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EXECUTIVE SUMMARY:

Nationally, State Departments of Transportation are shifting towards Building Information Modeling
(BIM) to better manage their transportation assets. Technological advancements in software and
hardware are changing the way digital information is exchanged and managed for projects and assets.
The New York State Department of Transportation has recognized the benefit of these technologies and
principles and has developed several Digital Delivery methodologies to better prepare, represent and
digitally exchange asset information within the design process. This document was prepared to both
educate and provide the latest guidance on digital delivery methods to be used by design staff
supporting the capital program. As these methods of delivery continue to expand and evolve with time
and experiences, this guidance will be updated.
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1.

Introduction

The purpose of this document is to provide interim guidance pertaining to the development and
implementation of Digital Delivery projects within the New York State Department of Transportation
(NYSDOT). The primary goal of Digital Delivery at NYSDOT is to specify contractual work with a
variety of relevant electronic files and thereby reducing or eliminating corresponding plan
production and cut sheets. Additionally, improved conveyance of design intent provides
stakeholders better understanding of the proposed work while streamlining information transfer.
These electronic files can be in a multitude of different formats with file name extensions such as:
.pdf, .dgn, .xml, .alg, .dtm, .xIsx, etc or similar. The concept is to identify and replace the information
that is traditionally found within a set of two dimensional (2D) plans with a digital exchange of
information.

Illustration: 3D Data to Construction

3D Data to Construction |

Flatteh 3D R Re-create 3D

A few examples of when a digital exchange of information is superior to a 2D plan are:

1. Providing the horizontal and vertical control line information contractually in a LandXML
format versus providing horizontal tables and vertical profiles.

2. Providing the finished grade surface information contractually utilizing a LandXML
format versus providing grading plans.

3. Providing a 3D solid model contractually versus providing general plans.

Each of these examples make better use of current technology to convey information to the
contractor, retains 3D information and streamlines the design process. As all projects are
unique, digital information should be tailored as necessary.

NYSDOT has identified three distinct delivery methods for Digital Delivery as illustrated in the
following table. Traditional Delivery (TD) generates a set of 2D drawings or proposal only
document that is delivered digitally via PDF. This is the most common format used on past and
present NYSDOT projects. Due to the existing familiarity with this delivery method, it will not be
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discussed further in this document. Hybrid Digital Delivery (HDD) also utilizes a PDF set of 2D
drawings, however portions of the plan set are replaced with various forms of digital data. The
aforementioned example of replacing the horizontal control tables with an electronic LandXML
file is a good example of HDD. Model Based Digital Delivery (MBDD) is the most sophisticated of
the three delivery methods. MBDD replaces the majority of the 2D PDF drawings with a fully
comprehensive 3D Solid Model. While this method is the most complex, it also provides the
greatest leverage of technology into the project. NYSDOT recognizes both the HDD and MBDD
under the common industry term Model as the Legal Document (MALD) where digital data is
replacing traditional plan sheets.

Table: Overview of Digital Delivery Methods

Digital Delivery Format Description Project
Method P Category?
Traditional .
Delivery (TD) 2D PDF Plans Only 2D PDF plans Simple
Hybrid Simpl
.. yor! . 2D PDF Plans 2D PDF plans with digital data substituting 'mpie
Digital Delivery + Digital Data? specific drawings Moderate
(HDD) & P 8 Complex
Model Based 2D.P.DF Plansl 2D PDF plans(minimal) with digital data and
. ) + Digital Data . . .
Digital Delivery . a comprehensive 3D solid model portraying Complex
+ 3D Solid Model
(MBDD) most of the contractual work.

1 Examples of Digital Data include .dgn / .pdf /. xlsx / .xml / etc.
2 Refer to NYSDOT Project Development Manual for project category information.

Currently, the Department’s approach of utilizing Digital Delivery for HDD and MBDD is a
blended approach. Meaning that both electronic files and 2D PDF plans are the contractual
deliverable for the design of a project. This approach recognizes that there is still specific areas
in which 2D plans are a more efficient way to present the design information. Another reason is
a concept called return-on-investment. The return-on-investment concept is a decision-making
tool that is used while determining which elements will be modeled in 3D/electronically versus
what elements will be left in the traditional 2D format. There are areas in which a designer can
spend an excessive amount of effort to design an element in 3D/electronically to a high level of
development where the result provides little to no benefit to the contractor. One example of
this return-on-investment concept is guide rail. A designer can spend a tremendous amount of
time detailing each of the rails, posts and bolts to scale in 3D. In reality, the contractor only
needs a line string on a 2D plan depicting the guide rail run configuration and the NYSDOT
Standard Sheets to be able to successfully install the guide rail. This additional effort would
provide little to no enhanced benefit to the contractor and therefore, has a low return on
investment. Another aspect that needs to be considered when determining return on
investment is obtaining approvals and/or project permits from other local, state, and federal
agencies. The design team should coordinate the deliverables closely and agree on the final
format early in the process. This early coordination can prevent any duplication of effort and
diminished return on investment in the later stages of the project. During the infancy stages of
Digital Delivery implementation these can pose a challenge; however, the successes from
previous pilot projects can be utilized to build stakeholder confidence.
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https://www.dot.ny.gov/divisions/engineering/design/dqab/dqab-repository/pdmch2_1208.pdf

It should be noted that since the contractual plans will consist of both electronic files and 2D
plans, the designer shall not duplicate design information between the two. There is a high level
of risk inserted into the project if contractual information is repeated in two separate
deliverables. An undue burden is placed on the design team to constantly ensure both elements
agree as the design is progressed and evolves. In certain situations, it is unrealistic to not
duplicate the information. One example may be if the project is primarily fully modeled as a 3D
solids model as in the case of MBDD, but the striping plans are still in 2D. Some of these
proposed 3D elements will be needed on the 2D plan sheet to accurately depict the proposed
striping. To do so a designer will also have to detail these 3D elements again in 2D. This is
acceptable since the contractor will not be able to build any of these recreated elements from
the 2D plans. However, in situations like this, the preference shall be to keep the number of
proposed elements duplicated to the absolute minimum so that duplications of effort are
curtailed.

2. Digital Data

A. Electronic Files Identified as Plans

Digital Data collectively represents the electronic files identified as plans that are replacing the
information traditionally conveyed by 2D plan sheets. Designers should identify the design
elements that will be delivered as digital data to prevent duplication of effort. This information
needs to provide a downstream benefit to stakeholders such as the contractor and fabricator.
The design benefits will result naturally by way of streamlining plan production efforts. It is
important that the design team coordinate in the preliminary design phase of the project among
other groups including Environment, Geotechnical, Structures and Construction to identify any
potential issues such as permitting, design integration/dependencies and constructability. A
meeting early in the process can prevent a lot of confusion and inefficiencies later in the project.

