQUE SPECIAL PROVISIONS

Chapter Fourteen provides the Department’ s procedures for the preparation of construction plans.
This Chapter describes the Department’s standard contract documents, including the Standard
Soecifications, Supplemental Specifications, Standard Drawings, Recurring Special Provisions,
Recurring Plan Details, and Schedule of Pay Items. This Chapter also provides guidelines for
preparing Unique Special Provisions if the standard documents do not address the needs of the
project.

19-1.0 GENERAL

19-1.01 Standards Committee

The mission of the Department’ s Standards Committee is to develop, review, and recommend for
approva all substantive additions and revisions to the Department’ s standard documents used for
design and construction of projects. These documents include this Manual, the INDOT Sandard
Specifications and the INDOT Sandard Drawings.

The Standards Committee meets regularly to review and act on proposed changes to the standard
documents. The Committee consists of representatives from the Department entities as follows:

Director, Construction Management Division — Committee Chairperson
Contract Administration Division

Construction Management Division, Office of Materials Management
Construction Management Division, Office of the State Construction Engineer
Construction Management Division, Office of Construction Technical Support
One representative from a district construction office

One representative from a district production office

Highway Operations Division, Office of Traffic Engineering

Planning Division, Office of Pavement Engineering

Production Management Division, Office of Roadway Services

Production Management Division, Office of Structural Services

Construction Management Division, Specifications Engineer — Secretary (non-voting)
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A Federal Highway Administration representative is present to provide comments on proposals for
use on the National Highway System. The FHWA representative is a non-voting member.



A proposal for consideration by the Standards Committee may be submitted through the Secretary
for possible inclusion on the Committee's agenda.

19-1.02 Contract Documents

All bid and contract documents should complement and agree with each other to provide a clear,
concise package that can be readily understood by bidders, contractors, and field personnel. A
conflict between contract documents can result in change orders and clams which can delay
construction and increase project cost.

In devel oping and assembling the contract documents for a project, the designer should ensure that

al thedocumentsare compatible. If the designer believes one of the standard documents may cause
aconflict, the Project Manager should be notified.

19-1.03 Hierarchy of Contract Documents

The Standard Specifications, Supplemental Specifications, Sandard Drawings, Special Provisions,
Recurring Plan Details, construction plans, and supplementary documents are essential parts of the
contract. A requirement occurringinoneisasbinding asthough occurringinall. They areintended
to compliment each other and are used to describe and provide completeinstructionsfor thework to
be accomplished.

The designer should perform quality control checksto reduce or €iminate discrepancies between the
contract documents. However, discrepancies between documents will occur. The Sandard
Specifications define the following contractual hierarchy of relationships between the documentsin
order of precedence, asfollows:

Instructions to Bidders and description of pay itemslisted in the Schedule of Pay Items;
Specia Provisions;

Plans, including Standard Drawings and Recurring Plan Details;

Supplemental Specifications,

Standard Specifications.
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If there isadiscrepancy in dimensions, calculated dimensions govern over dimensions scaled from
the plans.

Theorder of precedenceisfrom theleast-standardized document to the most-standardized document.
Each group of documents is discussed in detail below, listed from most standardized to least
standardized, since each successive document type may represent a modification of the previous
documents.



19-1.03(01) Standard Specifications

The Standard Specifications consist of the standard contract |anguage adopted by the Department for
a construction project. They are incorporated into each contract by reference. They provide the
Department’ s criteriafor the following:

the contractor’ s duties,

control of material quality;

the contractor’ s and Department’ s contractual relationship; and
measurement and payment for pay items.
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The Standard Specifications are published by the Construction Management Division and are
available either from the Department’s website or on CD. The Department also prints alimited
number of copiesfor use by Department field personnel only. New editions are not published ona
regular schedule. They areinstead issued as warranted due to the number of changes authorized by
the Standards Committee. If a new edition isissued, it will be published in March and become
effective beginning with contracts let on or after September 1 of that year. The designer is
responsible for ensuring that contract documents are developed using the edition of the Sandard
Specifications applicable to the project based on the contract |etting date.

19-1.03(02) Supplemental Specifications

Supplemental Specifications are revisions to the Standar d Specifications which have been adopted
by the Department since the last publication of the Sandard Specifications. Theintent isthat they
will beincorporated into the Standard Specifications’ next revision. Compl ete sets of Supplemental
Specifications are added to the contract documentsfor each project and areintended for general use.

Beginning with the Sandar d Specifications 2008 edition, Supplementa Specificationsarenot being
used. Instead, required revisionsto the Sandard Specifications necessary before the next editionis
published are incorporated into contracts through Recurring Specia Provisions.

19-1.03(03) Plans

Plansinclude the approved construction plans, profiles, typical cross sections, working drawings, the
Standard Drawings, and applicable Recurring Plan Details, or exact reproductions thereof, which
show the location, character, dimensions, and details of the work to be done on a project.



1 Recurring Plan Details. Recurring Plan Details are either standard details that have been
adopted since the last update of the Standards Drawings or are detailsthat areincluded ina
contract to complement a Recurring Special Provision.

Asnew or revised Standard Drawings are adopted by the Department, they will beincluded
in contracts as Recurring Plan Details. The Department will determine for which letting the
Recurring Plan Details will become effective. The Recurring Plan Details will then be
included in the next update of the Standard Drawings set and will be deleted as Recurring
Plan Details.

Recurring Plan Details that are included in a contract to complement a Recurring Specid
Provision may never become part of the Sandard Drawings. Such Recurring Plan Details
are discussed further in Section 19-1.03(04), item 1.

2. Sandard Drawings. The Standard Drawings provide standardized construction detailsfor
various elementsthat are consistent from project to project (e.g., guardrail, fencing, drainage
details, bridge elements, signs). They provideinformation on how to lay out or construct the
variousdesign elements. The complete set of Sandard Drawingsisincluded by reference as
part of the plansin each construction contract. The Sandard Drawingsaretypically updated
once each year with the new set becoming effective for contractslet on or after September 1
of each year.

Sandard Drawings are available on the Department’ s website. Plan details required for a
project which are not included in the Sandard Drawings must be devel oped by the designer
for inclusion in the plans.

19-1.03(04) Special Provisions

Specia provisions are specifications in addition to the Standard Specifications that describe
conditions and requirementsfor special situations on aspecific project. Specia provisionsare added
to the contract documentsfor aspecific project and are not binding for a contract other than the one
for which they are included.

A special provision serves one of two functionsin the contract documents as follows:

1 directly modifies the existing Standard Specifications by adding, deleting, or revising
language in an existing section, or by adding a new section; or

2. adds a stand-al one specification to the contract that does not directly modify the Standard
Specifications.



The two distinct types of special provisions are Recurring Special Provisions, which are further
subdivided into Standard Recurring Specia Provisions and Contract-Specific Recurring Special
Provisions; and Unique Special Provisions.

1 Recurring Special Provision. A Recurring Specia Provisionisaspecification created by the
Department to describe work not included in the Standard Specifications. Itistypicaly used
in multiple contracts over a period of time. A Recurring Specia Provision is typicaly
created as arevision to the Standard Specifications as the result of action by the Standards
Committee. Passage of aStandard Specificationsrevision by the Committeewill often result
in the need to issue the revision as a Recurring Special Provision prior to the next edition of
the Standard Specifications, at which time the Recurring Special Provision may be adopted
into the Standard Specifications.

A Recurring Specia Provision may require the inclusion of a Recurring Plan Detail in the
contract to complement the special provision. The Department maintains a menu of all
current Recurring Special Provisions and Recurring Plan Details that is updated as new
provisions are adopted and existing provisionsarerevised or deleted. The Specia Provision
Menu is available on the Department's website and includes a basis for use for each
provision.

In preparing a project for submittal of plans and contract documents, the designer is
responsiblefor calling out the appropriate Recurring Specia Provisionsand Recurring Plan
Detailsfrom the menu. The designer must ensure that the provisions selected are applicable
for the specific project before their inclusion in the contract documents. Section 19-2.0
provides further guidance on the use of the Special Provision Menu.

a Standard Recurring Special Provision. A Standard Recurring Special Provision can
either be a direct modification of the Standard Specifications or a completely new
specification for work not addressed in the Standard Specifications. Standard
Recurring Specia Provisionsare not to be modified by the designer and areincluded
in acontract, in their entirety, as the Department-approved version for the contract
letting date. If the language of aRecurring Specia Provision must be revised to suit
a specific contract need, the designer must submit the revised provision asaUnique
Specia Provision.

b. Contract-Specific Recurring Specia Provision. A Contract-Specific Recurring
Specia Provisions, or fill-in-the-blanks special provisions, requires project-specific
information to be entered by the designer. Each Contract-Specific Recurring Special
Provision has defined fields to be completed by the designer with information
specific to that project. No other portion of the provision is to be edited by the
designer. Aswith aStandard Recurring Specia Provision, if thelanguagein thenon-



editable fields of a Contract-Specific Recurring Special Provision must be revised,
the designer must submit the revised provision as a Unique Special Provision.

2. Unique Special Provision. A Unique Special Provisionisaspecification that pertainsonly to
a specific situation on a project that is not covered by an existing standard document. A
Unique Special Provision is intended only for a single use in a specific contract. The
Department tracks the use of Unique Specia Provisions and considers creation of a new
Recurring Specia Provision if the same general specification requirements beginto occur in
several Unique Special Provisions.

If a project-specific situation that is not described by an existing standard document, a
Unique Special Provision must be written and submitted by thedesigner. Section 19-3.0(01)
discusses guidelines for preparing a Unique Special Provision.

19-1.03(05) Instructions to Bidders and Schedule of Pay Items

Instructions to Bidders are formal instructions issued to bidders as part of or by reference in the
bidding documents. Theseincludeinstructions regarding the proceduresfor the bidder to follow in
preparing and submitting abid, aswell asother specia requirements. Theinstructionsare set based
on Departmental needs and State and Federal codes. They should be understood by the designer, but
the designer is typically not responsible for preparing or revising such instructions. If a contract-
specific instruction is required (e.g., mandatory pre-bid meeting), the designer should add thisasa
Unique Specia Provision.

The Contract Information book’ s Schedul e of Pay Itemsincludesthe description of each pay itemin
the contract and the unit of measure for the pay item. Each pay item listed in the Schedule of Pay
Items should have a related specification in the contract documents that uses the same pay-item
description and the same unit of measure as the pay item shown in the Schedule of Pay Items. Itis
the designer’ s responsibility to ensure this compatibility of pay items and specifications.

19-2.0 INSTRUCTIONS FOR USING SPECIAL PROVISIONS AND RECURRING PLAN
DETAILS

The Specia Provision Menu is maintained by the Department and is available on the Department’s
website. The Menu lists each current approved Recurring Special Provision and Recurring Plan
Detail. A basisfor useisincluded for each provision and plan detail to define the conditions that
warrant the inclusion of a Recurring Specia Provision or Recurring Plan Detail in a contract.

For each provision on the Menu, the date on which the provision was either adopted or revised, and
thefirst letting date for which the provision iseffective, isincluded. If aprovisionislisted twice, it



will havetwo different effective letting dates. Thisoccursif an older versionisbeing replaced by a
newer version, but the new version’s effective | etting date has not yet passed. Oncethe new letting
effective date has passed, the older version will be removed from the Menu. The designer should
ensure that the correct version of aRecurring Specia Provision or Recurring Plan Detail is selected
based on the scheduled letting date for the contract.

A “How to Use” document that provides further details on use of the Menu is included on the
Department’ s website along with the Special Provision Menu.

19-2.01 Standard Recurring Special Provisions and Recurring Plan Details

Provisions listed in the Menu's Section | — Standard Recurring Special Provisions and Recurring
Plan Details, are intended to appear in the contract as shown on the Department’ swebsite. If sucha
provision is required, place an X in the Place In Contract box that corresponds to the desired
provision or detail. The designer should not submit a copy, electronic or printed, of a Standard
Recurring Special Provision or Recurring Plan Detail that isto be included in the contract. Some
provisionsor plan detailsarerequired in every contract. The check box for Place In Contract will be
pre-selected and will not open for editing by the designer.

19-2.02 Contract-Specific Recurring Special Provisions

Provisions listed in the Menu’'s Section || — Contract-Specific Recurring Specia Provisions, will
reguire an attachment to be submitted. For each such provision, placean X in the Place In Contract
box that correspondsto the desired provision. The Attach. Req’ d. box will be pre-selected and will
not open for editing by the designer. The designer must submit an electronic copy of the provision
with the blank fields completed.

Instructions for use of the Recurring Special Provisions and Recurring Plan Details Menu are
included with the Menu on the Department’ s website.

19-2.03 Unique Special Provisions

The Unique Special Provisions Summary Sheet is reserved for the designer to list each Unique
Specia Provision being submitted for the contract. The designer must enter thetitle of each Unique
Specia Provision and the Standard Specification section it is most closely related to. The Unique
Specia Provisions should be listed in Standard Specifications Section numerical order. An
electronic copy of each provision must be submitted. The Summary Sheet is available on the
Department’ s website.



19-2.04 Finalization of Menu and Special Provisions

The compl eted Special Provision Menu must be submitted to the Contract Administration Division.
Regardless of the number of Des numbers associated with acontract, only one menu isrequired. If
multiple menus are submitted, they will be returned to the designer to combine them.

Contract-Specific Special Provisions attachments should be placed into one electronic file, in the
order inwhich they arelisted in the Menu’ s Section 1. Unigue Special Provisions should be placed
into another electronic file, in the order in which they are listed on the Unique Specia Provisions
Summary Sheet.

The Contract Administration Division uses the submitted menu to assembl e the Standard Recurring
Specia Provisions, Recurring Plan Details and Contract-Specific Specia Provisions that will be
included in the Contract Information Book. The approved versions of the provisions and details, as
maintained by the Department, will then be placed in the Contract Information book. Information
required for Contract-Specific Recurring Special Provisions will be copied from the attachments
submitted by the designer and placed into the Department-approved version of the special provision.
Unique Specia Provisions, as submitted by the designer and approved by the Department, will also
be included in the Contract Information book.

19-3.0 INSTRUCTIONS FOR UNIQUE SPECIAL PROVISION USE

A Unique Special Provision is required if the items of work, methods, materials, sequence of
operations, or other restrictions or requirements necessary for completion of the project cannot be
described completely by a Recurring Special Provision, a Recurring Plan Detall, the Sandard
Drawings, the Supplemental Specifications, or the Standard Specifications. Described completely
should be interpreted to mean that the work to be accomplished, the type of materials or equipment
required, the construction methods or detailsto be used, the method of measuring thework, thebasis
of payment for the work, and all restrictions or requirements specific to the contract are clearly
defined.

If a Unique Specia Provision is required for a project, the use of a provision that specifies a
proprietary product is discouraged. However, the use of aproprietary product may bejustified if it
will enhance safety, control costs, or otherwise improve the project. In specifying a proprietary
product, the designer must provide awritten explanation that describes why the proprietary itemis
necessary and what the benefits of the product are. Section 17-1.05 provides guidance concerning
use of and approval of proprietary products.



For a product or material to not be considered proprietary, those of at least three vendors must be
available. If only one or two are known, the product or material is considered proprietary. The
procedure described in Section 17-1.05 should then be followed.

Example unique specia provision phraseology is as follows.
Incorrect: Product A, as manufactured by vendor A or approved equal, shall be used.
Correct: Product A, as manufactured by vendor A; product B, as manufactured by
vendor B; or product C, as manufactured by vendor C, shall be used.

A Unique Specia Provision should not be written to correct grammatical, typographical, or other

errorsthat can exist in the Standard Specifications or Recurring Specia Provisions. If oneof theseis
discovered, it should be brought the attention of the Contract Administration Division.

19-3.01 Preparing a Unique Special Provision

A Unigue Special Provision can be written to satisfy one of two basic purposes.

A constructive special provision isused to defineaportion of the actual construction work, including
materials, equipment, methods, measurement, and payment.

A restrictive special provision setsout specific restrictions or requirements that must befollowed by
the contractor. Anexampleof arestrictive-type Unique Special Provisionisillustrated in Figure 19-
3A.

The focus of this Section isto provide guidelines for preparing a constructive-type Unique Special
Provision.

1 Define Need. Review existing Standard Specifications, Standard Drawings, Recurring
Specia Provisions, and Recurring Plan Details to determine if an existing document
adequately addresses the situation. A Unique Specia Provision be prepared only if a
situation is not adequately addressed in an existing document.

2. Research. Research the topic so that complete and detailed information is available before
writing the provision. Thismay require contacting manufacturers, contractors, or suppliers
for thelatest information. Local conditions and problems should aso befully investigated.

3. Structure and Format. Prepare aUnique Special Provision in the same structure and format
as the Standard Specifications (i.e., Description, Materials, Construction Requirements,
Method of Measurement, and Basis of Payment). Section 19-3.01(02) provides guidancefor
the structure, and Section 19-3.01(03) provides guidance for the format that should be used
for aUnique Specia Provision.




Type. Anayzethetype of construction to be addressed in the provision to determinethetype
of specificationto prepare. A specification can bewritten as either amethod specification or
a performance-based specification. A method specification describes the exact methods,
materias, or proceduresto be used to construct thework. A performance-based specification
describes the quality of the materials to be used and the required end result of thework. A
performance-based specification is preferred to encourage innovation and efficiency by the
contractor. A method specification should only be used if the method iscritical to achieving
the desired resuilt.