B. Professional Sealing of Electronic Documents

Contractual electronic files on Digital Delivery projects are sealed by the professional of record
by way of a new drawing included within the 2D plans called the “Electronic Files Identified as
Plans”. Each of the contractual electronic file names are listed on this sheet along with a brief
file description, the professional of record and most importantly the date/time stamp of the file.
The inclusion of the date/time stamp of the file enables the Department to enact document
control procedures that make it easy and obvious if a change has been made to the original
contract file. Lastly, a box is included on the drawing for the professional of record to place their
seal. An Excel file and CAD file have been developed to streamline the preparation of this
drawing and are embedded within this document. Refer to Appendix B for instructions on how
to obtain these files.

Table of Contents




C.

Illustration: Electronic Files Identified as Plans Drawing
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Index of Drawings

With the implementation of a new concept, it is often beneficial to provide a crosswalk or
roadmap to help illustrate the changes. The index of drawings serves this purpose well as it
contains a list of traditional drawings that users are very familiar with. A customized index for
Digital Delivery has been created that enables the design team to illustrate what 2D plan
drawings are not being provided, and what digital data is replacing the traditional plan sheet.
This is accomplished with the addition of two columns. The first column provides a location to
list the digital data and the second column provides a location for supporting information. The
supporting information is essential for downstream users, as it provides a convenient way to
view the digital data. For instance, a LandXML file contains data schema that would require a
reviewer to make use of CAD software or similar viewer to interpret the contents. By providing a
supporting document that illustrates what is contained in the LandXML file, a reviewer can
quickly visualize the data. A more detailed example would be providing the horizontal geometry
in LandXML format and accompanying it with a tabular export in PDF format. The supplemental
information should require very minimal effort to produce. Another example would be providing
the vertical geometry in LandXML format. A vertical profile can be quickly annotated using
standard CAD tools and plotted to a PDF. This requires minimal effort by the designer and is
already part of the normal design workflow. An illustration of the index is shown below, and a
digital version of the index is embedded within this document. Refer to Appendix B for
instructions on how to obtain this file.
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Illustration: Digital Delivery Index of Drawings

TOTAL NUMBER OF SHEETS HHK
INDEX OF DRAWINGS
SHEET NO. DESCRIPTION DRAWING NUMBER DIGITAL DELIVERY COMPONENT
DIGITAL DATA SUPPORTING INFORMATION (NOTE 1)
TITLE SHEET COv-01
INDEX AND ABEREVIATIONS IND-01
LEGEND SHEETS LEG-01 TO LEG-02
ELECTRONIC FILES IDENTIFIED AS PLANS ELE-01
TYPICAL SECTIONS TYP-01 TO TYP-00
GENERAL NOTES GNN-01 TO GNN-00
WORK ZONE TRAFFIC CONTROL SECTIONS TCS-01 TO TCS-00
WORK ZONE TRAFFIC CONTROL NOTES TCN-01TO TCN-00
WORK ZONE TRAFFIC CONTROL DETAILS TCD-01 TO TCD-00
WORK ZONE TRAFFIC CONTROL PLANS TCP-01TO TCP-00
BASELINETIES NO DRAWINGS DO _FEA_RWY_BSL.XML PIN#_RPT_SURVEY.PDF
N/A HORIZONTAL CONTROL TABLE NO DRAWINGS DX _FEA_RWY_ALG.XML PIN# _RPT_ALIGNMENT.PDF
ALIGNMENT PLANS NO DRAWINGS DO _FEA_RWY_ALG.XML PIN#_RPT_ALIGNMENT.PDF
MAINTENANCE JURISDICTION PLAN MIP-01 TO MJP-00
RAAINTERIARCE HIRISNICTION TARIE RAIT_AY TA RAIT.AN

3. Digital Delivery Integration

The backbone for integrating Digital Delivery on NYSDOT projects is the Digital Delivery Special Note.
This special note is inserted into the project proposal book for projects utilizing the Hybrid Digital
Delivery & Model Based Digital Delivery methods of delivery. It is used as a guide to help
communicate the specifics with respect to Digital Delivery to all downstream users. There are six key
components of the Digital Delivery special note: Definition of Terms, Electronic Files, Level of
Development, Electronic File Content, Software Required & Training, and Field Revisions to
Electronic Files. It is important to note that there are slight differences in the special notes for the
type of digital delivery methods. Refer to the appendices for the current approved notes for each
method of delivery.

A. Definition of Terms

The NYSDOT Standard Specification Section 101-02 defines plans as “The official contract
drawings and applicable standard sheets, which show the location, character, dimensions and
details of the work to be performed.” Section 101-02 also defines contract plans as “The official
contract drawings which show the location, character, dimensions, and details of the work to be
performed.” These definitions restrict and limit plans to only traditional 2D plans & standard
sheets. To contractually include electronic files as part of the contract documents, a
modification is required to these definitions. A special note has been drafted that redefines the
word “Plans” by adding the following to the definition: “The Plans will also include any
electronic files identified as Plans. This may include engineering models, spreadsheets, CAD files
or other electronic files used to convey the design.” This change in definition enables the
designer to leverage other file formats to convey the design.

The special note shall be included as the first sheet of the Digital Delivery Special Note on every
Digital Delivery project with the understanding that any modification to Section 100 needs to be
approved by NYSDOT Legal. The project manager shall submit the request for approval at the
Advanced Detail Plans stage in the project to the Design Quality Assurance Bureau (DQAB) PS&E
Section. The DQAB PS&E Section will facilitate the approval process with Main Office Legal and
notify the project manager if/when approval is granted. It is the intent of the Digital Delivery
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Committee to have section 100 permanently modified with the language included in the special
note as Digital Delivery projects begin to become a more standard practice at NYSDOT.

The electronic files identified as plans are recorded and professionally sealed on a drawing
within the 2D plan set referred to as drawing ELE-01. Both the CAD file and excel file table to
prepare the list of files are embedded within this document. Refer to Appendix B for instructions
on how to obtain these files.

Electronic Files

Digital Delivery projects typically consist of numerous electronic files and formats to convey the
project design. This section provides information on how the electronic information is being
provided and where to locate it. On MBDD projects, the 3D solid model is federated into one
CAD file in order to visually see the project whole. This requires diligent and extensive file
referencing. It is important to illustrate how the various references/models relate to each other
by showing the dependencies and interrelationships of each file. These illustrations/charts are
incredibly useful to downstream users as they become acclimated with the project. On HDD
projects, the digital data provided typically does not require this level of detail be provided.

[llustration: Model Based Digital Delivery - Reference File Structure
A. X72031_mbc_federated.dgn

-\ X72031_mbc_federated.dgn
(& - Contractual: Highway , PW_WORKDIR:d0318245\D264507_fea_rwy_contract_highway.dgn, Default - Review Model
-\ Supplemental: Highway, PW_WORKDIR:d0318256\X72031_fea_rwy_supplemental_highway.dgn, Default - Review Model
#-48 Contractual: Bridge, PW_WORKDIR:d0318249\D264507 _fea_brd_70_contract_bridge.dgn, [ ] REVIEW
[+ Supplemental: Bridge, PW_WORKDIR:d0298272\x72031_fea_brd_70_supplemental_Bridge.dgn, [ ] Review
& Contractual: Proposed Utilities, PW_WORKDIR:d0318249\D264507_fea_utl_contract_utilities.dgn
I Supplemental: Utilities, PW_WORKDIR:d0318256\X72031_fea_utl_supplemental_utilities.dgn, Default
(3 Supplemental: Work Zone Staging, PW_WORKDIR:d0318256\x72031_fea_wztc_supplemental_workzone.dgn, Review
[\l Supplememtal: Temporary Utilities, PW_WORKDIR:d0303047\X72031_fea_utl_supplemental_Temporary.dgn, REVIEW
t @ Supplemental Geotech Borings, PW_WORKDIR:d0306201\X72031_fea_geo_supplemental.dgn, 3D cylinders for the boring:
I Base Mapping, PW_WORKDIR:d0298910\X72031_map_sur_3dh_usc.dgn
Original Ground Surface, PW_WORKDIR:d030241%x72031_fea_rwy_ter_og_ord.dgn

—+B. D264507 fea_rwy_contract_highway.dgn

E Contractual: Highway , PW_WORKDIR:d0318249\D264507_fea_rwy_contract_highway.dgn, Default - Review Model
--h8 138th Street Roadway Corridor, D264507_fea_rwy_contract_highway.dgn, 138th ST Roadway Corridor
! E138th Corridor, PW_WORKDIR:d0318249\D264507_fea_rwy_E138.dgn
=I-f8 MDE Roadway Corridor, D264507_fea_rwy_contract_highway.dgn, MDE Roadway Corridor
i PW_WORKDIR:d0318249\D264507_fea_rwy_MDE.dgn
=8 MDE Drainage, D264507_fea_rwy_contract_highway.dgn, MDE Drainage
! i& MDE DRAINAGE, PW_WORKDIR:d0318249\D264507_fea_rwy_SUDA_MDE.dgn, Default-3D

—»C. X72031_fea_rwy_supplemental_highway.dgn

b8 Supplemental: Highway, PW_WORKDIR:d0318256\X72031_fea_rwy_supplemental_highway.dgn, Default - Review Model
=-V8 HCL File, X72031_fea_rwy_supplemental_highway.dgn, Alignments File
1@ stationing, PW_WORKDIR:d0302419\x72031_fea_rwy_alg_138st.dgn, Default

MDE Barrier Alignment, PW_WORKDIR:d0302419\x72031_fea_rwy_alg_barrier_ext.dgn, Default-3D

Roadway Alignments, PW_WORKDIR:d0302419\x72031_fea_rwy_alg_138st.dgn, Default-3D
=8 E138ST FG Contours, X72031_fea_rwy_supplemental_highway.dgn, E1385T FG Surface

E1385T FG Surface, PW_WORKDIR:d0302419\x72031_fea_rwy_ter_fg_138th.dgn
=I-v8 MDE FG Contours, X72031_fea_rwy_supplemental_highway.dgn, MDE FG Surface

10
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Illustration: Model Based Digital Delivery - Federated File Structure

File prefixes:
D# are contractual files
PIN# are supplemental files

Geotech Files:

. PIN# fea geo supplemental.dgn

File Type:

. MicroStation
Open Bridge Modeler

Y
Open Roads Designer

C. Level of Development

The Level of Development (LOD) table is a reference that enables the design team to specify and
articulate with a high degree of clarity the content and authorized use of the information model.
The following table shall be included in the Digital Delivery Special Note for both HDD and
MBDD projects.

11
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Table: Level of Development Descriptions

Level of
Development

Model Content Requirements

Authorized Uses

(LOD)
Limited analysis, aggregate
Conceptual Overall massing indicative of height, volume, reliminar Zost eftgimagtin
location and orientation. Massing will be three P y . &
LOD 100 conceptual level scheduling

dimensional and may include other data.

and staging.

Approximate
Geometry

LOD 200

Elements are modeled as generalized
assemblies or systems with approximate

quantities, size, shape, location and orientation.

Attributes may be linked to model elements.

Preliminary analysis, accurate
for cost estimating and
scheduling.

Precise Geometry

Elements are modeled as specific assemblies
and are accurate in quantity, size, shape,
location and orientation. Attributes may be

Construction documents,
detailed quantity take offs,
analysis and project

LOD 300 linked to model elements and as required by
. management and controls.
the Engineer.
icati Model based fabrication Actual
Fabrication As per LOD 300 plus complete fabrication, .
assembly and detailing information cost tracking look-aheads and
LOD 400 y & ' virtual mock-ups.
Elements are modeled as constructed or ‘As-
. Built’, field verified accurate assemblies, Maintenance and operations
As-Built quantities, dimensions, shapes, location and P L
. . . . asset management applications
LOD 500 orientation. Major transportation asset class

attributes are linked to modeled elements and
as required by the Engineer.

and future planning.

D. Electronic File Content

The electronic file content outlines for each component what information can be taken from
that electronic file, and what information is contained in the 2D Plans. For example, on a MBDD
project the special note would state that the Northings, Eastings & Elevations can all be taken
directly from the 3D solids model. It may also indicate that elements such as the typical chamfer
details for piers are still contained within the 2D Plans.

Most elements contained within the 3D solids models are contractual in nature as they indicate
the proposed build condition. However, in specific scenarios it can be helpful to include
information within the 3D solids models that are supplemental in nature. The inclusion of
supplemental elements in the 3D solids model is typically to provide a more comprehensive

picture of the overall project. The Department’s current approach for differentiating contractual
and supplemental information is by way of the file naming procedure. Contractual files that are
“plan” level in the document hierarchy will have the contract D number as a prefix. Contractual
files that are “base line data” in the hierarchy which are often referred to as supplemental

12
Table of Contents




information for bidders will have the project identification number (PIN) as a prefix. The special
note shall provide direction on how contractors can differentiate between what information is
plan vs. base line data.