Outline. Develop an outline that addresses the basic requirements of the work to be
completed. It should define the essential physical characteristics of thework (e.g., material
requirements, dimensiona limitations, time, strength, weight, size, shape, configuration,
etc.). Thecontractor’ sresponsibilities should be clearly stated. Organizeall relevant factors
under each appropriate heading.

Write the Unique Special Provision. Once the outline has been developed and all research
has been completed, prepare thefirst draft. The designer should review existing Recurring
Specia Provisions for guidance on format and language. The following provides
grammatical recommendations for preparing a Unique Specia Provision:

a Voice. Use passive voice and indicative mood: “ A rubbed finish shall be applied to
the exposed surfaces.” instead of “ Apply arubbed finish to exposed surfaces.”

b. Sentences. Use simple language and words. Keep sentences short, to 20 words or
less, unless complexity is unavoidable. Avoid the use of too many commas in a
sentence.

C. Paragraphs. Limit paragraphs to three to four sentences if possible.

d. Terminology. Words should be used consistent with their exact meaning. Thesame
word should be used throughout. Do not use synonyms. Avoid words which have
more than onemeaning. Section 19-3.01(03) providesthe recommended terminol ogy
that should be used. Nonessential words and phrases should be omitted.

e Pronouns. Avoid the use of pronouns, even if this results in frequent repetition of
nouns.
f. Punctuation. Use the minimum number of punctuation marks consistent with the

precise meaning of the language. Do not use a semicolon to separate related though
distinct clauses. Instead, use a period to effect distinct sentences. Ensure that there
can be no doubt regarding the meaning of a sentence.



Capitalization. The only phrases which require full capitalization are the special
provision title and subsection headings. The only words which require an initia
capital letter without regard to their location in the sentence are Department,
Engineer, Contractor, titles of reference publications, traffic sign copy, or other
proper nounsif their useis required.

Parentheses. Avoid the use of parenthesesfor other than metric-measure equivaents.
Instead, use commas or rewrite the sentence.

Numbers. It is unnecessary to write numbers both in words and figures, e.g., “Use
four (4) bolts’. Each number, including O or 1, should be written numerically, unless
it must be used to begin asentence. Inwriting dimensions, numbers should be used,
e.g., ¥in., 10 ft, 3ga. Do not write2in. x 4in., but instead, 2 in. by 4 in. Times
and dates should be written numerically. Decimals of less than one should be
preceded by the zero (e.g., 0.02 ft). Do not begin a sentence with anumeral. Either
write the number inwords, or rewrite the sentence by placing the numeral within the
sentence.

Units of Measure. Write out units of measure within a sentence where not
accompanied by aquantity. Symbolize units of measurewhere used in atabular form
or where accompanied by a quantity.

Emphasis. All parts of a specification are equally important contractually. Do not
usedll capitals, underlines, italics, bold type, larger pitch, different font, punctuation,
etc., to emphasize words, sentences, pay items, or pay units.

Percentages. Where a percent is preceded by a number, the % symbol is used.
Where percent is used in a sentence without anumber preceding it, the word percent
is spelled out.

Clarity. To ensure that the provision is clearly written, the designer should review the

following.

a Give directions, not suggestions.

b. Do not assume that the reader understands your intent.

C. Limit the use of phrases such as* as approved by the Engineer,” “at the discretion of

the Engineer,” or “as directed by the Engineer” in place of definite workmanship
requirements. Such phrases may lead to confusion or misunderstanding. The
contractor may not know what the engineer is thinking.



10.

Avoid conflicting or ambiguous requirements. Every specification statement should
have only one meaning.

Disclose known difficulties or hazards.

Use the standard abbreviations listed in Standard Specifications.

Conciseness. A Unique Special Provision should be as conciseaspractical. Inreviewing a
provision, the designer should consider the following.

a

Avoid duplications between the Unique Special Provision and other contract
documents, including the Standard Specifications.

Do not give reasons for a specification requirement.

Do not provide additional information which is unnecessary for the preparation of
bids and the accomplishment of the work.

Once stated, do not repeat an instruction, requirement, direction, or piece of
information provided el sewherein the provision you arewriting, or elsewhereinthe
contract documents.

Do not include mandatory provisions that are required in general by the contract.
Write the specification in a positive form (e.g., use “shall” instead of “shall not”).

Do not include instructions to the Department.

Do not include design information that is not necessary for the performance of the
work.

Completeness. Ensure that the essentials have been included and that each requirement is
definitive and complete. The Unique Specia Provision should not be vague or open to
differing interpretations.

Correctness. To ensure that a Unique Specia Provision is written correctly, the designer
should consider the following.

a

Check al references to the Sandard Specifications or other contract documents to
ensure that the references are correct.



b. Where practical, independently cross-check every factual statement.

C. Do not include conditions that cannot be required or enforced.

d. Ensure that the provision does not punish the contractor or supplier. Penalties or
liquidated damages may be included, but the conditionsthat will result in penaltiesor

liquidated damages must be clearly defined.

e Ensure that the provision does not unintentionally exclude an acceptable product,
construction method, or equipment.

f. Ensure that the provision does not change the basic design of the work.

0. Do not specify impossibilities. The practical limits of workers, equipment, and
materials must be known and recognized.

h. Specify standard sizes and patterns where practical.

I Avoid persona whims and favorite requirements.

J- Ensure that sufficient attention has been provided to assessing the durability or
reliability of the material or procedure discussed. The use of recognized standards
should be quoted to ensure that the specified performance or characteristics are

achieved.

k. Make a careful, critical examination of manufacturer- or trade-association
recommendations, and require supporting evidenceto be submitted by the contractor.

l. Ensure that the provision gives directions to the contractor that are consistent with
standard industry practice and current Department policies and procedures.

m. Ask acolleagueto review the provision. What may seem clear to one person may not
be clear to someone else.

11. Submittal. Submit the completed draft Unique Specia Provision for review and approval.

Section 19-3.02 discusses the submittal of a Unique Special Provision for review and
approval.

19-3.01(01) Structure of a Unique Special Provision



Prepare a Unigue Specia Provision using the same structure as the Standard Specifications,
including subsection layouts. The use of the standardized structure of the Standard Specifications
provides a common outline for special provisions that helps to ensure that all the necessary
information is included in a provision. The designer should review the Standard Specifications
beforewriting aUnique Special Provision in order to become familiar with the structure and typical
phrasing used throughout.

The standard structure consists of the “Big Five’: Description, Materials, Construction
Requirements, Method of Measurement, and Basis of Payment.

1 Description. Briefly, but completely describe the scope of work to be performed, with
referencesto specifications, plans, or other recurring special provisionsthat further definethe
work. Where necessary or desirablefor clarity, describetherelationship of thiswork to other
work or other phases of construction. Do not editorialize.

2. Materials. List the materias to be used in the work and clearly indicate the criteria for
acceptance of the materials. Define the specificationsand properties of each material and the
method of tests for acceptance. Use references to the Standard Specifications’ materials
section as much as possible. References may be made to AASHTO, ASTM, or other
recognized specificationsif the materials are not addressed in the Standard Specifications.
Ensure that references to AASHTO, ASTM, or other specifications or test methods from
agenciesoutside of INDOT are accurate and up to date. If acertificationisrequired, ensure
that the certification typefitsthe situation and that information required in the certificationis
clearly defined.

A prime consideration in establishing material srequirementsiswhether the material will be
tested by the Department and if the Department has the capability to perform thetest. The
Office of Materials Management can provide guidance for specifying materials testing and
acceptance criteria.

3. Construction Requirements. The construction requirements should be writtenin thelogical
order in which field operations are anticipated to proceed. Clearly define the requirements
for general conditions, types of construction, and quality of workmanship. Do not leavethe
contractor in doubt asto what is required.

Describe the sequence of construction operations (method specification) or the desired end
product (performance-based specification) as described in Section 19-3.01, item 4. Where
practical, a performance-based specification is preferred. The construction requirements
should define tolerances, limits, restrictions, preparations, or other criteria related
construction of the work that must be satisfied for an acceptable product. These
requirements can include, but are not limited to, dimensions, on-site test criteria, weather
conditions, traffic condition, or time limits.



4, Method of Measurement. Describe the components of the completed work that will be
measured to determine the pay quantity for the pay item as it will be described in the
Schedule of Pay Items. Define the units of measurement and whether the item will be
measured in original position, in transporting vehicles, or in the completed work. Designate
modifying factors or other requirements needed to establish adefinitive, measurable unit. A
prime consideration for method of measurement should be the degree of difficulty that field
personnel will encounter in making measurements.

5. Basis of Payment. Define the measured units for which payment will be made. Includethe
pay item name as it will appear in the Schedule of Pay Items and define the scope of work
included in payment. Determine and identify which work isto be paid for asan individual
pay item, what work is to be included in the cost of that pay item and what work is to be
included in the cost of other pay items. The Basis of Payment must clearly identify to the
contractor what work is and is not to be included in the unit cost of the pay item. For work
that is not included in the pay item in the provision, the designer must then determine and
clearly state where the cost of such work isto be placed.

19-3.01(02) Format of Unique Special Provision

Theformat of aUnique Special Provision will depend on whether it directly modifies the Standard
Specifications or not.

A provision that directly modifies the Standard Specifications must identify the section and line
numbersin the applicable edition that isbeing modified and clearly indicate the modificationsbeing
made. Thefollowing guidelines should be used in preparing aUnique Specia Provision that directly
modifies the Standard Specifications.

1. Identify the section and line numbersbeing revised. Place distinct revisionswithin asection
in line numerical order. For example:

SECTI ON 101, LINE 13, INSERT AS FOLLOWE:

SECTI ON 101, BEG N LINE 176, DELETE AS FOLLOWS:

SECTI ON 101, DELETE LI NES 525 THROUGH 548.

SECTI ON 101, AFTER LI NE 1083, DELETE AND | NSERT AS FOLLOWSE:

2. Where more than one section is revised in a single Unique Specia Provision, place the
revised sections in numerical order. For example:

SECTI ON 205, DELETE LI NES 52 THROUGH 86.
SECTI ON 404, AFTER LI NE 1448, | NSERT AS FOLLOWG:



SECTI ON 609, BEG N LI NE 990, DELETE AND | NSERT AS FOLLOWG:

3. Spaces in the Standard Specifications between paragraphs count aslines. Also, horizontal
lines shown in tables count as lines.

4, Show revisions to Standar d Specificationstext by using strikethroughsto show del eted text
and italicsfor inserted text. Delete, theninsert. Do not insert, and then delete. Do not usea
“track changes’ feature in word-processing software to indicate revisions.

5. Retain al unrevised existing Standard Specification text in the sentence for clarity of the
revision. Show entire sentences, even if only one word in the sentenceis revised.

6. Include al text shown in each line involved in the revision. This includes sentence
fragments not involved in the revision which may appear in thefirst or last line involved.

7. Where four or more lines of the existing text are entirely deleted without insertions, the
deleted copy need not to be shown as overstruck. Indicate the deleted section and lines as
follows:

SECTI ON 101, DELETE LINES 267 THROUGH 288.

8. In making arevision which inserts new text after an existing paragraph, identify the space
after the paragraph as the line to begin after.

Do not develop aprovision that revises the Standard Specifications solely to correct typographical,
spelling, grammatical, or other errors. If such errors are evident, bring them to the attention of the
Office of Contracting.

Figure 19-3B, Example Specia Provision which Directly Modifies the Sandard Specifications,
illustrates the outline and layout that should be used for such a provision.

A provision that does not directly modify the Sandard Specificationsis formatted differently than
that which does. Figure 19-3C, Example Specia Provision which Does Not Directly Modify the
Standard Specifications, illustrates the format to use for a stand-alone Unique Special Provision.

19-3.01(03) Terminology

Phraseol ogy and terminology used in aUnique Specia Provision should be consistent with that used
in the Standard Specifications. In addition, the designer should consider the following.



10.

11.

12.

13.

14.

Amount, quantity. Use*“amount” when writing about money only. If writing about measures
of volume, such asft?, gal., etc., use “quantity.”

And/Or. Use“and” aone, or “or” aone. Do not use “and/or”.

Any, all. Theword “any” implies achoice and may cause confusion. In place of “any,” the
term “all” should be used. For example, “Correct al defects.”

Asper. Instead, use“asstated,” “asshown,” “in accordancewith,” or another similar phrase.
As shown on the plans. Use this phrase instead of “as shown in the plans,” “as detailed on

the plans,” “as shown on the detail sheets,” “as shown on the Sandard Drawings,” or “as
shown on sheet __ of the plans.”

At the contractor’ sexpense. Instead of thisphrase, use” shall beincluded inthe costs
of ”

Balance, remainder. “Balance” should be used if referring to money. “Remainder” should
be used to describe something or material |eft over.

Broken, skip line. Use “broken line” rather than “skip line.”

Coarse, course. Use “coarse” to describe atexture. Use “course” for alayer.

Conform. Usetheword “conform” to refer to dimensions, sizes, or fitsthat must be strictly
adhered to (e.g., “cut bolt threads conforming to ASA Standards, Class 2 fit, coarse thread
series’). Where a better product is acceptable, use the phrase “in accordance with...” (e.g.,
aggregates in accordance with the specification requirements if tested in accordance with
AASHTOT 27.)

Contractor. Usetheword “Contractor” in place of theword “Bidder.” “Bidder” should only
be used in aproposal. If referring to the contractor by means of a pronoun, use “it” rather
than “he.”

Department. Use “Department” in place of “Indiana Department of Transportation.” The
abbreviation INDOT should not be used in the contract documents.

Engineer. Use of "the Engineer” refers to the Chief Engineer of the Department acting
directly or through a duly authorized representative. If used in this context, "Engineer" is
always capitalized.

Ensure. Do not use “insure” or “assure,” but instead use “ensure.”



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Guardrail. Spell “guardrail” as one word rather than as two.

In accordancewith. Usethe phrase*in accordancewith” in place of “in conformancewith.”

May. Use“may” for contractor’s operations that are optional.

Milling. Do not use “scarifying,” but instead use “milling” or “surface milling.”

Or equal. Do not use this phrase without clearly defining what is“equal”.

Pay item. Usethisphraseinstead of “bid item,” “item,” or “line item.”

Proposal. Theword “proposal” should not be used where the word “ contract” is intended.
The term “proposal” should only be used to describe requirements during the bidding

process.

Resisting, resistant. Do not use“corrosion-resisting,” but instead use “ corrosion-resistant.”

Said. Do not use “said pipe, these

aggregates.”

said aggregates’ but instead, use “this pipe,

Same. Do not use “same” to replace a pronoun like “it” or “them” standing alone, such as
“connected to same,” “ specified for same,” “samewill be given consideration,” “ conforming
to requirements for same.” The sentence should be rewritten to clearly describe what is
meant.

Schedule of Pay Items. Use this phrase instead of “Itemized Proposal” or “Proposal” in
referring to thelist of pay items.

Shall. Use*“shall” to define what the contractor is required to do. Do not use “may” unless
the contractor has an option under the specification.

State. Theterm “State” is preferred over the “ State of Indiana’ or “Indiana.”

Such. Do not end a sentence with the word “such.” “Such” usually means “ of this or that
kind,” or similar to something stated. Instead, state that which isactually meant, or namethe
work to be completed or rephrase the sentence.

Symbols. Do not use the following symbolsin writing a unique special provision.

Symbol Write Instead



30.

31

32.

33.

/ per, or “&’
Fe oF

+ plus

- minus

X by

The. Do not eliminate “the” for brevity.

Thoroughly, Carefully, Clearly, etc. Avoid using these or other similar adverbs, e.g.,
thoroughly wet, shall be carefully dried, shall be clearly shown, etc., as they are
unenforceable. Preferably, state the value of the intended requirements in percent,
dimensions, number of passes, etc.

Unit Price. Use “contract unit price” instead of “contract unit price bid.”

Will. Useonly in describing something the Department will do that affects the contractor’s
performance, e.g., “The Engineer will respond in writing in 14 days” or * will be
accepted based on the Department’ s test results.”

19-3.02 Unigue Special Provision Review Process

Once aUnique Specia Provision is developed an electronic copy isto be transmitted to the project
manager for the review process. An explanation of the need for the Unique Special Provision must
also be provided, along with a request for unique pay items that can be required. The project
manager will transmit the provision to the appropriate officesfor review and comment. Depending
on the nature of the Unique Specia Provision, the following offices should be afforded the
opportunity to review a provision prior to inclusion in a contract.

Central Office
o Division of Planning
= Office of Pavement Engineering
= Office of Roadway Safety and Mobility
o Division of Production
= Office of Roadway Services
= Office of Structural Services
= Office of Geotechnical Engineering
= Office of Environmental Services
o Division of Traffic Control Systems
Division of Technology Deployment
o Division of Contract Administration
= Office of Estimating

o



o Division of Construction Management
= Office of Technical Support
= Office of Materials Management
= Office of the State Construction Engineer
o Division of Highway Operations
= Office of Traffic Engineering
= Office of Pavement Preservation
= Office of Maintenance Administration
e Disgtrict Office
o Digtrict Traffic
o District Construction
o Didgtrict Testing
o District Operations

The Unique Specia Provision will be reviewed to ensure that it does not conflict with current
Department policy or procedure, that it does not create unwarranted costs or inefficiencies, that it
does not duplicate a description of work addressed by the Sandard Specifications or Recurring
Specia Provisions, and that thework it describesis materially available, testable, constructible, and
non-proprietary unless approved. The provision will also be checked for proper structure, language,
and format.

The reviewing parties will return their comments and recommendations to the project manager for
action by thedesigner. The designer should work through the project manager to resolve concernsor
guestions regarding reviewers comments and recommendations. Figure 19-3D shows the flow of
the Unique Specia Provision process.

19-3.03 Submittal of Approved Unique Special Provision

Once aUnique Special Provision has been reviewed and approved for usein acontract, the designer
must submit the provision along with the other required contract documentsat Stage 111 submission.

The Department maintains instructions for use and submittal of Unique Special Provisions on its
website. Theseinstructions are located along with the instructions for use of the Special Provision
Menu.



STOCKPILED BORROW MATERIAL FOR PROJECT
The Department has stockpiled sufficient borrow material for use in the
project iIn the southwest quadrant of the 1-465 interchange with I-70 on the
eastside of Indianapolis.

All borrow required for the project shall be taken from this stockpile.

EXPLANATION
1. Provision title is centered and is Courier New font, 10-pt. pitch, all capitals.
2. There are no referenced Standard Specifications sections and line numbers.
3. Specification text is Courier New font, 10-pt. pitch.

5. There are no deletions or insertions.

EXAMPLE OF A RESTRICTIVE TYPE UNIQUE SPECIAL PROVISION

Figure 19-3A



USE OF CONES IN LIEU OF DRUMS

SECTION 107, BEGIN LINE 416, DELETE AND INSERT AS FOLLOWS:

Pavements and shoulders having an edge drop of more than 3 in. (75 mm) shall be
delineated with drums in accordance with 801. 09 Dellneatlon shall beat a maX|mum spacl ng of
200 ft (60 m). REe-W A
he%m—lwcf—dmms.

SECTION 801, BEGIN LINE 259, DELETE AND INSERT AS FOLLOWS:

Cones shall be made of a material to withstand impact without damage to striking
vehicles. They shall have a substantial base to restrict overturning. Cones and tubular markers
shall be as shown on the plans.

Cones shall be used only during temporary activities where portability is advantageous
and they remain in place and do not create a hazard to traffic. The use of conesin lieu of drums

will be permitted during—daytightheurs—unless—otherwise—directed as shown on the plans.

However, cones shall not be used for Interstate-route lane restrictions.

Tubular markers shall be used for separating two-lane two-way traffic as shown on the
plans or as directed.

Cones and tubular markers shall be secured in place either by weighting or adhesives.
The use of metal bases will not be permitted.

EXPLANATION
1. Provisiontitleiscentered and is Courier New font, 10-pt. pitch, al capitals.

2. Referenced Sandard Specifications section and line numbers are Courier New font, 10-pt.
pitch, al capitals.

3. Specification text is Times New Roman font, 12-pt. pitch.
4. Déetions are shown by overstrike.
5. Insertions are shown initalics.
EXAMPLE SPECIAL PROVISION WHICH
DIRECTLY REVISES THE STANDARD SPECIFICATIONS

Figure 19-3B



LIGHTWEIGHT AGGREGATE FOR EMBANKMENT

Description
This work shall consist of furnishing and placing lightweight aggregate
Ffill for embankment construction in accordance with 105.03.

Materials
Materials shall be in accordance with the following:

The aggregate source shall submit independent laboratory test results
for the quality parameters listed. The test report shall be dated not later
than 18 months from the time it is submitted. Independent laboratory test
results will not be required if the aggregate is supplied by a certified
aggregate producer on the Department’s approved Certified Aggregate Producer
List.

The lightweight aggregate shall satisfy the requirements as follows:

1. Dry Rodded Unit Weight (Mass), Max... 58 pcf (929 kg/m®)

2. Gradation, AASHTO M 195. .. ... ... ..... 1/2 in. to No. 4
(12.7 mm to 4.75 mm)

3. Finer than No. 200, MaxX.............. 8.0% by wet analysis

4. Wear, MaX. ..o oo i e e e e e e eeemeaan 50%

5. Soundness, MaX. .. ..o oo e e eeaans 12% loss

6. Friable Particles, Max............... 10.0%

7. Deleterious Particles, Max........... 1.0%

The source of lightweight aggregate is subject to approval of the Engineer.
Aggregate that is without suitable documentation of testing by an independent
testing laboratory and is not approved or is not supplied by a certified
aggregate producer, will not be accepted.

Recycled materials will not be allowed in an environmentally-sensitive area.
Construction Requirements
After placement, this material shall be lightly compacted. Density
tests will not be required after placement.
Method of Measurement
Lightweight aggregate for embankment will be measured iIn accordance
with 203.27(d).
Basis of Payment
Lightweight aggregate for embankment will be paid at the contract unit
price per ton (megagram).
Payment will be made under:
Pay Item Pay Unit Symbol
Lightweight Aggregate for Embankment. ... .. ._._ . _........ TON (Mg)

The costs of material, transportation, placement, and all incidentals
shall be included in the cost of the pay item.




EXPLANATION
Provision title is centered and is Courier New font, 10-pt. pitch, all capitals.
. There are no referenced Standard Specifications sections and line numbers.
Provision subheadings are Courier New font, 10-pt. pitch, boldface.

. Specification text is Courier New font, 10-pt. pitch.

. There are no deletions or insertions.

EXAMPLE SPECIAL PROVISION WHICH
DOES NOT DIRECTLY REVISE THE STANDARD SPECIFICATIONS

Figure 19-3C
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CHAPTER TWENTY

CoST ESTIMATING

To adequately define the project scope and to ensure that sufficient construction funds are available,
a construction cost estimate is required during the various stages of project development. As the
project progresses, the estimate is updated to ensure the project remains cost-effective, that sufficient
funds are available for construction, and that the contractor’s bid price is reasonable. This Chapter
discusses the project cost estimates required and who is responsible for their preparation.

20-1.0 PROJECT ESTIMATES

20-1.01 Project Initiation Estimate

Each district is responsible for nominating projects to be included on the Department’s Multi-Year
Highway Improvement Program. Two notable exceptions are major-improvement studies and the
Interstate System rehabilitation program, which are nominated by the Planning Division. Once a
project is nominated, the Urban and Corridor Planning Office is responsible for gathering the
necessary project information before it can be included on the Program list. One part of this
information-gathering includes a preliminary cost estimate for construction. The preliminary cost
estimate is generally provided by the entity which nominated the project. This estimate is
determined using broad units of cost (e.g., cost per mile, cost per square yard), by the type of
improvement and by reviewing similar, recent projects in the area.

20-1.02 Preliminary Engineering Study Estimate

The Environmental Policy Team, with input from the district, will prepare a more-detailed cost
estimate for a project requiring an Engineer’s Report. This estimate will be prepared based on the
estimating procedures discussed below (e.g., cost per mile, cost per square yard). However, where
quantities are available, these should be used. The Environmental Policy Team will be responsible
for obtaining appropriate parametric cost estimate data.

A preliminary-study cost estimate is determined according to the following.

1. Roadway Items. For most roadway items, the cost estimate is determined assuming a cost

per mile per roadway width. This estimate reflects the cost for earthwork, pavement
structures, drainage, or other miscellaneous items. Every effort should be made to include all
anticipated work items.



10.

Structure Items. For most structural items, the cost estimate is determined assuming a cost
per square yard based on similar structure type, work type (e.g., bridge rehabilitation,
replacement) and crossing type (e.g., railroad, highway, stream).

Traffic-Signal Items. For a signal installation, a cost estimate is determined assuming a cost

per intersection. For a signal-interconnect system, a cost estimate is determined assuming a
cost per installation. These cost estimates will be provided by the Traffic Signals Team.

Traffic-Signs Items. The cost estimate is based on the number of panel signs and cost per

sign. The cost estimate will be provided by the Signing and Lighting Team.
Lighting Items. Lighting is estimated assuming a cost per mile or per interchange where
lighting will be provided. The cost estimates will be provided by the Signing and Lighting

Team.

Traffic Maintenance. Include an estimate for traffic maintenance for each project. This

estimate is determined by parametric means with the aid of previous projects of similar size,
type, and complexity. For an expansion or major-preservation project, traffic maintenance
costs range from 5 to 15 percent of the roadway or bridge construction items.

Right of Way. Right-of-way costs for an expansion or major-preservation project are
furnished by the Office of Real Estate, including land cost, damages, and administration
costs. Right-of-way cost for another project type is provided by the Administrative Services
Team based on previous land-acquisition costs of similar projects.

Contingencies. For an expansion or major-preservation project, add a contingency factor for
miscellaneous and lump-sum items based on 20 to 30 percent of the roadway or bridge

construction items.

Preliminary Engineering. For a road project, add a preliminary-engineering cost of 3 to 6

percent based on the total of Items 1 through 8 above, excluding Item 7. For a bridge project,
use 5 to 8 percent. The preliminary-engineering cost includes environmental, survey, design,
and geotechnical work.

Unit Costs. If quantities are available, these quantities in conjunction with the average
weighted unit prices from Estimator or CES are used to develop the estimate.

The user should add the cost of major features that are beyond the basic assumptions used to develop
the estimate. For example, the cost for a major box culvert should be added to the roadway cost per

mile estimate.



20-1.03 Design Estimates

20-1.03(01) Preliminary Field Check

This is the first project stage for which the designer is responsible for preparing the cost estimate.
The total from this estimate is included in the preliminary draft from the Design Summary. At this
stage, the plans should be sufficiently advanced so that some of the major quantities can be
approximated. The estimate should be based on these quantities and the average weighted unit
prices. After entering all known quantities into Estimator or CES, the designer should include a 10
to 25 percent contingency factor based on engineering judgment for the miscellaneous items for
which the quantities have not yet been determined. If the quantities are not available, the general
cost estimating procedures discussed in Section 20-1.02 should be used (e.g., cost per mile per
roadway width). The designer should contact the Production Management Division’s Utilities and
Railroad teams, and the Office of Real Estate to obtain an estimated cost for utilities, railroads, or
right of way, unless previously supplied.

For a consultant-designed project, the consultant will be required to use the computer program
Estimator to determine the preliminary cost estimate. Section 20-2.01 discusses the Estimator
program. As with CES, Estimator will provide an initial cost estimate based on the available
quantities. The consultant will be responsible for adjusting the values to reflect the project type,
location, environment, and engineering judgment.

A project may have two or more Des numbers. For example, a combination roadway and bridge
project will have multiple Des numbers. For this type of project, separate cost estimates are required
for each Des number based on the quantities associated with that particular work category. The
Office of Contracting will combine individual estimates within a single contract.

20-1.03(02) Design Approval Plans

Most major quantities should be known at this stage. However, if this is not true, the procedures
described for determining the cost estimate in Section 20-1.03(01) are also applicable. Include the
final total from the cost estimate in the Final Design Summary. The Design Summary is submitted
to the Production Management Division director for approval including the total estimated cost. A
complete cost estimate is required as an attachment to the Design Summary for an Interstate-route
rehabilitation project, or to the Bridge Inspection Report for a bridge-rehabilitation project.

20-1.03(03) Final Check Prints



At this stage, the plans should be complete, and the preliminary cost estimate updated to a final cost
estimate. All quantities should be finalized at this stage and entered into Estimator. Section 20-2.03
provides additional guidelines for determining a cost estimate based on quantities.

20-1.03(04) Final Tracings

Before submitting the final tracings, the designer must prepare a final detailed cost estimate based on
the final plans and quantities. This may be an update of an earlier cost estimate. This estimate will
be used by the Office of Contracting to develop the Engineer’s Estimate.

For a local-public-agency project, the Office of Contracting will review the local agency’s cost
estimate and prepare the Department’s cost estimate. This may be, but is not required to be, an
independent estimate. If the difference between the local agency’s cost estimate and the Office of
Contracting’s cost estimate is significant, the Local Program Assistance Team will contact the local
public agency and negotiate an estimate acceptable to both parties.

If the cost estimate changes after the plans have been transmitted to the Office of Contracting due to
changes in the quantities, the procedures described in Section 14-1.02(03) and 14-1.02(04) should be
followed.

20-1.03(05) Other Estimates

The following indicates where new or revised cost estimates may be required during the design stage
of a project.

1. Project Scope Change. If the scope of the project changes, the designer is responsible for
obtaining a new construction cost estimate. If major changes on a Federal-aid project are
over $250,000 and if construction will occur in the current or next Federal fiscal year,
forward the revised cost estimates to the Urban and Corridor Planning Office so that it can
revise the Multi-Year Program. Estimates for scope of work changes are based on
approximate quantities and are determined using the procedures discussed in Section 20-
1.02.

2. Project Delay. If there has been a significant delay in the project since it was originally
designed and estimated, it will be necessary to update the cost estimate.

20-1.04 Engineer’s Estimate




The Engineer’s Estimate will provide a basis for the Department’s evaluation of the bids for highway
construction and will allow the Department to determine if the low-bid price is fair and reasonable
for the work involved. This estimate and the data used to generate the estimate are confidential and
are not for general distribution.

After receiving the cost estimate, the Office of Contracting will ensure that the following reviews or
activities occur.

1. Review of Estimate. The Office of Contracting will review the designer’s estimate and

check it for errors or omissions. Iflarge discrepancies are noted, it will contact the designer
to discuss and resolve differences.

2. Review of Contract Completion Time. The Office of Contracting will ensure that the cost
estimate is compatible with the contract completion period set by the district construction
personnel.

3. Review of Cost Estimate From Office of Real Estate. The Office of Contracting will add

cost estimates from the Office of Real Estate to the designer’s estimate to determine the final
Engineer’s Estimate.

4. Prepare Plans, Specifications, and Estimates (PS&E). For a Federal-aid-funded project, the
Office of Contracting will include an estimate as part of the PS&E package submitted to
FHWA.

5. Review Pre-Bid Meeting Comments. The Office of Contracting will review comments from

the Pre-Bid Meeting to determine their effect, if any, on the cost estimate.

6. Opening and Processing Bids. After the public reading of the bids, the Office of Contracting
will check the proposals for omissions or errors. If the low bidder satisfies all criteria and if
the low bid is within a pre-established award range, the bid is forwarded for approval.

7. Rejection of Bids. If all bid estimates exceed the pre-established award range, the bids and

contract are rejected and the re-advertising process begins. The Engineer’s Estimate is
reviewed with regard to the bids received.

20-2.0 ESTIMATING PROCEDURES

20-2.01 Computer Estimates [Rev. Jan. 2011]




Each construction-cost estimate must be submitted via the CES Cost Estimating System software.
CES has a detailed user-guide manual that the designer should review before using the program. The
manual can be obtained from the Office of Contracting or by contacting the Architecture and
Application Development Divison’s TRNS ¢ PORT (BAMS) Administrator.

In order to better-estimate construction costs in the future, and to analyze work done in the past,
more information must be entered into CES for an in-house-designed project, or into Figure 20-2A,
Consultant Project Input Form, for a consultant-designed project.

All consultant-designed-project-metrics information formerly submitted on the Consultant Project
Input Form should not be entered directly into CES. The following project metrics should be
submitted.

1. Latitude and Longitude. This information should be taken from the SPMS project schedule.
If it is not shown there, the designer or estimator should determine the location of the

midpoint of the project in degrees, minutes, and seconds. This data should be entered
without units symbols. For example, 89° 59’ 34"’ is entered as 895934. This information is
entered on the General tab, second page. Latitude or longitude information that is already
present must be verified.

a. For a project that includes work on more than one route, the latitude and longitude
should be entered for the point closest to the geographic center of all work.

b. For a district- or subdistrict-wide contract, the latitude and longitude should be
entered for the district or subdistrict office.

2. Project Length, Pavement Width and Depth, and Lane Miles (Kilometers). This information
should be entered on the the General tab, first page, bottom left, in the block titled Metrics.
English units should be used for a metric-units project. Each entry should be rounded to two

decimal places, as appropriate.
a. The project length is the overall length of pavement, entered in miles.

b. The pavement width is the total width of new mainline pavement, excluding paved
shoulders, entered in feet.

c. The pavement depth is the average depth of new mainline pavement, excluding paved
shoulders, entered in inches.

d. Lane miles is the project length times the number of through travel lanes, excluding
shoulders, entered in miles.



The Consultant Project Input Form, Excel file 0527-inf.xls, previously used to submit the
information described above in using the Estimator® project-estimation software, will no
longer be required.

Cost estimates are based on the quantities and applicable unit prices. CES allows the designer to
enter quantities or to develop cost estimates based on general estimating procedures (e.g., cost per
square foot of bridge deck, cost per intersection). For Estimator, the user must input actual quantities
into the program before it can generate a cost estimate. Once the quantities have been entered, the
programs will automatically provide a cost estimate based on historical data from past bids. The
Department is responsible for providing the base information used by the programs. This estimate
may be used as-is. However, the designer should review the unit costs. Based on the proposed scope
for the project, the designer should be aware of factors that may influence unit prices as follows:

geographic location (e.g., urban or rural, State location, district);
similarity of recent construction projects;

inflation (adjustments of past prices to reflect the current year);
reliability of recent construction cost data;

recent trends in cost of materials, labor, or equipment;
anticipated difficulty of construction;

project size relative to size of similar projects;

proposed project schedule;
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anticipated construction staging;

expected environmental problems (e.g., hazardous wastes, wetlands);

use of experimental materials, which requires coordination with the Office of Research and
Development; and
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engineering judgment.