E. Software Required & Training Videos

Digital Delivery inherently increases the need for various software to interpret and review the
design information being provided, as a multitude of electronic file types are common. The most
common file formats used are PDF, DGN and XML. The Department’s intent with Digital Delivery
is to not require downstream users to purchase software to review the contractual deliverables.
A PDF file format has been a standard in the industry for a long time and several free PDF
viewers are available for download. Currently, NYSDOT utilizes Bentley software for CAD
applications and therefore the end CAD product is a DGN file format extension. Bentley View
Connect Edition is a free viewing software that can be installed and utilized to view any DGN file
provided. This viewer is available at https://www.bentley.com/en/products/product-
line/modeling-and-visualization-software/bentley-view. A XML file is a relatively neutral file
format capable of being imported and exported by several software applications. XML files
typically contain data (points, lines, etc.) regarding surface and alighment information. A free
XML viewer capable of importing and viewing alignment and surface information is available for
download at LandXML.org.

As many downstream users will be new to these software applications, the Department has
prepared several training videos to assist with the installation and basic functions necessary to
properly view and review the files provided. These training videos are accessible here:
https://www.youtube.com/playlist?list=PLCLB1DIVfROohVSfJooQCBtrOGnLppAEf. In addition to
self-guided training, it is recommended the design team evaluate their downstream users and
determine if any additional support is required.

F. Field Revisions to Electronic Files

The process in which field revisions are to take place is also included in the Digital Delivery
Special Note. The intent is to keep the process as similar as possible to the current procedure for
plan sheets. The special note specifically states that field revisions will follow the current
process outlined in the Department’s Construction Administration Manual, Section 91. If the
need for a field revision is identified in construction, the professional of record will be
responsible for making that contractual change to the digital data. Additional guidance is also
given in this section of the note to help provide direction when field revisions arise. File
management is a major component in Digital Delivery as there are a greater variety and overall
number of files when compared to a traditional delivery project. The Field Revision process is
aimed to keep the number of revisions to the digital data to the minimum amount required. This
portion of the special note also provides guidance on file naming procedures and how the
revised files will be delivered to the contract team.

4. Software

Regardless of vendor, software applications are plentiful and rapidly changing. The design team
should always consider downstream use and reviewability when determining deliverable formats.
The design team should make use of the available free review methods to alleviate the monetary
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burden to potential stakeholders and prospective bidders. Following are the three most common
file formats generated by digital delivery and their intended means of consumption.

A. Computer Aided Drafting (CAD)

CAD files generate the primary components for plot files and therefore plan sheets. These files
typically consist of features, break lines, shapes, symbols, etc. to portray both existing and
proposed information. CAD files are most commonly submitted contractually with the Model
Based Digital Delivery method. The Department is leveraging Bentley View or similar for review
of these files.

The Bentley View software platform is designed to be a free viewer and users can expect a read
only experience with limited tools. Users can perform several routine basic functions in Bentley
View such as: rotate & navigate the model, obtain coordinate information, and conduct
measurements. Bentley View does not have the ability to view profiles, cut cross sections or
conduct reviews of the civil gecometry in a live manor. An easy way to overcome this is to
generate profiles & sections within the CAD file for review purposes.

Instructional videos for Bentley View were created to help new users learn the basic functions of
the software. Each lesson is broken down to specific functions and are only of 2-3 minutes in
length. The intent is to be able to provide new users very detailed information on the topic of
interest and to not have to go through a long-drawn-out instructional video that covers multiple
subjects. The training videos have been posted on the NYSDOT Structures YouTube website so
that any potential model users will have access to them. There has been a lot of positive
feedback on the usefulness of the videos, with some videos having over 2,000 views to date.

A preference configuration file shall be provided with the model documents. This preference
batch file will need to be installed by non-DOT users prior to using Bentley View. This preference
batch file enables outside users to have DOT workspace configurations so that materials & levels
look as intended. One of the training videos provided covers this process.

B. LandXML

Similar to Bentley View not having the capability to review civil geometry, LandXML files are
difficult to review due to the files consisting of coding. One way to overcome this is to display
the information contained within the LandXML file in a supplemental CAD file or PDF. Another
way to assist the review of this information is to provide a report of the geometry in the case on
the LandXML representing an alignment. Lastly, a free LandXML viewer is available for download
at LandXML.org. This viewer takes a few minutes to download and is an effective tool for
visualizing and reviewing LandXML information. The website provides an instructional video on
how to install the software. Below is an example of a design surface opened in this viewer.
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Illustration: LandXML.org Design Surface
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C. PDF

The 2D PDF has been a staple file format for many years which has created user familiarity with
many. There are several free viewers available which makes it very practical to utilize as a
deliverable format. A 3D PDF is a great way to represent a 3D CAD model that can portray the
information without requiring the installation and training required by CAD software. The 3D
CAD model when published to PDF creates layers comprised of all of the data found in file. It
allows users to become acclimated with the project and data in a familiar platform before they
conduct their review within CAD. The 3D PDF should only be considered as supplemental
information and requires a better understanding of the PDF software to maximize the review
potential. Below is an illustration of a 3D PDF.

Illustration: 3D PDF Printed from CAD
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5. Hardware
A. Computers and Tablets

Software and hardware are dependent on each other and need to be matched accordingly to
ensure a successful outcome. The design team should be cognizant of this and communicate the
system requirements to their information technology staff. The MBDD method relies heavily on
3D models and therefore requires a higher performance workstation for the design preparation
and construction use of the 3D model. Providing digital data to construction requires the ability
to view electronic information in the field on the project site. Various tablets and 2-in-1
computers are available to help fulfill this need. Similarly, the intended field use should be
communicated with information technology staff to ensure the necessary software applications
are supported by the particular device and capable of achieving the requirements.

B. Project Internet

To maximize the technological benefits of a digital delivery project, cellular data or Wi-Fi on the
project site is encouraged to promote the use of devices such as tablets. Enabling
communication is essential for revealing the full potential of digital delivery. With web-based
applications becoming more common place as well as information assets viewers available
online such as NYSDOT’s Maps and Apps, this will allow for users to access these applications on
site in real time.

Illustration: Project Wi-Fi

C. Survey Staff and Equipment

The design, survey and construction staff should discuss the digital delivery method selected for
the project as it will have the potential to affect the survey staff and equipment resources
required for the project. Typically, MBDD projects require more staffing resources, expertise and
more capable equipment such as a total station to effectively utilize the 3D solids model and
check the as-built condition. HDD projects are more in line with the current survey
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requirements for TD projects. It’s important to evaluate each project based on the scale, staff,
location, characteristics, and complexity as all projects are unique in these aspects.

6. Design Reviews

A.

Importance of Reviews

Ensuring properly coordinated reviews are conducted at key milestone points is critical to the
successful delivery and outcome of any project. Design reviews are even more imperative for
projects that are utilizing innovative techniques such as Digital Delivery. This is primarily due to
there being more risk involved with a new process.