20-2.02 Coded Pay Items

20-2.02(01) General

Each pay item has an official title and code number which is tied to the Standard Specifications.
These items are listed in the INDOT Catalog of Unit Price Averages for Roads - Bridges - Traffic.
This document can be obtained from the Office of Contracting. These item numbers are used by the
Department for tracking and as a historic data base. For most items, CES or Estimator will provide
the official pay item number. However, for some specialty or new items, the construction item may
not be within the computer. Therefore, the designer will be required to conduct the following.

1. Checking. The designer should ensure that there is an actual number for the item within the
system by entering the item into CES or Estimator. Do not assume that the item is not in the
system.



2. Specifications. The designer should review the Standard Specifications, Supplemental
Specifications, or Recurring Special Provisions to determine if there is a method of payment
for the item. If not, a special provision must be developed; see Section 19-2.0.

The designer should be certain that the CES or Estimator software’s pay items catalog to be used in
developing the estimate of quantities and cost estimate corresponds to that which is effective for the
contract letting date. Pay item names, pay units, or code numbers are periodically revised, added, or
deleted. It is the designer’s responsibility to check the estimating software when these changes
occur, and to be certain that they are reflected in the estimate of quantities and cost estimate
throughout project development.

20-2.02(02) New Pay Item and Code Number

If an item does not exist within the CES or Estimator program, the designer may request the Office
of Contracting to develop a new pay item and code number. The designer should minimize this
option as much as practical. The design should instead be modified slightly in order to use an
existing pay item. Where necessary, use the following procedure to request a new pay item and code
number.

l. Request. Send or fax a memorandum requesting a new pay item to the Office of Contracting.
This memorandum should include the information as follows:

a. the proposed pay item name;
b. the pay unit, both English and metric;
C. the applicable Standard Specifications section reference;
d. 3 copies of the special provision for the item, double spaced; and
e. where applicable, plan details.
2. Comments. The Office of Contracting will review the request and may solicit comments

from other Department entities. The written request for comments will include the
information as follows:

the Standard Specifications section number;

a copy of the special provision;

plan details, where applicable; and

the Office of Contracting’s comments on the request.

a o oPp

Those solicited for comments will be given five work days to return their comments.



Response. Upon receipt of all comments, the Office of Contracting will either approve the
new pay item for use and assign it a new pay item code number, or it will recommend the use
of an existing pay item by developing a supplemental description for an existing
specification.

20-2.02(03) Bridge Identification in Pay Item Name

A unique identifier should be assigned to each distinct bridge in the contract if required in a pay item

name. For a set of twin structures, each bridge should therefore be assigned a unique identifier.

20-2.02(04) Non-Participating Pay Items [Added Sept. 2011]

Figure 14-1C, Contract Preparation Documents to Contract Administration Division, includes a
section for identification of non-participating pay items. These are pay items which FHWA
cannot participate in the cost of, in an otherwise federal-aid project. The pay items should be
identified as such in the cost estimate.

The most common non-participating pay items include the following.

1.

Commemorative plaque on a bridge.

Work outside the right-of-way without permit.

Adjustment of private facilities not included in the right-of-way acquisition document such
as signs; fences, lawn sprinklers, etc.

Costs incurred to salvage items for later use by the State are not eligible for federal
participation. This includes transportation of materials or storage costs.

A betterment that is not currently part of the project. Example: excess sizing of a non-
INDOT sewer for future development. The additional cost over replacement-in-kind should
be borne by the owner of the facility being adjusted.

Purchase of equipment or supplies for retention by INDOT or an LPA that are not permanent
project fixtures. Example: purchase of changeable-message signs for retention by INDOT.



20-2.03 Estimating Guidelines

For most items, CES and Estimator will provide the designer with sufficient guidance in determining
the appropriate cost for a specific item. However, the designer should consider the following.

1. Unit Cost. The unit cost will be based upon an average price data base maintained by the
Department within CES and Estimator, price books, and unit cost bid tabulations.
Adjustments to the unit cost may be appropriate based on the factors listed in Section 20-
2.01.

2. Lump-Sum Pay Item. Desirably, a lump-sum item should not be used on a project.

However, this is not always practical. Where necessary, only use a lump-sum item where the
scope of work for the item is clearly defined and the amount of work has a minimal chance of
changing during construction. In determining the unit price for a lump-sum item, the
designer should consider the following.

a. Components. Most lump-sum items can be divided into individual parts for
estimating purposes. For example, a temporary traffic signal structure can be divided
into the pole installation, signal heads, controller, installation, maintenance, removal,
etc. Once the elements have been segregated, the designer should use engineering
judgment to determine the appropriate cost for each component.

b. Percentages. Some lump-sum items are determined based on a percentage of the
total of the contract items (e.g., mobilization and demobilization, clearing right of

way). These are further discussed below.

3. Clearing Right of Way. This is assumed to be 1 to 2 percent of the total contract cost.

Factors that should be considered include project location, rural or urban, the type of clearing
required (trees or brush), concentration of clearing, and method of disposal.

4. Temporary Bridge and Approaches. This should be segregated into its components as

discussed in Item 2.a. For example, the cost of temporary approaches should be determined
according to the amount of embankment required, width of pavement, drainage systems, etc.
Temporary guardrail and temporary pavement markings are separate pay items.

5. Miscellaneous Items. The following pay items should always be included in the cost
estimate.
a. Field Office. The pay unit is month. The number of months used for the final

quantity and schedule of pay items is set by the district Office of Construction based
on the estimated construction time.



b. Maintaining Traffic. Maintaining traffic is a lump-sum item and will be determined
based on its components. Elements that should be considered include traffic volume,
traffic composition, peak times, number of lanes, length of construction, and type of
work.

c. Construction Engineering. This will be determined by the computer. Construction
engineering is determined using 2% of the total contract cost. This may require
revision if significant engineering may be required during construction.

d. Mobilization and Demobilization. This is a lump-sum item and will be determined
by the computer. Mobilization and demobilization is determined using 5% of the
total contract cost including the amount for construction engineering. Mobilization
and demobilization consists of preparatory work and operations necessary for the
movement of personnel, equipment, supplies, and incidentals to and from the project
site; for the establishment and removal of offices, buildings, and other facilities
necessary for work on the project; and for all other work or operations that must be
performed or costs incurred when beginning or ending work on the project.

Other Cost Estimates. Other entities will prepare their own cost estimates. The designer is

responsible for ensuring that such entities receive the correct information so that they can
properly prepare their estimates.

Other Information. The designer should provide the Office of Contracting with information

that may influence the cost of the project (e.g., special commitments, experimental materials,
special equipment, expected construction difficulties).

Special Material. Contact a supplier directly to obtain a quote for a special material. The

quoted price is what a supplier hopes to receive for its product. The final price the contractor
will be required to pay will be lower due to competition and negotiations between the
contractor and supplier. Such an item as a discount for a large quantity, early payment, or
extreme competition may impact the final price. The designer should adjust the quoted price
based on these factors, previous estimates, and engineering judgment.

Incidentals. Incidental costs cover work that may or may not be addressed by a specific
contract pay item. Incidental costs may include the following:

a. work included in other items per the Standard Specifications or a special provision;
b. coordination with other contractors;

c. early completion date which demands multiple work shifts;
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d. payment of overtime;

e. winter construction;

f. congested work area;

g. high-elevation work;

h. hauling through heavy traffic, frequent railroad crossings, or traffic signals;

1. work not adaptable to the normal equipment used which results in manual labor or

renting of special equipment;

J- location of plant sites, including costs of rental and renovation;
k. the season during which the work will be performed;
L. the cost of maintaining traffic including stage construction, flaggers, lights,

barricades, or flashing-arrow signs; and
m. outside agencies’ rules and regulations (e.g., OSHA, EPA).

Structural-Plate Pipe-Arch Unit-Price Data. For a large-culvert location, the hydraulics

recommendation letter will include a structural-plate pipe-arch sizing as well as a precast-
concrete box-structure or three-sided structure sizing. If this occurs, the designer should
evaluate both structures at the structure type and size stage and choose the more economical
alternate. Ifthe hydraulics recommendation letter includes the option of a small- to medium-
sized structural-plate pipe-arch, a deformed pipe type 1 should be shown on the plans so that
the contractor has the option of providing either a corrugated-metal or an elliptical-concrete

pipe.

The Department has very little historical unit-price data for structural-plate pipe-arch
structures. Data from recent bid tabulations is available from the Contract Administration
Division’s Office of Contracting. The designer should contact pipe suppliers for additional
price information for a specific size. Some sample price data from specific contracts is
shown in Figure 20-2B.

Three-Sided-Structure or Oversize-Box-Structure Unit-Price Data. This data may be found

at www.in.gov/dot/div/contracts/standards/bridges/3sidedculv.pdf.

Concrete-Structural-Members Unit-Price Data. Estimated unit prices for are listed in Figure

20-2C. The designer should adjust unit prices based on the quantities required for the


http://www.in.gov/dot/div/contracts/standards/bridges/3sidedculv.pdf

project. The designer should increase the unit price 20 to 50 percent for small quantities.
The designer should further check with a fabricator.



CONSULTANT PROJECT INPUT FORM
ENGLISH-UNITS PROJECT

Des No.
Route No. or Road Name: Std. Spec. Year: 2010
Work Type:
Project Lenth, 4 decmal places: mi L atitude: . , .,
Pavement Width, 4 decimal places: ft
Pavement Depth, : in. .
avement Deptn, : Longitude: ° ’ ”

Lane Miles, 1 decimal place:

mi

If pavement work is not required, the width and depth fields should be left blank.

In saving the completed form, it should be identified as [Submittal] ConProjInFrm [Des No.] for
[Bridge, Roadway, Contract] Services. An example reads FT ConProjlnFrm 1012345 for

Contract Services.




Contract | LETTING | ITEM DESCRIPTION Quantity UNIT
DATE PRICE

R-20165 9-16-97 | 717-26046 | Pipe Arch, 0.109 in. T&S, 95 LFT $140
0.138 in. Bot, 28 sq ft

B-22807 | 12-17-96 | 717-26166 | Pipe Arch, 0.109 in. T&S, 78 LFT $210
0.138 in. Bot, 43 sq ft

R-23259 | 10-22-97 | 717-26236 | Pipe Arch, 0.109 in. T&S, 104 LFT $275
0.138 in. Bot, 55 sq ft

B-20916 6-04-96 | 717-26256 | Pipe Arch, 0.109 in. T&S, 110 LFT $150
0.138 in. Bot, 58 sq ft

R-22693 2-11-97 | 717-26306 | Pipe Arch, 0.109 in. T&S, 188 LFT $250
0.138 in. Bot, 64 sq ft

R-23259 | 10-22-97 | 717-26411 | Pipe Arch, 0.109 in. T&S, 114 LFT $300
0.138 in. Bot, 81 sq ft

M-23445 2-10-98 | 717-04722 | Pipe Arch, 0.168 in. T&S, 100 LFT $396
0.188 in. Bot, 119 sq ft

R-22445 3-19-96 | 717-26656 | Pipe Arch, 0.138 in. T&S, 110 LFT $325
0.168 in. Bot, 131 sq ft

R-23392 2-10-98 | 717-26657 | Pipe Arch, 0.168 in. T&S, 140 LFT $264
0.188 in. Bot, 142 sq ft

M-23686 7-14-98 | 715-05252 | Pipe, Type 1, Deformed, 20.5sq ft | 28 LFT $128

R-23126 12-16-97 | 715-05027 | Pipe, Type 1, Deformed, 20.5sq ft | 128 LFT $175

R-23126 | 12-16-97 | 715-05042 | Pipe, Type 1, Deformed, 21.9sq ft | 136 LFT $100

RS-24801 | 3-20-01 | 715-05254 | Pipe, Type 1, Deformed, 21.9sq ft | 40 LFT $196

M-23589 8-11-98 | 715-05260 | Pipe, Type 1, Deformed, 27.4sqft | 40 LFT $145

R-24432 2-22-00 | 715-05265 | Pipe, Type 1, Deformed, 32.1sqft | 315 LFT $220

R-24729 2-22-00 | 715-05272 | Pipe, Type 1, Deformed, 37.0sq ft | 158 LFT $207

R-23907 | 11-16-99 | 715-05298 | Pipe, Type 1, Deformed, 98 LFT $290

Min. Area 74.3 sq ft

SAMPLE CONTRACT UNIT PRICES
PIPE-ARCHES AND DEFORMED PIPE

Figure 20-2B




Description Cost per Linear Foot
Type | $66.00
Type Il $88.00
Type IlI $102.00
Type IV $125.00
Bulb Tee, 54 in. $114.00
Bulb Tee, 66 in. $120.00
Bulb Tee, 73'in. $140.00
English Units

CONCRETE STRUCTURAL MEMBERS UNIT COSTS

Figure 20-2C
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CHAPTER EIGHTY-FIVE

RIGHT-OF-WAY PLANS PREPARATION

85-1.0 GENERAL

85-1.01 Purposes

The primary purposes of acquiring highway rights of way are to provide sufficient right of way
to efficiently construct the facility, to enable the safe operation of vehicles on the facility after it
is constructed, and to permit the satisfactory and efficient operation of maintenance equipment
after construction.

In establishing the right of way, consideration should be given to the Office of Real Estate’s
requirements for preparing legal descriptions of each acquisition or parcel, and in appraising the
property and negotiating with the property owner. Further consideration should be given to the
staking of the right of way and the Department’s or property owners’ problems in fencing the
right of way.

85-1.02 Definitions

For definitions used in this Chapter, see the INDOT Right-of-Way Engineering Procedures
Manual published by the Office of Real Estate’s Administrative Services Team. The definitions
listed below are not included in the above-referenced manual:

1. Access Control Line (ACL). This is the line on which access is physically controlled for
Limited Access Right of Way (L.A. R/W). The ACL is usually the same as the L.A. R/W
line along which access is controlled in a legal sense. See examples in Section 86-4.0.

2. Local Service Road. This is a road constructed to a property that would not have other
access because of the purchase of L.A. R/W or physical constraints.

3. Centerline. This is a base line established in the field survey by geometric computation
(paper-relocated line) or by computer generation and is used in the preparation of plans
and in construction.

4. Chain-Link Type Fence (CLTF). This is a closely-woven fence as shown on the INDOT
Sandard Drawings which is used to fence the L.A. R/W in an urbanized area or in front
of a developed property with a maintained lawn.
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11.

12.

Control of Access. The rights of owners, occupants, or other persons on land abutting a

highway to access, light, air, or view in connection with the highway are fully or partially
controlled by a public authority. Indiana Satutes refer to this authority as limited access.
However, the extent of control or limitation is defined as follows:

a. Full Control. The control under which the authority to control access is exercised
to give preference to through traffic by providing an access connection to a
selected public road only and by prohibiting a crossing at grade or a direct drive
connection.

b. Partial Control. The authority to control access is exercised to give preference to
through traffic to a degree that, in addition to access a connection with a selected
public road, there may be a crossing at grade or a drive connection, as governed
by existing conditions and economics in land acquisition and construction.

Construction Limit. T he construction limitis the farthest limit of construction as
measured perpendicular to a base line (e.g., toe of slope, top of ditch backslope).
Construction limits should be shown throughout the plans.

Farm-Field Type Fence (FFTF). This is an open-woven fence used to fence L.A. R/W in
a rural area, but not in front of a nearby rural dwelling or a developed property with a

maintained lawn.

Final Right-of-Way Plans. The right-of-way plans are considered to be final after the
parcel numbers and other pertinent right-of-way data have been added to the right-of-way
plans by the Office of Real Estate and have been signed by the Office of Real Estate
director.

Landlocked Property. A property is considered legally landlocked where it is left without

access by the purchase of limited access right-of-way across its existing access or where a
physical barrier (e.g., a high fill, stream channel relocation) has been constructed across
its existing access or property frontage.

Limited Access Right-of-Way (L.A. R/W). See Item 5 above.

Monument, Type A, B, C, or D. Standard monument (marker) used to define the survey

line, construction centerline, or civil boundary or division.

Partial L.A. R/W. See Item 5 above.
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Preliminary Right-of-Way Plans. Right-of-way plans are considered to be preliminary

until such time as they are submitted to the Office of Real Estate for approval.

Property Line. A property line outlines or defines property ownership.

Right-of-Way Line.

A proposed-right-of-way line outlines or defines the land-

acquisition requirements for a new highway project or the improvement of an existing

highway facility.

85-1.03 Abbreviations

The following abbreviations should be used on right-of-way plans.

R/W
L.A.R/'W
A.CL.
C.L.TF.
F.F.T.F.
APP. P.L.
APP. EXIST R/'W
L.S.R.

B

[E]
N.E.P.L.

85-1.04 Composition

Right of Way

Limited-Access Right of Way
Access Control Line
Chain-Link Type Fence
Farm-Field Type Fence
Apparent Property Line
Apparent Existing Right of Way
Local Service Road
Beginning of L.A. R/'W
Ending of L.A. R/W

No Evidence of Property Line

A complete set of road right-of-way plans will include the sheets as follows:
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Title sheet;
Index sheet;

Location Control Route Survey Plat;

Plat No. 1 (if Plat No. 3 is not furnished);
Typical Cross Sections;

Plan and Profile sheets;

Detail sheets (if required);

Approach Table; and
Plat No. 3, if Plat No. 1 is not required.

A complete set of bridge right-of-way plans will include the following:



Title and Index sheet;

Location Control Route Survey Plat;
Plat No. 1;

Typical Cross Sections;

Detail sheets (if required);

Road Plan and Profile sheets;
Layout;

General Plan; and

XN kW=

Bridge Summary.

Right-of-way plans should be on standard 36 in. by 24 in. sheets (A-1 size), except for Plat No.
3, which is discussed in Section 85-2.10.

Include the right-of-way project number and right-of-way code on all right-of-way plan sheets
including the plan and profile sheets.

85-1.05 Sheet Numbering

The purpose of the right-of-way plans is to provide a set of maps and other drawings showing the
area required for the highway and associated purposes. T here is no intention on the part of
INDOT to make the right-of-way plans complete with the full construction details of a proposed
facility, as this would duplicate the contents of another set of highway plans called the
Construction Plans (see Chapter Fourteen). Right-of-way plans may show construction details,
because they are developed using the construction plan sheets and parcel numbers added to
construction plans. Right-of-way plans will include fewer sheets than the construction plans for
the same project and, consequently, are numbered differently.

The right-of-way plans include references to construction plan sheet numbers. Such references
which are discordant with the right-of-way plan sheet numbers should be corrected to show
right-of-way plan sheet numbers or should be omitted, whichever is appropriate for the
conditions.

The aerial mosaic, Plat No. 3, if required, should be numbered as the last sheet of the right-of-
way plans. Plat No. 3 may have its own numbering system shown in the title block in the lower-
right-hand corner.

Number all right-of-way plan sheets consecutively from the beginning to the end of the set. The
title sheet is sheet 1. If, after the sheets have been numbered, it becomes necessary to insert
additional sheets, the insertions can be made without re-numbering the original plan sheets by
using letters. For example, two new sheets to be inserted between 17 and 18 would be the



numbered 17A and 17B. Re-numbering is necessary, however, where a sheet is eliminated. The
total number of sheets should not be shown.

85-1.06 State-Funded FHWA Oversight Exempt Project or Non-NHS Project

The State will not submit plans or other right-of-way data to the Federal Highway
Administration for a State-funded FHWA oversight exempt project or a non-NHS project. The
delegated responsibility for such approval has been assumed by the State under its approval plan.

85-1.07 Location Survey

A surveyor will not attempt to re-establish a property line from a deed. He or she will, however,
review the last deed of record to find references to property-corner monumentation and attempt
to collect all physical evidence of property lines that are available. A hedge row or fence row
that appears to be a property line will be labeled App. P.L. Where property-line evidence cannot
be found but where a property line is expected to exist, the survey will identify this as N.E.P.L.
Where a section corner cannot be found, it will be identified as such in the survey
documentation.

85-1.08 Property-Owner Contact for Condemned Parcel

Once a parcel is in condemnation, the only contacts that a condemned property’s owner may
have are with the Legal Services Division or the Attorney General’s office.

After the land-acquisition process begins, it is the project manager’s responsibility to be aware of
which parcels may be undergoing the condemnation process.

If a condemned property’s owner, representative, or tenant appears on a final field check, the
field-check conductor must explain to him or her that no one in attendance is legally permitted to
answer questions or provide information, and that they must instead contact the Attorney
General’s office.

85-2.0 RIGHT-OF-WAY PLANS SHEETS

85-2.01 Title Sheet for Road Project or Title and Index Sheet for Bridge Project

The right-of-way title sheet should be similar to the title sheet for the construction plans and will
include the following:



1. location map to scale;

2. project description (e.g., project type; location; civil township; county, section, township,
and range);
3. project reference numbers including designation number, Office of Real Estate code

number, and reference point. The Office of Real Estate code number may be left off the
Preliminary Right-of-Way Plans, if itis unavailable. It must be shown on the Final
Right-of-Way Plans;

4. a signature block for the following:
a. the Office of Real Estate director; and
b. the Acquisition Team leader;

5. right-of-way index (bridge project), see Figure 85-2B; and

6. revision table (bridge project).

85-2.02 Index Sheet (Road Project)

The Index sheet will include the following:

a completed index. See Figure 85-2A, Sample Right-of-Way Index (Road Plans);
a list of utilities;

an abbreviation legend;

notes that can affect right-of-way purchasing; and

AN e

a revision table.

85-2.03 Parcel Listing for Land Acquisition

This sheet is no longer required in the plans.

85-2.04 Route Survey Plat

A Location Control Route Survey Plat will be kept with the survey materials for each project that
requires additional right of way and will be submitted by the designer with the Right-of-Way
Plans. A print of the Location Control Route Survey Plat should be submitted with Preliminary



Right-of-Way Plans. The Mylar of the Location Control Route Survey Plat should be submitted
with the Final Right-of-Way Plans.

1. In-House Developed Survey. The Location Control Route Survey Plat for an in-house
developed survey will be transmitted to the Office of Real Estate to be recorded, and then
transmitted back to the Production Management Division vault to be held until the project

is assigned to a designer. Once assigned to a designer, the Location Control Route Survey
Plat will be transmitted to the designer along with the survey and held by the designer until
submittal of Right-of-Way Plans.

2. Open-End-Contract Survey. The survey, when completed, along with the signed, sealed,
and recorded Location Control Route Survey Plat will be held in the Production
Management Division vault until the project is assigned to a designer. Once assigned to a
designer, the Location Control Route Survey Plat will be transmitted to the designer along
with the survey and held by the designer until submittal of Right-of-Way Plans.

3. Design-Consultant-Developed Survey. For a project where the survey is performed by a
design consultant, the designer should submit the survey and the signed, sealed, and
recorded Location Control Route Survey Plat with Grade Review or Structure Type and
Size Plans to be logged in and assigned a survey book number. O nce logged in and
numbered, the survey and Location Control Route Survey Plat will be returned to the
designer. The Location Control Route Survey Plat will then be held by the designer until
submittal of Right-of-Way Plans.

85-2.05 Plat No. 1

Plat No. 1 is defined as a plan showing the project centerline and the outline of all properties
affected by the proposed construction. In addition to the property lines, Plat No. 1 should show
all property owners, the proposed roadway, local service roads, interchanges, S-lines, and
landlocked properties. Plat No. 1 should not include the areas of the properties.

It is not necessary to include a Plat No. 1 in the right-of-way plans if a Plat No. 3 is furnished.
For a local public agency bridge project, a Plat No. 1 need not be included in the plans. Where
Plat No. 3 is not included in the right-of-way plans, Plat No. 1 must be included. Where Plat No.
1 is required, include it in the plans following the Typical Cross Sections.

The scale for Plat No. 1 must be determined for each project. See Section 14-3.05(01) item 3 for
scale information.

All property outlines should be shown. For small compact properties or lots, use a code system
and tabulate the property owners elsewhere on the plat. For a small property which requires



identification by means of a coding system, do not refer to the property as a parcel. Instead, use
the term Index Number, as shown in Figure 85-2B(1), Plat No. 1 Property Owners Tabulation
Example.

All mitigation sites should be shown. A separate legal description and area calculations should
be prepared for each mitigation site and labeled as Mitigation Site, with the land-acquisition code
and parcel number.

Figure 85-2C provides a checklist for the information that should be included on Plat No. 1. An
editable version of this form may also be found ont he Department’s website at
www.in.gov/dot/div/contracts/design/dmforms/.

85-2.06 Typical Cross Sections

Include all necessary typical roadway cross sections. These will include the mainline roadway,
crossroads or streets, or local service roads.

85-2.07 Plan and Profile Sheets

85-2.07(01) Topography

Show all topographic information in the field survey book or model files on the Plan and Profile
and the Interchange Right-of-Way sheets. Plot all topography information for 300 ft on each
side of the centerline for a sheet with a 17 = 100’ scale, or for 150 ft on each side of the
centerline for a sheet with a 1’ = 50’ scale. Stationing should be shown at 100-ft intervals. The
Plan and Profile sheets should include the following.

1. Topography. The topography should include the following:
a. subdivision lot lines, apparent property lines, no-evidence-of property lines,

property owners’ names, centerline with stationing, bearings, equations, curve
data, and apparent existing right of way;

b. county lines or corporation limits;
c. section or quarter-section line labeled as App. Section Line or App. % Section
Line;

d. existing highways, streets, or alleys showing widths and names;
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e. cemeteries, railroads, streams, or ditches;

f. private easements of access, if known;

g. sewage disposal systems, utilities, tile drains, wells, lakes, right-of-way markers,
section-corner stones, pipes, wood stakes, marks cut in concrete, brass plugs, or

other monuments;

h. iron pins or other physical features which could represent property corners,
including those located outside the limits of the plan sheet;

1. fences and fence corners;

] limits of woods, or individual trees if identified during the survey;

k. existing sidewalks, curbs, gutters, pavements, or retaining walls;

1. private roads or entrances, including drive types and materials;

m. quarries, pits, or mines;

n. springs, bridges, or culverts;

0. fire hydrants, manholes, inlets, catch basins, or vents;

p. peat bogs or muck areas, and mitigation sites; and

q. railroads or all other physical features which may affect the acquisition of right-
of-way.

Stationing. Include the station and angle of intersection at each point where the project
centerline or an “S” line crosses a centerline of a street or highway, subdivision
boundaries, section lines, quarter-section lines, or county lines.

Distances. Include measured distances from the project centerline or an “S” line to
property corners inside and nearest property corners outside the proposed right-of-way,
and block corners in subdivisions.

Closure. Ensure that the computed alignment data for an interchange or paper relocation
closes mathematically.



Property-Corner Monuments. Reference the station and offset of existing property corner
monuments located outside the limits of the plan sheet and show the App. P.L., if

applicable.

Old Survey Line. For original right of way established from an old survey line, include
an equation and enough reference points to allow the Office of Real Estate to re-establish

the old right-of-way.

Descriptions. Include the section, civil township, congressional township and range, and
name of county, subdivision lot numbers (not placed in circles), and north arrow. See
Figure 85-2D, Example Description. A circled number on the final right-of-way plans
indicates a parcel number. Ensure that conflicts with the construction plans are avoided.

85-2.07(02) Design Information

The following design information should be included on the Plan and Profile sheets.

Paper-Relocation Line. If the right of way is referenced from a paper-relocation line or
master alignment string, it must be tied to the survey line.

Construction Limits. Denote construction limits with dashed lines and label them
Construction Limits for the entire length of the project, including each “S” line. Also,

show construction limits for each drive, long structure, channel change, etc. Include and
label temporary construction limits for a temporary runaround, where applicable.

Profile. Include the profile of the existing surface along the project centerline and each
“S” line, with the proposed profile-grade lines.

Access Lane. A design feature which limits access to or from the highway (raised
median curb, removal of median curb, etc.).

85-2.07(03) Property Lines

Each existing property line must be described as completely as practical. Where applicable,
extend the property line beyond the right-of-way line for ease in identification. S how the
stationing and offset distance for each property line that parallels the survey line. A property line
that is not parallel to the survey centerline may be described by either of two methods as follows.

Describe one point on the apparent property line by showing a station and offset distance
and a second point on the centerline by showing the range station.



2.

Describe two points on the apparent property line by showing both stations and offset
distances.

Method 2 is the preferred method.

The Plan and Profile sheets should include the following:

apparent property lines where evidence exists;
N.E.P.L. note at each location where a property line is suspected to exist; or
App. Existing R/W for existing right-of-way line if known from old plans or surveys.

If all attempts to determine the apparent existing right of way are unsuccessful, the Office of
Real Estate’s Acquisition Team should be consulted to provide the apparent existing right of
way. If the Team is unable to find evidence of existing right of way, the Property Management

Team will prescribe the apparent existing right-of-way lines to be used. A request for right-of-

way determination should be sent to the Acquisition Team under the signature of the Production
Management Division’s Office manager. C opies of the Plan and Profile sheets should be
included with the request. A copy of the request, without attachments, should be transmitted to

the project manager for tracking.

85-2.07(04) Buildings or Other Improvements

Indicate the following on the Plan and Profile sheets.

Building. S how the station and offset dimension of the nearest corner for each
improvement within and 75 ft beyond the right-of-way line. It may be necessary to
increase this dimension in a rural area. Locate and show each structure containing an
overhang which occurs within the above limits. The amount of eave overhang should be
shown at each building located close to, but not crossing, the new right-of-way line.

Distance. Where the survey is an aerial survey, required or necessary data may be scaled
from the aerial topography. However, an aerial mosaic may not be uniformly to scale.

Addition. Where during the Preliminary Field Check it is determined that there is an
improvement (e.g., sign, underground tank, encroachment) that was not noted by the
original survey or included on the plans within or 75 ft beyond the right-of-way line,
determine the station, offset dimensions, and plan dimensions of the improvement, and
show the improvement on the plans.



4. Utility. Each utility crossing or entering on the proposed right of way must be shown on
the plans. For a line suspended on poles, show only the poles. However, for a high-
tension line, show the line crossing.

The correct inclusion of each utility facility should be reviewed by both the Production
Management Division and its Utilities Team at the time of the field check. Discrepancies
in the plans should be identified at this time so that proper corrections can be made.
Where a change is simply noted and revised later in the office, it can too late to secure the

necessary location data.

5. Existing Pipe. Each existing pipe and its size and type should be shown on the plans.

85-2.07(05) Notations

The following should be shown on the Plan and Profile sheets.

1. Right-of-Way Note. Include the following notes on each sheet as applicable:
All R/W described from Line “ ” except as shown.
Line ” to be constructed. [only for multiple survey lines or a paper

relocation]

Limited Access R/W requirements to apply where indicated. [only where limited
access right of way is to be acquired]

2. Right-of-Way Description. Right of way should be described as follows:

a. Identification. Except as otherwise provided in Item 2.f. below, each breakpoint
in the right-of-way line should be identified with a station and offset distance. A
station or offset may be described in terms of a property line or right-of-way line
(e.g., +PL/30, +150/RW, +LARW/23, +PL/PL). T he right of way should be
described from the centerline, which should be the survey or construction
centerline, where practical. Show the offset in whole-foot increments.

b. Parallel. W here the right-of-way line is parallel to the centerline between two
breakpoints, it should be identified by using the offset distance (e.g., 75 ft R/W).
On a curve, a uniform right-of-way line parallel to the curved centerline may be
identified by using the offset distance between the PC and the PT. The PC and
the PT of a curve should be labeled on the right-of-way line. See Section 85-4.02
for additional guidance.



C. Non-Uniform. Non-uniform right of way should be marked “R/W” or “L.A.
R/W” and should be considered as a straight line between the breakpoints,
including where the centerline is curved.

d. Clarity. Right-of-way lines and right-of-way notes should stand out and be easily
seen and understood on each sheet. For minimum line thickness and applicable
R/W symbols, see Chapter Fifteen. A right-of-way line should not obliterate a
physical feature or note that is necessary in the plan or topography presentation.

e. Common PL and R/W. Where a property line is intended to be the right-of-way
line for the new project, the right-of-way line should be drawn coincident with the
apparent property line. Designate the line either as “P.L. & R/W” or “P.L. & L.A.
R/W, A.CL.,, & . .T.F.” Ensure that the existing property line or fence symbol
is still labeled.

f. Right of Way through Platted Area. In a platted area, the exact right-of-way line
location should be dimensioned from a property corner and not from the project
centerline. A dimension at every lot line crossed is neither necessary nor desired.
It is sufficient to make ties only at streets, alleys, or the platted area boundaries
unless additional intermediate right-of-way breakpoints are required. Figure 85-
2E, Right of Way Through Platted Area, provides a sample layout. H owever,
proper ties must be established between the platted area and the project centerline.

85-2.08 Detail Sheet

A detail sheet should be included in the right-of-way plans if right-of-way lines are shown on the
sheet. All right-of-way lines should be shown, including dimensions and descriptions.

85-2.09 Approach Table Sheet

This sheet should show each approach location, type of approach, width, length, radii, and types
of materials, but not quantities (X shown in appropriate space), and distance beyond the right-of-
way line.

85-2.10 Plat No. 3

Plat No. 3,as required with preliminary right-of-way plans, will consist of one set of
photographic reproduction mylars (36 in. x 24 in.) of the entire length of the project. It should be



prepared using a scale as described in Section 14-3.05(01) Item 3, from an uncontrolled aerial
photo enlargement, with 10% overlap and with the error not to exceed 2%.

Mylar enlargements may be prepared from existing aerial photographs produced by a qualified
aerial-survey organization within the past three years, from new photography flown, or upon the
order of the designer specifically for the coverage required. The photography, especially that of
an urban area, should depict acceptable current conditions of civic, personal property, or other
improvement of the area involved, and should provide acceptable quality of the photographic
image. Include all proposed photography with the right-of-way plans submittal to the Office of
Real Estate.

If a property extends beyond the limits of a project, the designer should extend the aerial
coverage and description to include the property.

The coverage of the reproduction Mylar in the 24-in. dimension should not be less than 10,000 ft
at the 1” = 50’ scale, or less than 2000 ft at the 1”” = 100’ scale.

The 10,000 ft Mylar enlargements should be sufficiently matched and end-lapped between
successive sheets, so as to provide for a matched continuous strip of the project length once
printed, trimmed, and spliced together.

The reproduction Mylar should include the following information.

1. Centerline. T he centerline of the final selected surveyed route should be positioned
approximately in the center of the 24-in. dimension. Include the centerline stationing and
the curve radius for each portion of the centerline which is on a curve. Include the north

arrow on each sheet.

2. Property Lines. T he boundary of the entire property ownership on both sides of the

centerline and all property adjacent to or bisected by the centerline should be shown with
a dashed line and designated with the letters PL.