Consideration should be given to the wide range of project stakeholders that are typically made-
up various DOT functional groups, local municipalities, state and federal agencies, homeowners,
engineering consulting firms, contractors, public and others. Unfamiliarity and the presence of
several file formats has the potential to present challenges for stakeholders as many may not
have CAD experience. If proper reviews are not conducted of the electronic files that are
identified as plans, then it not only puts the project at a significant risk, but it could also
potentially jeopardize the future of this project delivery method as well.

Overcoming Review Challenges

2D paper plans have long been considered the standard for reviewing projects. In the past few
years, the Department has been transitioning reviews to become digital in nature. These
digital/cloud-based reviews are much more efficient by providing users with additional tools to
increase both the speed and quality of the reviews. Even with these known advantages, some
users still prefer to print out the 2D plan set, because that is ultimately what they’re more
comfortable with. The desire to stick to traditional methods undermines the advantages of
these new delivery methods.

Based on prior experiences, a reduced participation and commitment to design reviews is not
uncommon. It is suspected that this is primarily due to users not feeling comfortable utilizing the
new software platform and struggling to learn the software within the allocated window of time
for the review. It is recommended to hold periodic virtual open house format meetings to assist
reviewers with questions they encounter while navigating the new technology and review
methods.

Web Based Design Review

Advancements in software have enabled web-based design review applications. The big
advantage of a web-based review is omitting the requirement to install software to your
computer. Another added benefit is the software can be updated behind the scenes without
having to run updates manually. One such application is Bentley’s iTwin Design Review. iTwin
Design Review allows users to conduct 2D and 3D CAD reviews similar to the previously
mentioned cloud-based reviews of 2D plans. Reviewers can comment their issues right inside
the software. This feature streamlines reviews as all comments are housed in one central
location for all reviewers to see. The comment can then be responded to and closed within the
software as well. iTwin Design Review also has additional civil functionality by providing tools to
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analyze profiles and to cut a cross section anywhere they choose. iTwin Design Review is
currently available for use by any users that have a current ProjectWise license and account to
review. This would include all NYSDOT staff to create what is referred to as an ad-hoc review. If
an external party needs to access a review session and does not have a ProjectWise account,
then the party hosting the review will have to pay for an additional subscription service per
project.

7. Digital Delivery Best Practices
A. Coordination with Stakeholders

Generally speaking, most project stakeholders have limited exposure to the technology involved
with Digital Delivery projects. This results in additional coordination required to ensure
stakeholders understand the project’s scope and that their needs are met. If this coordination
begins early in the project’s design life, and remains continuous through the completion of
design, the project will be successful in meeting the stakeholder’s needs.

The traditional mindset of 2D plans being the only allowable form to deliver a project will likely
be an obstacle to overcome when coordinating with project stakeholders. Traditional 2D plans
have long been the gold standard for communicating designs to another party. The fact that
they are tangible in nature has created a level of comfort for personnel that just can’t be
matched when plans are electronic in nature. This will require a major cultural shift and time for
it to become more commonly accepted.

While this cultural shift is taking place, the Department can use the success of completed
projects to advocate Digital Delivery buy in to project stakeholders. This success can further be
built upon through training in the use of the various software platforms to access the electronic
files identified as plans. If a contractual 3D solids model is proposed as part of the Digital
Delivery Project such as in the case of Model Based Digital Delivery, it can be used as a tool to
communicate with stakeholders. Depending on the stakeholder, it may be difficult for them to
understand 2D Plans. Even if they can functionally read plans, a 3D solids model does a far
superior job at communicating design intent and project intricacies. If this 3D solids model is
used throughout the coordination phase with project stakeholders, they will inherently become
more comfortable in accepting the electronic documents as the contractual plans. Designers
should be mindful that due to the various stakeholder requirements, 2D plans may need to be
created in order to receive project permits & acceptance. The designer should exhaust all digital
efforts and only create 2D plans as a last means to gain project acceptance.

B. Training

The technology shift related to Digital Delivery Projects requires a significant investment in
training in order to ensure project success. Training shall be integrated in all phases of the
project starting with reviewers of the project and ending at the contractor that will use the
electronic documents identified as plans to build the project. In order for the training to be
effective, it needs to be specific to the group receiving the training and well-rounded enough to
encompass the complete Digital Delivery process. Training will typically be required for the
following groups: Project Stakeholders, Reviewers, and Department Field Staff/Contractors.
Recording training is recommended to allow stakeholders to reference the information
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repeatedly afterwards and to reduce the need for additional training as new stakeholders get
involved throughout the project. Until a library of tutorials and training videos are developed,
training will rely heavily on the design team.

File Management

Digital Delivery Projects inherently have more files than a traditional 2D project as electronic
files are included as part of the contract documents. This requires the design team to have an
even higher regard for proper file management. File naming procedures shall follow the Project
Development Manual (Appendix 14) and the Highway Design Manual (Chapters 20, 21 and 22).
It is good practice to assign one member of the design team as the data manager. The data
manager’s responsibility would be to ensure that proper conventions are being followed by way
of routine auditing.

Quantity of Files

More data is not always better. Designs generate a substantial amount of electronic files. While
the thought of providing all these files as supplemental information would be an asset to
downstream users, the result may be the opposite. Too many files can be overwhelming,
especially if file naming conventions are not followed. As a result, users may end up not fully
leveraging all this beneficial information. Therefore, this concept that more doesn’t always
coincide with better, should be kept in mind throughout the design process. An effort shall be
made to evaluate each piece of information that will be provided electronically and determine if
it provides a tangible benefit to downstream users.

Supplemental Information

HDD and MBDD has the potential to produce more supplemental information than traditional
delivery projects. These delivery methods typically add mitigating information for LandXML's,
supplemental 3D solids models and CAD files for example. The CONR9 is purposefully structured
to well organize and provide a smooth hand off of information to the contractor and inspection
staff. Chapter 21.8 of the Highway Design Manual provides additional information on preparing
supplemental information.