3. Mitigation Sites. The boundaries should be shown as solid lines. The site should be
labeled as a mitigation site.

4. Right-of-Way Lines. The right-of-way lines, as established, should be shown on both

sides of the centerline. Station and offset dimensions need not be shown.

5. Property Owners. The name of each property owner involved should be shown.

6. Section Corner. Each section corner appearing within the coverage specified, on both

sides of the centerline, should be shown with all four sections indicated in a small circle.



7. Political Boundaries. Appropriate designation of county lines, State or county roads, and

streams or ditches should be shown.
8. Area. The areas of the properties should not be included.

9. Title Block. A n appropriate title block in the lower right-hand corner of each
reproduction, in a block of approximately 3 in. x 5 in., should indicate the following:

a. R/W Plat No. 3, for the Office of Real Estate, Indiana Department of

Transportation;
b. project number, designation number, and Office of Real Estate code number;
C. aerial photo mosaic;
d. description of controlling project termini;

e. mosaic scale of 17 =20, 1”=50", 0r 1’ =100’;
f. date and source of aerial photography used; and
g. sheet number of each reproduction with its relation to the total number of

reproduction Mylar involved. A lso include the total number of sheets in the
plans.

85-2.11 Checklist

Figure 85-2F provides a checklist which may be used to ensure that the applicable information
has been included on a set of right-of-way plans. An editable version of this form may also be
found on the Department’s website at www.in.gov/dot/div/contracts/design/dmforms/.

85-3.0 PROCESSING RIGHT-OF-WAY PLANS

85-3.01 Preliminary Right-of-Way Plans

The preliminary right-of-way plans will be processed as discussed in Chapter Fourteen. The
preliminary right-of-way plans are submitted to the project manager by the designer for
subsequent transmittal to the Office of Real Estate’s Acquisition Team for its review and
comments.
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At the completion of Office of Real Estate’s review, the preliminary plans will be returned to the
designer through the project manager. It is the responsibility of the designer in charge of the
project to review the Acquisition Team’s comments and resolve differences of opinion between
the markup and the designer’s intent.

85-3.02 Final Right-of-Way Plans

After the preliminary right-of-way plans have been found to be acceptable, a mylar set of the
final right-of-way plans and two sets of prints will be submitted by the designer to the project
manager. If the project was developed using CADD, include the CADD files with this submittal.
For an in-house project, the designer will only submit one set of prints to the project manager. A
memorandum will be prepared by the project manager and transmitted to the Planning Division’s
Research and Documents Library Team along with the Mylar set and prints for processing. The
mylar set and memorandum will be transmitted by the Team to the Office of Real Estate’s
Acquisition Team for their use. A transmittal letter will be prepared by the Research and
Documents Library Team and sent to the county surveyor along with two sets of prints for
review by the county drainage board. This submittal from the Research and Documents Library
Team will not become complete Final Right-of~-Way Plans until the parcel numbers and other
right-of-way data have been added and the plans have been signed by the Office of Real Estate
director.

Once the designer receives the final right-of-way plans from the Office of Real Estate, the
designer should add the offset distances for right-of-way points. A fter submission of right-of-
way plans, the designer is responsible for submitting all right-of-way revisions to INDOT as
soon as possible. The Office of Real Estate needs the current information so that it may proceed
with the following:

1. prepare legal descriptions for the correct properties;
2. appraise the correct acquisitions; and
3. show the correct project features to the property owners.

If the designer needs access to, or a copy of, a Buyer’s Report, the Research and Documents
Library Team leader should be contacted.

** PRACTICE POINTER **

The district construction engineer should always be consulted




prior to letting a project with right-of-way clearance exceptions.

85-3.03 Revision of Approved Right-of-Way Plans

85-3.03(01) Right-of-Way Change Initiated by the Production Management Division

Change Not Requiring Land-Acquisition Suspension. A change to the right of way or

access (e.g., raised median curb, removal of median crossover, etc.), initiated by the
Production Management Division after the final right-of-way plans have been processed,
will require the following.

a. A memorandum to the Office of Real Estate director from the designer through
the Production Management Division director. This memorandum should contain
a detailed explanation of the revision and why it was necessary.

b. A set of prints of the revised sheets.

This type of revision is submitted to the Office of Real Estate through the Research and
Documents Library Team.

Change Requiring [and-Acquisition Suspension. If a major design change or scope
change is identified that will result in a right-of-way revision, the designer should send a
memorandum to the Office of Real Estate requesting that the right-of-way acquisition for
the project, or for specific parcels, be temporarily suspended. The design change should
involve three or more parcels, or 10% of the total number of parcels, in order for the

entire project’s right-of-way acquisition to be suspended. For a design change affecting
only one or two parcels, the memorandum should indicate that right-of-way acquisition is
to be suspended only on such parcels.

Figure 85-3A is the memorandum form for partial suspension. Figure 85-3B is the
memorandum form for complete suspension. Editable versions of these forms may also
be found on the Department’s website at www.in.gov/dot/div/contracts/design/dmforms/.

The Office of Real Estate should also be notified in writing if the issues causing the delay
have been resolved and right-of-way acquisition may resume. Such notification may be
included in the transmittal memorandum accompanying the revised right-of-way plans.

85-3.03(02) Right-of-Way Change Initiated by the Office of Real Estate
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A change to the right of way, initiated by the Office of Real Estate after the final right-of-way
plans have been processed, will require the following.

1. The Office of Real Estate will verbally request that the designer review a p roposed
change.
2. The designer will verbally advise the Office of Real Estate of his or her position

regarding the request.

3. Once the request has been reviewed and approved, the Office of Real Estate will send a
memorandum to the designer authorizing a change to the plans, with a copy to the project
manager. T he Office of Real Estate will establish ar easonable due date for the
submission and communicate it to the designer in the memorandum.

4. The designer revises the plans in accordance with the Office of Real Estate’s
memorandum.
a. If the designer is a consultant, go to Step 5.
b. If the designer is in house, go to Step 7.

5. The designer submits revised plan sheets, along with a copy of the of the Office of Real

Estate’s request, to the Production Management Division’s project manager. The project
manager forwards the submission to the reviewer.

6. The reviewer checks the submission in accordance with the Limited Review policy.

a. If acceptable, the reviewer transmits the revised plan sheets along with a copy of
the Office of Real Estate’s request to the project manager. Go to Step 7.

b. If not acceptable, the designer sends a letter through the project manager to the
consultant. The consultant should resolve the matter and resubmit.

7. One copy of the revised plan sheets, along with a copy of the of Office of Real Estate’s
request, is distributed by the project manager to the following:

a. the author of the of Office of Real Estate memorandum who requested the
change;

b. the Office of Real Estate’s Acquisition Team leader; and



C. the project manager for a consultant-designed project, or the designer for an in-
house designed project.

Only a copy of the correspondence is sent to the Office of Real Estate’s Property
Management Team leader.

85-3.04 Construction Change

A right-of-way change made after a project is let and awarded must be processed as a
construction change. A construction change is processed as discussed in Section 14-1.02.

85-4.0 RIGHT-OF-WAY DESIGN

85-4.01 Width

85-4.01(01) Interstate Route

The right-of-way width is based on a desirable clear width of 15 ft between the construction
limits and the right-of-way line. For construction beyond the right-of-way limits, see Section 85-
5.0.

85-4.01(02) Non-Interstate Route Except County Road

The minimum right-of-way width is based ona desirable clear width of 10 ft between the
construction limits and the right-of-way line. R ight-of-way width less than desirable is
permissible at a specific location based on engineering judgment. A less-than-desirable right-of-
way width should only be used where the cost of required right of way is prohibitive, or if

physical features control such as those encountered in an urban area.

For construction beyond the right-of-way limits, see Section 85-5.0.

85-4.01(03) County Road (Local-Public-Agency Project)

The minimum right-of-way width is based on desirable clear distance of 3 ft between the
construction limits and the right-of-way line.



85-4.02 Design Considerations

In determining right-of-way limits, the designer should consider the following.

1. Minimizing Number of Breakpoints. Except as required below, the number of right-of-

way breakpoints should be kept to a minimum.

2. Right-of-Way Break on Property Line. A change in the distance from the centerline to

the right-of-way line should not occur on a property line if there is a taking from both
properties involved. However, if it is impractical to place the breakpoint approximately
20 ft from the property line, the point should be placed exactly on the property line. The
breakpoint should not be placed in or near a stream bed, river, etc.

3. Right of Way Around a Curve. Where the right-of-way line is on a curve, the right-of-
way line should be parallel to the centerline. A nearby improvement or other condition

may justify using straight-line chords.

4. Abrupt Change in the Right-of-Way Line. An abrupt change in the right-of-way line
should be avoided. The maximum desirable rate of change is 5 ft laterally for each 100 ft

along the centerline. This low rate of change may not, however, be practical in rough
terrain. This will reduce the number of right-of-way markers or corner posts for fencing,
and will reduce the maintenance cost of the fence.

5. Adjacent Projects. Where adjacent projects end within the limits of a particular property,

each project must show the complete right-of-way requirements across the property in
question, both on the plan and profile sheets and on the aerial mosaic (Plat No. 3) or Plat
No. 1.

6. Variable Median. The right of way should be described only from one survey centerline

for a variable-median roadway. For a wide median of at least 200 ft, it may be necessary
to describe the right of way from two centerlines.

7. Hatching of Residue. Landlocked residue should be identified by the use of hatching on
Plat No. 3 or Plat No. 1.

8. Construction Limits. Show the construction limits for each area where construction is

planned in order to establish the right-of-way requirements for the project.

0. Two-Centerlines Description. Do not describe one right-of-way point from each of two

centerlines.



10. Unstakable Breakpoint. A void a right-of-way break where the breakpoint cannot be
staked (e.g., in a stream or drive).

11. Small Parcel. Ad ditional right-of-way breakpoints or short distances between breaks
should be considered where such a procedure will eliminate taking a parcel or will avoid
leaving a small remnant.

12. Cemetery. In conformance with Indiana Satutes, a Department-maintained route is
required to be a minimum of 100 ft from the nearest gravesite wherein burial rights have
been transferred, or from a mausoleum in a cemetery. Right of way or temporary right of
way can be taken from a cemetery with the consent of the cemetery owner, governing
board, or the relatives of interred people. However, avoidance of taking right of way
from a cemetery is advisable because of the substantial administrative burden and
because the contractor can be enjoined from building a road on cemetery property upon
the complaint of a person. Where a small cemetery is affected, relocation of the cemetery
may be an acceptable mitigation strategy.

85-5.0 ALTERNATE RIGHTS OF WAY

85-5.01 Temporary Right of Way

Temporary right of way should be specified for where there is a definite time limit on the State’s
need for the use of the land. The conditions under which temporary right of way will be required
are discussed below.

85-5.01(01) Drive Construction
Temporary right of way is not always warranted for drive construction. If permanent right of
way is not required from a property owner, temporary right of way from that property should be

avoided if possible. This is in effort to reduce the number of parcels on a project.

1. Where to Consider Temporary Right of Way for Drive Construction. Temporary right of
way for drive construction should be considered where one of the criteria exists as

follows:

a. the proposed drive grade and vertical curve required to construct the drive tie-in
extend beyond the permanent right-of-way line. T he drive grade should not
exceed the grade shown on the INDOT Sandard Drawings;



b. if right of way is required from a property for other work, the drive should be
paved to the right-of-way line and the necessary temporary right of way for drive
construction should be acquired;

C. the drive pavement is in need of replacement to the right-of-way line, or a
different drive pavement material than that in place must be used;

d. if the proposed drive is wider than the existing drive, the tapers should be placed
outside the permanent right of way as shown on the INDOT Standard Drawings;
or

e. revising the drainage causes grading work outside the permanent right of way.

2. Where Not to Consider Temporary Right of Way for Drive Construction. T emporary
right of way for drive construction should not be considered in one the situations as
follows:

a. the proposed drive grade and vertical curve required to construct the drive tie-in

are short of the permanent right-of-way line, and the existing pavement beyond
the tie-in point may remain in place. Paving should stop at the drive tie-in point,
or within 5 ft of the right-of-way line, whichever is farther from the roadway; or

b. for a partial 3R project, a 3-ft wide HMA wedge is placed adjacent to the mainline
or shoulder pavement. Therefore, no temporary right of way will be required.
See Section 56-4.05(02).

Construction limits for each drive should be shown on the plans within the temporary right of
way. Excessive temporary right of way should not be taken outside of the construction limits.
The minimum distance from the construction limits to the temporary right-of-way line is 5 ft.
This distance can vary depending on the individual situation. A feature such as a tree, well,
septic system, planter, garden, sign, lamp post, etc., may appear within the temporary right-of-
way limits. If such a feature is within the temporary right of way and is not to be removed, it
should be identified on the plans as not to be disturbed.

** PRACTICE POINTER **

Where it is necessary for complete construction of a drive to extend
outside the permanent right of way, the necessary temporary right
of way for construction of the drive should be shown on the plans

and labeled as such.




85-5.01(02) Improvement Removal
Where improvement removal is required, the designer should consider the following.

1. Where it is necessary to go outside the permanent right of way to complete the removal
of an improvement through which the right-of-way lines pass, show the necessary
temporary right of way for the removal on the plans (see Item 3 below).

2. Temporary right of way will be provided for the removal of each improvement that
encroaches on the proposed right of way, but is also partially located outside the take (see
Item 3 below). Temporary right of way will not be required to remove an encroachment
where the existing right of way is adequate and there is no other right-of-way acquisition.
The property owner will be required to remove an encroachment of this nature.

Temporary right of way can be established only for the removal of a partial encroachment
upon right of way to be acquired. T he removal of a partial or complete illegal
encroachment upon existing right of way acquired on p revious projects, with no
encroachment uponne w right of way, is the responsibility of the owner of the
encroaching improvement. Therefore, no temporary right of way is required.

Temporary right of way cannot be acquired from an owner for the removal of an
adjoining owner’s improvement. If an improvement is on or extends over the property
line, the Office of Real Estate should be consulted.

3. The parts of an encroaching building, including signs, which lie outside the permanent
right of way, must be embraced with temporary right of way, having limits which are
about 20 ft from a part of the building or sign. W here practicable, the perimeter of
temporary right of way for building removal will be a four-sided figure formed by two
parallel lines (one of which is the designed right-of-way line) and by two lines
perpendicular to the centerline. The distance between this temporary right-of-way line
and the extremities of the building involved may exceed 20 ft for the purpose of
convenience. Exceptions to the 20-ft distance will occur where the distance from the
building in question to the boundary of the property involved is less than 20 ft. In this
situation, the temporary right-of-way line should follow the property line. The 20-ft
distance must be waived where it will embrace a portion of a second building which is
situated wholly on the abutting owner’s residue and should not be removed.

For a platted lot, the above described method of designing the quadrilateral should be
disregarded if the four bounding lines can be made parallel with lot lines to enable the use
of descriptions “By Parallel Lines.” For example, such a description may read, “The



north 24’ of the south 49’ of the west 41° of Lot 29 in Smith’s Addition .....” This is a
perimeter-type metes-and-bounds description, furnishes an easy means of identifying the
land, and is easier to compose.

85-5.01(03) Unsuitable Materials

The following discusses where temporary right of way may be required for unsuitable materials.

1. Peat Removal. Where the permanent right of way is not sufficient to provide for disposal
of peat, temporary right of way may be taken for this purpose.

2. Other Materials. U nsatisfactory foundation soils other than peat are disposed of as
Unsuitable Material, and temporary right of way is not provided for this disposal. Where
the quantities of unsatisfactory foundation soils are of the magnitude that it is desirable to
provide temporary right of way adjacent to the proposed facility, the plans must state the

nature of the soils to be disposed of on the temporary right of way.
3. Disposal. Temporary right of way for the deposit of soils to be wasted as in Items 1 and
2 above should be determined on the basis of depositing the waste soil at a depth of 3 ft.
85-5.01(04) Grading as Excavation on Temporary Right of Way
Where temporary right of way will not be returned to its original condition, this fact must be
shown on the plans. Where material from the temporary right of way is to be used in the
roadway fill, a note to this effect must be shown, e.g., Excavation of 120 yd® from the channel
change shall be used in the roadway fill.
85-5.01(05) Concrete Slab Removal
Do not include temporary right of way for concrete slab removal where the slab can be sawed
along the permanent right-of-way line.

85-5.01(06) Describing Temporary Right of Way

Where temporary right of way is required, define onthe plans the purpose for which the
temporary right of way is being taken.



85-5.01(07) Permanent Construction

Permanent construction may not take place on temporary right of way. Permanent right of way
must be acquired for this purpose. An exception may be made to this for grading in a residential
area where a shallow cut or fill is involved. Temporary right of way for yard grading may be
specified for up to 2 ft difference in elevation. Otherwise, permanent right of way should be
purchased. E xceptions to this method of establishing right of way should be used upon the
recommendation of the Office of Real Estate with the concurrence of the property owner.

85-5.01(08) Restriction on Temporary Right of Way for Drive Construction
Temporary right of way cannot be acquired from one owner to construct an adjoining owner’s

drive. If the drive cannot be relocated entirely upon the adjoining owner’s property, permanent
right of way should be acquired.

85-5.02 Provisional Right of Way

Where there is a continuing need (no definite time limit) for entrance onto a property outside the
permanent right of way line, the area so required should be taken as provisional right of way.
Provisional right of way must be shown on the plans, and the purpose for which it is being taken
clearly indicated (e.g., Provisional Right of Way to Limit Line-of-Sight Obstruction).

Provisional right of way cannot be condemned. W here provisional right of way cannot be

acquired through negotiated purchase or gift, the fee simple title will need to be secured by
condemnation and the right of way will be considered permanent.

85-5.03 Perpetual Easement for Off-Highway Construction

Where an off-highway sewer, ditch, drain, or other permanent item is to be constructed and
subsequently maintained by the State, and it is not necessary or desirable to acquire the fee
simple title to the right of way, the plans should show the acquisition as a Perpetual Easement
for

The relocation of a legal ditch or legal pipe drain requires the acquisition of a perpetual easement
so that the county can maintain the portions of the ditch or pipe drain outside the permanent
right-of-way limits.

The amount of legal-ditch- or pipe-drain-usable easement right-of-way overlap will vary from 0
where right-of-way costs are minimal, to a maximum where extensive damages are indicated.



The amount of overlap should be discussed on the field check. Right-of-way markers will not be
required for delineation of a perpetual easement.

The design should be incorporated into the applicable Right-of-Way Plans not yet submitted to

the Office of Real Estate. Revisions to such plans now in review by the Office of Real Estate
should be made per its request.

85-6.0 FIELD CHECK

85-6.01 Purpose

A field check is held during preparation of design plans, at which time the proposed right of way
may be reviewed. A field check may be held specifically for right-of-way review, particularly in
an urban area where there are a large number of right-of-way decisions to be made.

85-6.02 Types of Inspections

The following describes the right-of-way field inspections that may occur.

1. Preliminary Field Check. Right-of-way requirements are a primary consideration at the

Preliminary Field Check. A ccess provisions on a limited-access facility should be
resolved at this time as discussed in Chapter Eighty-six. The Preliminary Field Check
Plans which are provided to the Office of Real Estate for use at the field check must be
prepared showing the right-of-way lines.

2. Final Field Check, If Required. Right-of-way requirements should be shown in complete
detail on the Final Field Check Plans. At the time of the Final Field Check, the right-of-
way requirements are to be reviewed by the members of the field-check party and either
revised or approved.

An Office of Real Estate representative should be present at the Preliminary and Final Field
Checks to consult with the designer regarding right-of-way impacts. The Office of Real Estate
representative should be encouraged to make an independent review of the plans, not only from a
right-of-way viewpoint, but also in anticipation of appraising and buying problems.

85-7.0 REINFORCED-CONCRETE RIGHT-OF-WAY MARKERS

85-7.01 Specifications




Reinforced-concrete right-of-way markers should be in accordance with the INDOT Standard
Drawings and the INDOT Standard Specifications.

85-7.02 Warrants

Reinforced-concrete right-of-way markers are used to define the right-of-way for the following.

1. Route within the State system including that on the Interstate System.

2. That portion of a county road or city or town street where right of way is purchased by
the State to permit reconstruction of a portion of the road even though the road and the
right of way may be subsequently abandoned to the local agency.

3. Local-service road where the State is purchasing the right of way for a new location but
intends to subsequently abandon the right of way and the local-service road to the local
agency.

4. County-Federal aid route.

Right-of-way markers may be eliminated in a highly-urbanized area where recommended or

approved by the appropriate district office.

85-7.03 Placement

The back face of each marker should be set on the right-of-way line approximately 1000 ft apart.
A marker should also be placed as follows:

1. at each corner or angle point of an irregularly-shaped right-of-way line;

2. opposite each PC and PT of each curve on each right-of-way line;

3. a maximum of 500 ft apart on the inside and outside of each curve; and

4. where, at a given marker, the adjacent marker on that line is visible assuming an eye level

of 60 in. at the intermediate marker.

The location of each right-of-way marker should be shown on the plans. The locations will also
be tabulated in a table showing station and offset and designated as Right or Left of the
centerline.



85-7.04 Fence as Right-of-Way Marker

The following will apply to fencing as a right-of-way marker.

1. A right-of-way marker is not required where the plans provide for a fence on the Limited-
Access Right-of-Way line (L.A. R/W).

2. Where the L.A. R/W is not fenced, markers should be provided as set out in Section 85-
7.03.

3. Where a fenced L.A. R/W line ends and non-fenced right of way begins, the end fence
post should be considered as a right-of-way marker in determining the placement of the
first right-of-way marker.

4. A corner or angle point should not be artificially introduced so as to require a marker at

less than the normal distance after a fence post at the end of L.A. R/W.

85-7.05 Resetting Right-of-Way Marker

At one of the field checks, the Production Management Division representative should, in
cooperation with the district representative, determine if there are existing right-of-way markers
that should be reset. The number of new markers plus the number of markers to be reset should
equal the total number of markers required for the project.

85-7.06 Quantities and Pay ltems

Quantities and pay items should be determined as described in the INDOT Sandard
Soecifications.
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public maintenance would be impractical, its transfer to a county or municipal authority
would be prevented.

4. Landlocking. Where there is not a substantial difference in the estimated costs between
landlocking versus construction of a local-service road, the designer, in conjunction with the
Office of Real Estate’s representative, should recommend landlocking the parcel. If the
comparative cost study indicates that the construction of a local -service road is justified, the
typical section for the road should satisfy the local agency’s criteria; see Iltem 1 above. The
Office of Real Estate’s representative will review the comparative cost study to determine the
justification for landlocking versus the construction of the local-service road at the time of
the preliminary field inspection.

5. Dead End. Additional right of way should be acquired at the end of a dead-end local-service
road to accommodate a cul-de-sac where developer or local-agency criteria require such
action.

6. Local-Service-Road Terminus. A local-service road that provides access to more than one

property should end at the terminal property’s boundary. Treat road work necessary beyond
that point as drive construction for which temporary right of way should be acquired.

7. Right-of-Way Width. Once the engineering and economic feasibility of a local-service road
has been established, select a right-of-way width which best fits the usage of the land that it
is intended to serve, provides the least practical disturbance to neighboring properties, and
considers all construction costs. Zoning restrictions (including minimum county or
municipal criteria for a highway or street) should be considered regarding the potential uses
of the property. EXisting ordinances may be secured for consideration as documentation
affecting the market value of the land. The designer should consider zoning restrictions due
to their influence upon potential land use and to avoid a local-service-road right-of-way
width which is inconsistent with the zoning restrictions. With a narrow right-of-way width,
temporary right of way may be required to accommodate minor grading, etc.

8. Cattle Pass or Other Private Underpass. If a private underpass is provided, it should be
justified by the Office of Real Estate. The appropriate right-of-way plan and profile sheet
should include a note which reads as follows: Structure No. (Cattle Pass)
Included to Mitigate R/\W Damages.

86-1.04 Preliminary Field Check

The Preliminary Field Check plans should show the most reasonable means of providing access to
each property that is not to be landlocked. More than one local-service road location may be studied



to access the same property. The designer should complete the access study form (Form R/W-16) in
Figure 86-1A for each proposed local-service road location. The form, together with a set of
Preliminary Field Check Plans, should be provided to Office of Real Estate’s representative at the
Preliminary Field Check. The Office of Real Estate’s representative should also complete Form
R/W-16 and Figure 86-1B, the multiple-property form, if required, and return them to the Production
Management Division as a part of the Preliminary Field Check Report.

If access problems are discovered after the time of the Preliminary Field Check, forward this
information to the Office of Real Estate’s manager by memorandum for the project manager’s
signature, requesting that the forms be completed and returned to the Production Management
Division with the recommendations regarding access versus landlocking. Processing of forms and
accompanying correspondence will be through the Production Management Division’s project
manager.

86-1.05 Federal Highway Administration | nvolvement

An access study and recommendation should be prepared and reviewed in-house and approved by the
Production Management Division director. This applies whether the project is exempt or not exempt
from FHWA oversight. However, if a unique problem arises, provide an extra set of plans at the
Preliminary Field Check stage for the FHWA. Include one copy of each of the forms discussed in
Section 86-1.02 and a complete set of plans showing all access provisions. This material should be
transmitted by letter for the signature of the Production Management Division director with definite
recommendations in the letter identifying each affected property owner and a recommendation to
either provide access or landlock the particular property.

Access provisions as recommended by the Department may be included in the right-of-way plans
after they have been reviewed and approved by the FHWA.
86-2.0 DESIGN CONSIDERATIONS

86-2.01 Interstate-Route Right of Way

Full access control will apply. The right of way will be designated as Limited-Access Right of Way
(L.A. R/W).

86-2.02 Non-Interstate Route

For a non-Interstate route, the following will apply.



1. Freeway. Full access control will apply. The right of way will be designated as L.A. R/W.

2. Divided Roadway. Access control will consist of the following.

a. New Location. Partial access control will apply. Access to a new facility will be
only at selected public roads. Conduct cost studies to determine the need and
effectiveness of local-service roads to serve abutting landowners.

b. Existing Location with Additional Right of Way. The addition of lanes or other
safety features requires a considerable expenditure of funds. The physical taking of
land adds a considerable cost to the project. The acquisition of access control and
construction of local-service roads is well-justified because it helps to prevent
obsolescence of the design and helps to ensure future capacity and safety.

Partial access control will apply. Access will only be from selected public roads.
Consider using local-service roads to provide reasonable access to abutting
properties. It may be necessary to provide direct access to an abutting parcel. Private
direct access should be minimized. Adverse impacts should be analyzed or cost
studies made to determine the best access alternative.

C. Existing Location within Existing Right of Way. Partial access control will apply.
Access control that will provide as much preference as practical to the highway user
but yet serves the developments and abutting properties without the need for local-
service roads is desirable. Onadivided lane facility, access points on alternate sides
of the highway should be opposite each other and located at crossovers if practical to
minimize points of potential traffic conflicts. Where properties abutting the highway
are numerous with narrow frontage, it may not be economically feasible or practical
to acquire access rights.

3. Two-Way Facility. This is a connector route providing access between communities or to a
higher-type roadway. For a new location, partial access control should be provided that will
give preference to the highway user. On an existing alignment, developments and abutting
properties must be served. The designer should provide reasonable access and minimize the
right-of-way costs, as practical.

86-2.03 Limited-Access Right of Way on Crossroads at | nter change

This is shown in Figures 86-4A, 86-4B, 86-4C, 86-4D, 86-4E, and 86-4F. The figures are titled as
listed below.



86-4A L.A. R/W at Interchange, Case |

86-4B L.A. R/W at Interchange, Case Il

86-4C L.A. R/W at Interchange, Case 1l
86-4D L.A. R/W at Interchange, Case IV
86-4E L.A. R/W at Interchange, Case V
86-4F L.A. R/W at Interchange, Case VI

86-2.04 Openingin Limited-Access Right of Way

Where an opening is required, the designer should consider the following.

1. Width. If a project is designated a Partially-Controlled Access facility and some access
points are permitted on the L.A. R/W, provide a 50-ft minimum opening at the right-of-way
line. An opening of larger than 50 ft should be provided where necessary to accommodate
the land use and to avoid excessive damage to adjoining properties. However, an opening
wider than 60 ft is not necessary unless a drive is skewed. The opening for each drive should
be measured at a right angle to the centerline of the drive outside the L.A. R/W line, or 25 ft
on each side for a 50-ft opening. See Figure 86-2A, L.A. R/W Opening (Horizontal Curve),
and Figure 86-2B, L.A. R/W Opening (Angled Approach). No dimensions are required on
End L.A. R/W and Begin L.A. R/W. It is the responsibility of the designer to provide a
minimum width for a road and street approach consistent with local-agency requirements or
criteria.

2. Tabulations. Tabulate all openings in limited-access right of way using the centerline
stationing on the respective plan and profile sheet as shown in Figure 86-2B(1), Access
Openings Tabulation Example.

3. Designations. In designating right-of-way openings on the plan and profile sheets, the
designer should consider the following.

a. Indicate each End Limited-Access Right of Way, Access-Control Line and _(type)
Fence location by showing the station and offset distance. The symbol [Elmay be
used provided a legend is given. The fence should either be the chain-link type
(CLTF) or the farm-field type (FFTF). Use the correct abbreviations on the plans
rather than the complete description; see Chapter Fourteen.

b. Indicate Begin L.A. R/W, ACL & _ (type) Fence locations by providing the station
and offset distance. The symbol [elnay be used provided a legend is given.



C. Designate right of way across each private or commercial approach. However, do not
provide a designation across a railroad, street or highway, or navigable stream or
lake. If arailroad is abandoned, L.A. R/W across the old railroad right of way may
be considered.

d. Each Begin Fence or End Fence point should be assigned a station and offset distance
from a control line, except as shown in Item 1 above.

e. Examples for designating an opening are provided in the figures in Section 86-4.0.

4, Designating an Approach. On the plan and profile and interchange-details sheets, indicate
the type of drive with the note _ (width) Class _ (type) Drive Req’d. Also include the
station location and an arrow pointing to the right of way for drive construction. Include the
drive details on the approach table.

86-2.05 Bypass

Indiana Statutes require that where INDOT constructs a bypass around a city or town, the
Department must designate and establish the highway as a limited-access facility.

86-2.06 | mprovements Within Limited-Access Right of Way

No part of a private improvement will be permitted inside the limited-access right of way. A
deviation from this policy must be approved in advance by the Production Management Division
director and the Federal Highway Administration, where applicable.

86-2.07 Railroad

Limited-access right of way should not be shown across operating-railroad right of way. The
description of the opening should be as discussed in Section 86-2.04. On a non-Interstate-route
project where the new roadway parallels a railroad, it will not be necessary to take limited access
right of way along the railroad. Consideration should be given to where more than the minimum
distance exists between the highway and the railroad, and there is a possibility of commercial
development on the property. Do not leave an area large enough to permit later development
between a highway and a railroad which can result in a request for access to a limited-access facility
at some future date.



86-2.08 Accessto Adjoining Propertieswith a Common Approach

Figure 86-2C illustrates the preferred method for providing access with a common approach to
adjacent properties.

86-3.0 FENCING

86-3.01 Warrants

Limited-access right of way should be fenced. Exceptions to this criterion include the following:
1. through a floodplain where the fence will be below the high-water elevation;

2. on new or reconstruction work where the property is a residence or a business and has a
maintained lawn;

3. parallel to existing railroad right of way (see Section 86-2.07);

4. where entrances are relatively close and short runs of fence would provide minimal benefit;

5. where an existing fence is considered adequate or has been requested to remain by the
property owner;

6. where a physical feature (e.g., large cut, public land, heavily-wooded area) discourages the

development of an unapproved access point; or
7. other unique situation which may preclude the practicality and need for a fence.
For an Interstate-route rehabilitation project, the need to repair or replace the right-of-way fence
should be discussed at the field check. If the field-check recommendation is different than the
recommendation shown in the Engineer’s Report, it should be indicated in the field-check minutes.

The guidelines for fence repair or replacement are as follows.

1. For a partial 3R project, the fence design life is about 10 years. Hence, if the fencing will last
10 years, a quantity of fence patching should be determined.

2. For a crack and seat project, the fence design life is about 15 years. Hence, if the fencing will
last 15 years, a quantity of fence patching should be determined.



3. For a pavement rubblization and replacement project, the fence design life is about 25 to 30
years. Therefore, the fence should be replaced.

86-3.02 Application

Fence used to define and control limited-access right of way is placed on the access-control line.
Two exceptions are at a separation structure or large culvert. The fence is terminated at the near
corner of a bridge structure and begun again at the far corner. The fence may be either terminated at
one side of a large culvert and started at the other side or carried over the top of the culvert.

Provide chain-link type fence in front of a house (lawn area) or in an urban or suburban or other area
where aesthetics may be important to the occupant (e.g., motel, office, school, church). Farm-field
type fence should be used at all other locations. A short section of farm-field type fence should not
be used where it would detract from the appearance of the installation. The project engineer may
change the type of fence shown on the plans upon receipt of reasonable written justification from a
property owner.

86-3.03 Fence Posts

Group 1 fence posts should be used where new fence is required. Group 2 fence posts should be
used for existing fence which requires repair or replacement. The fence-post type must be identified
where fencing requirements are shown on the plan and profile sheets as in the example notes as
follows:

LARJ/W., AC.L &F.F.T.F.w/Gp. 1 Posts Required
or
I ftof C.L.T.F. w/ Gp. 2 Posts Required
86-4.0 ACCESS-CONTROL FIGURES

The following figures illustrate INDOT’s limited-access right-of-way policy and fencing practice.

1. L. A. R/W at Interchange. Figures 86-4A through 86-4F illustrate the application of limited-
access right of way at an interchange. The following are shown.

a. Case I. Figure 86-4A illustrates an outer-ramp connection with a divided facility ina
rural or urban area.



b. Case Il. Figure 86-4B illustrates a typical at-grade ramp connection for an undivided
facility in a rural or an urban area.

C. Case Ill. Figure 86-4C illustrates an outer-ramp connection with a divided facility
where the divided facility is transitioned from a two-lane facility in a rural area.

d. Case IV. Figure 86-4D illustrates an at-grade ramp connection with a divided facility
where the divided facility is transitioned from a two-lane facility in a rural area.

e. Case V. Figure 86-4E illustrates an outer-ramp connection with a divided facility
where the divided facility is transitioned from a two-lane facility in an urban area.

f. Case VI. Figure 86-4F illustrates an at-grade ramp connection with a divided facility
where the divided facility is transitioned from a two-lane facility in an urban area.