Survey Data

Digital Delivery Projects inherently provide a more refined design and finished deliverable. This
refined design is only as good as the accuracy of the survey that it was designed from. The
current standards for photogrammetry allow for a tolerance of as much as 3 inches horizontally
and 4 inches vertically. This tolerance may not by suitable for certain design applications such as
tying into door sills, existing bridge features, stairs or constructing ADA facilities for example.
The design team should also keep the survey accuracy in mind when illustrating precision in
their designs as it may lead to a misunderstanding for end users. Showing a length or elevation
to the thousandths of a foot when the accuracy is only to the tenth of a foot is a great example.
While hard survey is much more accurate, there still can be discrepancies if there are not
enough survey shots taken at key locations. This results in designers designing off interpolated
data between these distant points and results in a less accurate product. These issues are also
prevalent on traditional delivery projects. However, their impacts can be much more profound
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when a designer is delivering a refined design such as a 3D solids model in lieu of a 2D plan set.
Therefore, a greater investment should be made in the quality of the survey for these projects. If
the initial survey does not meet the accuracy necessary to support the method of delivery and
constructability of the project, then the designer should obtain supplemental survey at key
locations to refine and enhance the original survey. It is also important to convey the type of
survey and coordinate system that was used for collection of the survey information. The
Electronic Files section of the Digital Delivery Special Note provides a location for this
information to be conveyed.

Federated File

The term “Federated” is defined as a network setup in which there is a single centralized unit
that allows each division to keep some level of autonomy. On Model Based Digital Delivery
Projects, a federated file is included to provide this exact function. The federated 3D solids
model (the single centralized unit) file brings in all the various 3D information from the different
disciplines (each division) into one central location. This allows a contractor to understand the
interrelationships and dependencies between elements in one 3D solids model environment.
Both electronic files identified as plans and supplemental information can be brought into the
federated file. Since the federated file is repeating the information displayed in the contractual
3D solids models and there is also supplemental information being shown in the federated file,
it is provided as supplemental information.

. As-builts

The Department’s approach to Digital Delivery is to retain the existing process used for
traditional plans where possible. The HDD and MBDD methods apply this logic with added
information as necessary. A traditional delivery project establishes a baseline standard by
providing the 2D PDF plans with markups as the as-built record. Similarly, the HDD and MBDD
are to provide the 2D PDF plan with markups. In addition to the 2D PDF plan, all the electronic
files identified as plans provided for the project will be provided with the project as-builts.

Understanding that the concept of an as-built is to provide valuable information to depict the
constructed condition, providing the federated model on MBDD projects should be considered.
The federated model represents both plan and baseline data in the hierarchy of contract
documents, however it provides a valuable comprehensive representation of the project.

In construction, the process for obtaining and recording the as-built information on HDD and
MBDD projects is the same except for minor changes to the project affecting the electronic files
identified as plans. Major changes to the project resulting in either field revisions of field
changes follow the current process and are submitted to the professional of record for redesign.
The professional of record will make the corrections and issue an updated plan sheet and or
electronic file. Minor changes to the contract documents during construction are traditionally
documented by the Engineer-in-Charge (EIC) at the completion of construction on the 2D PDF
plans. However, the electronic files identified as plans submitted on HDD and MBDD typically
require CAD modeling capabilities and the software to incorporate the changes. Generally
speaking, it is not feasible to have the EIC do this on a HDD or MBDD project and a process
should be discussed between design and construction at the beginning of the project. A
recommended process for minor changes is for the EIC to keep track of these changes
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throughout construction. At the completion of construction, or at a major field revision issuance
during construction, the EIC will provide these changes to the appropriate professional of record
to make the change to the contract files.

8. Advanced 3D Modeling Methodologies

A. Determination of Features to Model

Return on Investment

For each element to be modeled with electronic information/3D solids model it shall be
determined if there is a reasonable return on investment (ROI) for the effort it takes to
model said element.

Modeling proposed features as supplemental information

For some proposed features it may be beneficial to model them as 3D solids, however
there may be a better method of conveyance for the contractor to digest this
information. These are often situations in which the 3D solid provides a benefit by being
able to visualize the work, but another delivery method is superior at conveying the
information required to construct the specific element such as several two-dimensional
details.

As an example, a custom median barrier transition is useful to show in the 3D model as
it conveys the limits of replacement, provides volumetric information and provides the
visual illustration of design intent. However, detailing this custom transition in the 2D
plans would make it easier for the contractor to construct this segment of barrier.
Therefore, the contract approach would be to provide the 3D solid for the median
barrier transition as supplemental information and the detail within the 2D plans as the
governing deliverable.

Modeling of Existing Features

As discussed in the previous section, it may be useful to model specific elements in 3D
for visual purposes. This is also true for the modeling of existing features. Without any
existing elements in the 3D model, it may appear that the proposed elements are
“floating” and make it difficult to understand the relationship between the existing and
proposed work. By having some of the existing features modeled, it can provide
valuable insight on the intricacies at the interface of the proposed and existing work.
Also, by having elements such as landmarks near the project in the 3D model, it provides
users a quick and efficient way to help become orientated in the 3D model. Since these
elements are recreations of existing conditions that are modeled utilizing limited record
plan and base mapping information, they should only be provided as supplemental
information.

21
Table of Contents




B. Software Utilized

The recommended software applications for preparing HDD and MBDD projects are Open Roads
Designer (ORD) and Open Bridge Modeler (OBM). These software platforms have a much higher
processing capacity than their predecessor, as it’s a 64bit software application. This additional
processing capacity allows for more intricate tools and features that are essential when
delivering a Digital Delivery project. Note that careful coordination shall be made at the
commencement of design to ensure all design teams are working on the same version and
schema between the various Bentley platforms. If newer versions of the software are released
during the design stage, all members of the design team will need to upgrade simultaneously to
the new version of the respective software platforms. Operating on different schemas will result
in the newer software schema taking control, leaving designers utilizing the older version unable
to access the file. This is particularly important when combining files in the federated model.

C. Solid Creation for 3D Solids Model
iv. Corridors

The corridor tool in ORD is the primary tool to create solids for highway designers. The
corridor tool will generate 3D solids based on the template utilized and for the extent of
the alignment that it is applied along. This provides a multitude of ways to create solids
that is only limited by the designer’s imagination and ability. This also requires the
various templates utilized to be fully detailed and reviewed. Since the features of the 3D
solid will be the contractual element, features of the template such as depth of
pavement course, need to be reviewed to the same extent as a typical section would be
on a traditional project. Designers shall ensure correct point names, feature definitions,
shape names, depth/width of shapes, etc. are all correct. Since all of this information
will be ultimately written to the attributes of the created solid, it is imperative that they
are all accurate. While the primary objects utilized from the corridor are the 3D solids,
the 3D feature lines created by the corridor are also beneficial. Inclusion of the crown,
edge of travel way and pavement edge lines into the 3D model provide contractors
another methodology to import the information into their survey collector files. These
various feature lines are recommended to be provided contractually, in addition to the
corridor solids.

A good example of a non-traditional method to create solids by way of templates is the
inclusion of a topsoil solid in the project templates. This is typically an element that is
not included on a standard highway template. However, by including the topsoil solid
into the template it allows the designer to utilize one methodology (corridors) to
generate several 3D solids at the same time. The inclusion of these various solids into
the highway template also provides the designer the ability to dynamically update all
these elements with one step, as the design is progressed. Other innovative solids
included in the 3D solids model by way of the highway templates were Mill & Inlay and
Truing & Leveling solids that dynamically varied to modify the existing cross slope to
comply with the proposed design.
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There are also potential shortcomings encountered with using corridors to create 3D
solids. Corridors are developed by “dropping” a proposed template perpendicularly to
the proposed alignment. In certain situations, this is not desirable. For example, when a
highway section needs to tie into a bridge section that is skewed, there is inherently a
gap created between the perpendicular highway solids & the skewed bridge solids. This
can be overcome by ways discussed later in this section. (See Area Templates)

A particular modeling deficiency within ORD is not being able to easily round shoulders
and slope intersection points with a desired number of tessellations. This can be
overcome by including a detail within the contract plans that shows the desired
rounding. However, it is preferable to have this represented correctly in the 3D model
especially for Automated Machine Guidance (AMG) technologies.

v. Linear Templates

Linear templates are similar to the templates utilized in roadway corridor creation.
However, linear templates allow designers a greater degree of flexibility. They can be
attached and extruded along any 3D feature line. They provide an excellent solution for
situations in which the roadway end conditions vary. Linear templates also create solids
similar to the corridor tool.

vi. Area Templates

Area templates allow a designer to apply a proposed template section to any surface.
Area templates provide a good solution to areas that cannot be modeled with standard
solid creation practices. For example, if a designer creates feature lines for a proposed
curb ramp, they would then create a triangulated surface of that segment of sidewalk.
Then the designer would take the proposed sidewalk section (created in the template
library) and apply it as an area template to that surface. This results in 3D solid creation
for each of the layers indicated in the template. In this scenario, a concrete solid and
subbase solid would be created. Another possible use for area templates is tying in the
roadway corridor to the bridge in scenarios that are skewed as mentioned in previous
sections. Note that the 3D solid will reflect any errant triangulation. Surface triangles
should be corrected before the area template is applied.

vii. Earthwork

ORD includes a tool that allows a user to create 3D solids for the cut/fills on a project.
This tool is called “Create Cut Fill Volumes.” The tool works by calculating the volume
between a corridor and existing surface. The solids quickly provide a one-click volume
within the item properties. The accuracy of the cut/fill solids provided a high degree of
confidence to the field staff and resulted in no disputes over quantities. Note- In certain
situations, a user might have to run a “mock” corridor, that consists of slope projection
links in the template in order to create a cut/fill solid for that volume.
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viii. Traditional Solid Modeling Tools

For certain situations where regular 3D polygons need to be modeled, the traditional
solid modeling tool palette does a superior job at creating these shapes. Tools such as
extrude, revolve and sweep can be combined to create any regularly shaped object.
Modeling 3D solids for a precast concrete culvert, modeling a tapered end section for a
concrete median barrier and modeling security bollards are a few examples.

ix. Surface Extrusion

For areas that require a very specific portion of the proposed design extruded and the
area templates tools are not sufficient, it is recommended to use this methodology. This
method starts with the designer using the proposed surface. The surface is then
converted into a mesh and then trimmed to the specific area of interest. This portion of
the mesh is then extruded and cut to the desired depth of the solid. Note that all
previously mentioned methods should be attempted before this method is utilized.

x. Utility Modeling

Utilities can be modeled by utilizing the traditional solid modeling tools as previously
mentioned or by way of the SUDA application inside of ORD. SUDA stands for
Subsurface Utility Design and Analysis. This program will not only build 3D shapes of
your design, but also perform the specific analysis of your utility as well i.e. drainage
design. If only a 3D representation of utilities is needed the traditional solid modeling
tools are adequate. If more civil intelligence is needed such as invert information, top of
structure elevation, etc. then SUDA is the preferred as all of this smart civil data is
automatically embedded in the 3D solids. Note that the department is currently in the
process of developing its SUDA library so that it encompasses the wide range of utilities
commonly encountered/designed. The use of SUDA is not isolated to just subsurface
utilities as it can also be used to model luminaire poles, traffic signals, etc.

xi. Additional Surface Creation

The Department has been issuing the Finish Grade (FG) surface as supplemental
information for several years. However, with it only being supplemental information, a
contractor would be putting themselves at risk if they used the FG surface and there
was an error within it or the plans indicated something contrary. Providing the FG
surface as electronic files identified as plans reduces this risk and promotes the use of
this digital data in survey collectors and utilization in construction equipment. Designers
should also consider providing additional surfaces that can be very beneficial for
construction operations. Surfaces such as subgrade, subbase, bottom of various
excavations (i.e. trenches, piers, wingwalls, culverts) provide significant value for AMG
technologies and Global Positioning System (GPS) operations. Note that the application
of the alternate surface function within templates can streamline the creation of these
additional surfaces.
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xii. Adjusted Elevations

It can be helpful or necessary to modify the elevation of objects within the 3D solids
model to better visualize the information. For example, the horizontal control line
stationing cannot be represented in a 3D manor. Therefore, the elevation of the
stationing text can be elevated above the model so that users can see the stationing
while in top view. Another example of this was modeling the bridge deck at elevation
zero.

D. Configuration of 3D Solids Model Environments

xiii. ltem Types

The item type function inside of Bentley’s connect edition of software provides a
valuable tool to designers, to embed extended element information to each solid within
the 3D solids model. The item type function has served as the primary tool to replace
the callout information that designers would typically use to convey information on a
traditional 2D plan sheet. Item types can be utilized to convey pay item information,
designer notes and bring attention to specific elements of concern. Multiple item types
can be added to an element. This allows a designer to include as much information as
needed to convey design intent. The specific item types required for the project should
be created and distributed in the early phases of design for consistency. Additional item
types should only be created on an as-needed basis as design is progressed. Note that
Bentley has recently added the ability to search for item types within the project
explorer. This function is intended to be expanded upon in future product releases.

Illustration: Example Item Type applied to bridge pile
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xiv. Saved Views

On Model Based Digital Delivery projects, saved views are utilized to set predefined
views within the 3D model. Each view is carefully crafted by the designer by configuring
the display style, applying a clip volume, and turning off unwanted references and levels
until the desired view is established. With the 3D solids model having such a wide
breadth of information, it can be difficult for a model user to dial into a specific element
and view. By having a saved view predefined, it allows a user to quickly navigate to a
specific viewpoint within the 3D model. The specific saved views required for a project
will vary from project to project. A list of required saved views should be generated as
the design is progressed with specific attention paid to key design elements and
included in the Digital Delivery Special Note.