Limited Access Control. Figures 86-4G through 86-4 O illustrate typical examples for access
control for a facility crossing a freeway. The following examples are provided.

a. Figure 86-4G illustrates where the access control is carried along the crossroad over
the freeway.

b. Figure 86-4H illustrates where a fenced and a non-fenced crossroad passes under the
freeway.

C. Figure 86-4 I illustrates where a fenced and a non-fenced railroad passes under the
freeway.

d. Figure 86-4J illustrates where a crossroad is closed and where a railroad is
abandoned.

e. Figure 86-4K illustrates where the freeway passes under a crossroad left at its original
grade.

f. Figure 86-4L illustrates where the freeway passes under a crossroad and the crossroad

has been elevated.

g. Figure 86-4M illustrates where the freeway passes over a navigable river, stream, or
lake.
h. Figure 86-4N illustrates where the freeway passes over a non-navigable river, stream,

or lake.



Figure 86-4 O illustrates where the crossroad passes under a freeway with a wide
median.

Figure 86-4P illustrates where the freeway passes under a relocated crossroad.



State Review By

ROUTE: PROJECT:
COUNTY:

PARCEL NO.:

OWNER:

AREA LANDLOCKED: ac
FROM STA. TO STA. ,
ftLT. ft RT.

ACCESS ROAD NO.

A. WITH ACCESS PROVIDED

VALUE OF RESIDUE AFTER TAKE:

LAND $
IMPROVEMENTS $
“A” TOTAL VALUE $

B. LANDLOCKED

C.R/W COST OF LOCAL SERVICE ROAD
AREA REQUIRED FOR LOCAL SERVICE ROAD
ac@s /ac= $
IMPROVEMENTS VALUE $
DAMAGES DUE TO LOC. SVC.ROAD $

“C” TOTAL COST OF R/W $

D. SPECIFICATIONS AND COSTS

VALUE OF RESIDUE AFTER TAKE:
OF LOCAL SERVICE ROAD

LAND $ LENGTH: ft WIDTH: ft
IMPROVEMENTS $ TYPE OF SURFACE:
“B” TOTAL VALUE $ COST PER RUNNING FOOT:

OTHER COSTS:
“D” TOTAL CONSTRUCTION COST: $

ADDITIONAL COST LANDLOCKED RESIDUE “A” MINUS “B” $
LESS TOTAL COST LOCAL SERVICE ROAD “C” PLUS “D” $
DIFFERENCE, plus or minus $

OTHER REASONS WHY LOCAL SERVICE ROAD SHOULD BE PROVIDED:

PROVIDE LOCAL SERVICE ROAD: YES[] NO[] SIGNED

LAND VALUE BY: TITLE: DATE:
Company Name if other than INDOT personnel:
ROAD COST BY : TITLE: DATE:
Company Name if other than INDOT personnel:

Note: Worksheets should be placed in Right-of-Way File.

COMPARATIVE COST STUDY FOR LOCAL SERVICE ROAD

(Form R/W-16)



LOCAL-SERVICE-ROAD (LSR) STUDY, MULTIPLE PROPERTIES

Route: County: Sec. T- R-
1) (2 3) 4 ®) (6)
Value of
Residue, | Value of | Value of Net Gain | Cumula-
Size Improve | Residue R/W Constr. or Loss | tive total
LSR From To ACross To Acres with ments Without | Costfor | Cost for for Gain or
No. Sta. Sta. Property Owner Property Owner Req’d. LSR Added LSR LSR LSR Parcel Loss
$ 1
ac $ $ $ 3 $ $
$ 1
ac $ 3 3 $ 3 3
$ 1
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ 1
ac $ $ $ 3 $ $
$ 1
ac $ $ 3 $ 3 3
$ 1
ac $ $ $ $ $ 3
$ 1
ac $ 3 3 $ 3 3
$ 1
ac $ $ $ $ 3 3
$ 1
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ il
ac $ $ $ $ $ $
$ $ $ $ $ $ $

ac




Note: (6)= [(1) - (3)]- [(4)+ ()]
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EXAMPLE ACCESS STUDY

Figure 86-1C



State Review By

AREA LANDLOCKED 26.7 ac

FROM STATION 873+01 TO STATION
880 + 35 LEFT X___ RIGHT

ACCESS ROAD NO. 1A

PROJECT 1-65-3()
COUNTY Marion
PARCEL NO. 21

OWNER John White

WITH ACCESS PROVIDED

VALUE OF RESIDUE AFTER TAKE

R/W COST OF LOCAL SERVICE ROAD

AREA REQUIRED FOR ACCESS ROAD

LAND 26.7 ac @ $2,524 $ 67,392 114 ACRES@ $ 2,623 =3 2,990
IMPROVEMENTS $ 60,000 | IMPROVEMENTS VALUE $ 1,500
“A” TOTAL VALUE $ 127,392 | DAMAGES DUE TO ACCESS ROAD $ 500

LANDLOCKED “C” TOTAL COST OF R/W $ 4,990

VALUE OF RESIDUE AFTER TAKE

LAND 26.7 ac @ $981 $ 26,190
IMPROVEMENTS $ 20,800
“B” TOTAL VALUE $ 46,990

SPECIFICATIONS AND COSTS OF LOCAL SERVICE
ROAD

LENGTH 820 ft WIDTH 22-0"
TYPE OF SURFACE Asphalt
COST PER LIN.FT. $.51.50 x 820 ft = 42,250

OTHER COST $___60-in. pipe-200 Ift @ 60 = 12,000

“D” TOTAL CONST. COST $ 54,250

ADDITIONAL COST LANDLOCKED RESIDUE “A” MINUS “B” ....iviviiiieiee e, $ 80,402
LESS, TOTAL COST ACCESS ROAD “C” PLUS “D” ovtivit it et e e $ 59,240
DIFFERENCE, plus or minus ............ccouveeeninenennnn. $ + 21,162

STATE ANY OTHER REASON ACCESS ROAD SHOULD BE PROVIDED.

Howar d Jones

PROVIDE ACCESS-YES__3 NO SIGNED
LAND VALUE BY H. Jones TITLE ___ Appraiser Il DATE 9-12-95
ROAD COST BY N. Adams TITLE HE Il DATE 9-7-95

If values and road cost are provided by other than Department personnel, give name, company and title. Work sheets should be

placed in Right-of-Way File.

EXAMPLE FORM R/W-16
Figure 86-1D



Marion 1-65-3 ()

County Route Section
1) ) 2 @3 @ |06 ) (6) A
Value of
Value & Size | Value of Residue R/W Cost Cumulative
Local ACross Number of | of Residue Improve- W/O for Construction Total
Service Stations Parcel To Parcel Acres with Service ments Service Service Cost for Net Gain (+Gain)
Road No. From To Owner Owner Required Road Affected Road Road Service Road | for Parcel | (-Loss)
N 873+01 - | James &
A 1A 880+35 | Ann Buck 1.14 4990 54 250
A Martin 127 392
A Hoffman (29.5 ac) (60 000) 46 990 +21 162 +21 162
880+85 M.
1B 889+34 Hoffman 1.11 2900 42 000
. 21100
G. Spring (8.6 ac) (7900) 9700 -33 500 -12 338
889+34 - .
1C 891+54 G. Spring 1.11 1000 12 600
. 46 800
R. Quick (16.1 ac) 16 000 +17 200 +4862

A First line for items relating to local road.
A Second line for items relating to property served by local service road.
A Difference of values in columns (1) and (3) minus sum of columns (4) and (5).

EXAMPLE ACCESS STUDY FORM
Figure 86-1E
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Approach

C/L Access Opening * Type or Class

C/L of Approach

Sta. 100 + 51 “A” Lt. Class Il Sta. 100 + 62 Lt.

Public-Road Approach,

ta. 100 + 61 “A” Rt. & Lt.
Sta. 100 + 6 & Type B

Sta. 100 + 72 Rt. & Lt.

* Each access opening in a rural area should be 50 ft or wider unless otherwise shown.

ACCESS-OPENINGSTABULATION EXAMPLE

Figure 86-2B(1)
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ENDLA.RW&AC.L. 7 54 ft BEGINLA. RW&A.C.L.

CONNECT DRIVES TO
PUBLIC ROAD APPROACH
AT A CONVENIENT LOCATION

PUBLIC ROAD APPROACH
TYPE "A", "B" OR "C"

EDGE OF TRAVELED WAY —/

ACCESS OPENINGS FOR ADJACENT DRIVES
Figure 86-2C



— COUNTY ROAD
@ CITY STREET

END LA RW LOCAL SERVICE ROAD

L COMM. & PVT. DR.

ACCESS CONTROL LINE DECELERATION
LANE 100 ft OR MORE,
IF CONNECTING DRIVES,
] ROADS, ETC.
C - -

R/W

ACCESS CONTROL LINE ACCELERATION
LANE

@ FULL ACCESS CONTROL LINE SHOULD EXTEND ALONG
THE CROSS ROAD BEYOND THE RAMP TERMINAL
TAPER EXTREMITY (BOTH SIDES OF ROAD)
100 ft MINIMUM TO 200 ft DESIRABLE IN URBAN AREAS
AND 300 ft MINIMUM TO 500 ft DESIRABLE IN RURAL AREAS.
THE AUXILIARY LANE TERMINATING THE GREATER DISTANCE
FROM THE INTERCHANGE AREA SHOULD GOVERN.

@ THE END OF ACCESS CONTROL SHALL BE AT OPPOSITE
POINTS, WHERE FEASIBLE.

Notes:

1. This figure illustrates a typical outer connection for divided facilities in rural and urban areas.

2. Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the interchange outer connectors, extension of the limited access right-of-way
beyond the limits shown should be consider enhance operational safety and efficiency and to minimize
congestion. Where a signalized intersection is anticipated, the distances should be increased to 600 ft minimum,
800 ft desirable, where feasible in urban areas.

LA. RW AT INTERCHANGES
(CASE 1)

Figure 86-4A



DECELERATION
ACCESS CONTROL LINE LANE

©)

[ END L. A. R/IW
-

CROSSROAD ——= = @ —— — — — — — — — — —

’; \
\— ACCESS RIW

CONTROL
LINE ENDLA. R/W

@ FULL-ACCESS CONTROL LINE SHOULD EXTEND ALONG
THE CROSS ROAD BEYOND THE RAMP TERMINAL
TAPER EXTREMITY (BOTH SIDES OF ROAD)
100 ft MINIMUM TO 200 ft DESIRABLE IN URBAN AREAS
AND 300 ft MINIMUM TO 500 ft DESIRABLE IN RURAL AREAS.
THE AUXILIARY LANE TERMINATING THE GREATER DISTANCE
FROM THE INTERCHANGE AREA SHOULD GOVERN.

@ THE END OF ACCESS CONTROL SHOULD BE AT OPPOSITE
POINTS, WHERE FEASIBLE.

Notes:

1. This figure illustrates an at-grade ramp intersection with an individual facility in rural and urban areas.

2. Ifthere is no acceleration or decleration lane, a point 400 ft or more from the intersecting ramp € with the
cross road should be used to establish the end of L.A. R/W or closest point of access

3. Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the ramp intersections, extension of the limited right-of-way beyond
the limits shown should be considered operational safety and efficiency and to minimize congestion.
Where a signalized intersection is anticipated, distances should be increased to 600 ft minimum, 800 ft
desirable, where feasible in urban areas.

L.A. R'W AT INTERCHANGES
(Case ll)

Figure 86-4B



ACCESS CONTROL LINE ENDLA. R/W
DECELERATION

3 . -
% END INCIDENTAL RIW
CONSTRUCTION \ -

7 ACCELERATION LANE ENDLA RW
ACCESS CONTROL LINE

@ A DISTANCE OF 300 ft MINIMUM TO 500 ft DESIRABLE SHOULD BE
PROVIDED BETWEEN THE RAMP TERMINAL TAPER EXTREMITIES AND
THE LANE TRANSITION. THE AUXILIARY LANE TERMINATING THE GREATER
DISTANCE FROM THE INTERCHANGE AREA SHOULD GOVERN.

@ THE END OF THE FULL CONTROL ACCESS LINE SHOULD BE AT
OPPOSITE POINTS WHERE FEASIBLE.

Notes:

. This figure illustrates a typical outer connection on a rural divided facility which transitions to an undivided

facility.

. Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the interchange outer connectors, extension of the limited access right-of-way
beyond the limits shown should be considered to enhance operational safety and efficiency and to minimize
congestion. Where a signalized intersection is anticipated, the distances should be increased to 600 ft minimum,

800 ft desirable.

L.A. R'\W AT INTERCHANGES
(Case 1)

Figure 86-4C
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END LA, R/W

ACCESS CONTROL LINE
DECELERATION LANE

—@

L] END INCIDENTAL
_______ CONSTRUCTION \‘ . —

7
> (30— L L e
/ . R/W
/ /)/ \ ACCESS CONTROL LINE @

, ENDLA. RW

/
/

/

A DISTANCE OF 300 ft MINIMUM TO 500 ft DESIRABLE SHOULD BE PROVIDED

BETWEEN THE RAMP TERMINAL TAPER EXTREMITIES AND THE LANE TRANSITION.

THE AUXILIARY LANE TERMINATING THE GREATER DISTANCE FROM THE INTERCHANGE
AREA SHOULD GOVERN.

@ THE END OF THE FULL CONTROL ACCESS LINE SHOULD BE AT OPPOSITE POINTS
WHERE FEASIBLE.

IF THERE IS NO ACCELERATION OR DECELERATION LANE, A DISTANCE OF 400 ft
OR MORE SHOULD BE PROVIDED BETWEEN THE INTERSECTION OF THE RAMP
¢ WITH THE CROSS ROAD AND THE LANE TRANSITION.

Notes:

1. This figure illustrates a typical ramp intersection with a rural divided facility which transitions to an undivided
facility

2. Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the ramp intersections, extension of the limited access right-of-way beyond
the limits shown should be considered to enhance operational safety and efficiency and to minimize congestion.
Where a signalized intersection is anticipated, the distances shouid be increased to 600 ft minimum, 800 ft
desirable.

LA RWATINTERCHANGES
(Case1V)

Figure 86-4D



LOCAL SERVICE ROAD

/ - X ;
g
BEGIN L.A. RIW L 200 ft MIN. ENDLA. RW
ACCELERATION LANE 300 ft DES. LOCAL SERVICE ROAD
(WHERE FEASIBLE)
ACCESS CONTROL LINE

@ THE AUXILIARY LANE TERMINATING THE GREATER

() J00ftMN. END LA. RIW (WHERE FEASIBLE)
200 ft DES.
BEGIN LA. RIW
ACCESS CONTROL LINE LA W
DECELERATION
LANE EXISTING
IMPROVEMENTS RIW
eVt . V. —e
- Y
—_—— - . ? :
END INCIDENTAL i
=== CONSTRUCTION \ .@, o RW_
1
_— ] — — —_——— e 2 = — =

®

DISTANCE FROM THE INTERCHANGE AREA
SHOULD GOVERN.

@ THE END OF ACCESS CONTROL SHALL BE AT OPPOSITE

POINTS WHERE FEASIBLE, 100 ft MINIMUM TO 200 ft
DESIRABLE BEYOND THE LANE TRANSITION AREA.

Notes:

1.

This figure illustrates a typical outer connection on an urban divided facility which transitions to an undivided
facility

Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the interchange outer connectors, extension of the limited access right-of-way
beyond the limits shown should be considered to enhance operational safety and efficiency and to minimize

congestion. Where a signalized intersection is anticipated, the distances should be increased to 600 ft minimum,
800 ft desirable, where feasible.

L.A. R'W AT INTERCHANGES
(Case V)

Figure 86-4E



END L.A. R/W
LOCAL SERVICE ROAD

100 ft MIN. (WHERE FEASIBLE)
200 ft DES.
BEGIN L.A. RIW
ACCESS CONTROL
LINE ENDLA. RW
DECELERATION
\\ EXISTING
IMPROVEMENTS R/W

3 X
d o o =
k—_ﬂ L—‘—q END INCIDENTAL @%’ L
CONSTRUCTION \__.: b—-——
1

\ CROSS ROAD (—k
__——) J SRR ) — J___
1 T
_——— O i _—— o—--- R O -
/ 2 /; /' i RIW
/’/ EXISTING RW @
/ , IMPROVEMENTS ENDLA.  RW
- 200N LOCAL SERVICE ROAD
! 300 ft DES.
/ ACCESS CONTROL LINE J (WHERE FEASIBLE)
END L.A. RIW — BEGINLA. RW

IF THERE IS NO ACCELERATION OR DECELERATION LANE, A POINT 400 ft

OR MORE FROM THE INTERSECTION OF THE RAMP € WITH THE CROSS ROAD
SHOULD BE USED TO ESTABLISHED THE END OF L.A. R/W ON CLOSEST
POINT OF ACCESS.

THE END OF ACCESS CONTROL SHOULD BE AT OPPOSITE POINTS WHERE
FEASIBLE, 100 ft MINIMUM TO 200 ft DESIRABLE BEYOND THE LANE
TRANSITION AREA.

Notes:
1. This figure illustrates a typical ramp intersection with an urban divided facility which transitions to an undivided
facility.

2. Where high-traffic crossroads, streets, commercial drives or signalized intersections are located or may be
potentially constructed just beyond the ramp intersections, extension of the limited access right-of-way beyond
the limits shown should be considered to enhance operational safety and efficiency and to minimize congestion.
Where a signalized intersection is anticipated, distances should be increased to 600 ft minimum, 800 ft
desirable, where feasible.

L.A. R'W AT INTERCHANGES
(Case VI)

Figure 86-4F
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