Saved views are typically applied in the contract files and the federated file. They can
also be applied in each of the supplemental files if it would provide additional benefit to
model users. Since saved views manage which levels and references are on, they are
usually not configured until all updated models have been brought into the federated
file. If a new level or reference is added, it may inadvertently display in a saved view
resulting in less than desirable results. If a reference needs to be updated to a newer
version of a design file, it is recommended that the reference link is just updated within
the federated file in lieu of adding/deleting references. A reset saved view is
recommended, which will turn all references and levels on.

Illustration: Saved view of diaphragm
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cpb_sg dia D7
cpb_sg frm_pln

enh sa lat conn tun

xv. Embedded Links

Another tool that can be leveraged to help convey information to model users is the
embedded links feature inside of Bentley’s connect edition of software. The “link” tool
allows a user to link any file such as a pdf, xlIsx, jpeg, web address, etc. to an element
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within the model. When a user selects the link, the file is instantaneously opened
without ever leaving the 3D solids model. This provides a time savings as users can
quickly access relevant data without having to navigate through a database of files.

This tool can applied in several different applications to help convey information. For
example, a link to the contract website will enable a user to quickly navigate to the
website and access the relevant contract files. Another example could be providing a
link on a soil boring in the 3D solids model that would open a PDF of the project boring
logs.

Note that in order to apply an embedded link to a 3D element, that element must
physically be present in that file and not referenced. Since this is not true for any
element in the federated file, a 3D orb/sphere was drawn in the federated file near the
relevant 3D feature. The link was then applied to that 3D orb.

Illustration: Embedded drainage table

@1 Properties

4 Elements (1)

4 (O Sphere
4[] File Link
B x72031_dat_drn_tbl.pdf

General ~

Element Descripti Sphere

Level 0_Details_User Level 1_P
Color E= Bylevel (7)

Line Style = Bylevel (D)

\nleight E=] Bylevel (1)

Class Primary

Template {None)

Transparency ]

Geometny

Material

Extended

Raw Data

9. Model Based Digital Delivery Project Application

A project application is required for all projects delivered utilizing MBDD due to the increased
complexities and coordination. The application serves to identify the design elements that will be
delivered as well as the team leads from each group. In addition, the application identifies a project
mentor and liaison who will assist with the development and oversight of the deliverable. This
includes matters such as the model level of development, stakeholder outreach, design reviews and
training where needed are implemented. The application also requires approval from design and
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10.

11.

12.

construction which guarantees both parties have discussed and agreed upon the method of
delivery. The project application is embedded within this document. Refer to Appendix B for
instructions on how to obtain this file.

Federal Highway Administration Involvement

The MBDD projects are typically of FHWA interest as Digital Delivery is an emerging technology with
increased complexities in both design and construction. It is very important to coordinate with
FHWA early in the design process to obtain their level of interest in the project. If a project is
selected for MBDD after the initial determination has been made, project managers need to reach
out to FHWA and notify them of the change in delivery method.

Pilot Projects

Pilot projects have allowed NYSDOT to explore and test more efficient ways to deliver design
projects and simultaneously leverage available software and hardware technologies. Pilot
projects are an effective way to engage stakeholders and gather feedback on new concepts
without altering standard guidance. The intent of each pilot project has been to build upon the
previous project’s success and lessons learned. Along with this success, also comes increased
stakeholder confidence in the process. As projects continue to succeed in both design &
construction, Digital Delivery will continue to grow and become a recognized delivery method
both state and nationwide.

A summary of past pilot projects including lessons learned can be found in Appendix A
Terminology

3D Solids Model - For purposes of this document a 3D solids model shall be defined as a realistic
coordinate-based environment that replicates the existing and proposed conditions by way of 3D
solids. A 3D model shall NOT be considered a triangulated surface for purposes of this document

Electronic Files Identified as Plans — Various formats of digital data replacing specific elements of the
contract plans. This information is equated to plans in the hierarchy.

Digital Data Electronic Information presented in digital format for utilization in electronic devices.

Federated - A network setup in which there is a single centralized unit that allows each division to
keep some level of autonomy.

LandXML - A LandXML file is a non-proprietary file format that stores civil/survey data such as
points, faces, etc. making it easier to share surfaces between different programs. Several CAD and
other packages support exporting data into the LandXML format.

Level of Development/Level of Detail - the level of completeness and accuracy that modeled
elements are to developed. Levels of Development progress from the lowest level, LOD 100, to the
highest level, LOD 500. The five levels range from conceptual through ‘As-Built’ with progressively
more complete and accurate levels of detail for each level.

Triangulated Surface Model — is a representation of a continuous surface consisting entirely of
triangular facets.
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Pilot Project #1: RT 28 over the Esopus Creek
Bridge Replacement — BIN 1091290

Design Bid Build Contract D264093

Location: Mount Tremper, NY

Project Award: Spring 2020

Project Website: https://www.dot.ny.gov/doing-business/opportunities/const-contract-
docs?p_d_id=D264093

Background:

In 2016 NYSDOT set along a path to develop a process that would allow electronic information to be
included as part of the legal contract documents for NYSDOT design bid build projects. With that task in
hand, a committee was assembled with representation from several NYSDOT staff across the state
including design, construction, legal and contracts to collaborate and identify the hurdles as well as the
opportunities to our current design delivery process. In 2018, a pilot project was identified in the
Catskill Mountains located on Route 28 in the Hamlet of Mount Tremper, Region 8. The project
consisted of replacing an existing hydraulically deficient 330ft long bridge with an 800ft long bridge that
was nearly 10ft higher in elevation. The project location was rural in nature, located in the Catskill
mountains. This resulted in minimal utility relocations and stakeholder involvement & coordination.
Extensive earthwork was required in order to remove a U.S. Army Corp of Engineers berm, reconfigure
the alignment and raise up an adjacent perpendicular roadway that totaled to nearly 60,000 cubic yards.
This roadway realignment provided the ability to construct the proposed bridge offline and complete
construction with minimal staging. A tributary stream of Esopus creek was also realigned to provide a
more direct discharge to Esopus Creek. This realignment required a new 8x8ft box culvert to carry the
stream across the proposed roadway.

A project team was assembled with staff from the Main Office Design and Structures Design Bureaus
and work in this unchartered territory began. The team evaluated the intricacies of the project and
decided to utilize Bentley’s newly released Open Roads and Open Bridge design software. This
presented its own challenge as this was a new software application that the team had to learn and
become proficient with over the course of the design, however, the team knew this would produce the
best product. This method of project delivery required significant planning and outreach to both
internal personnel and the General Contractors Association to educate, receive feedback and guide the
course of implementation.

Digital Delivery for Transportation projects is in its infancy across the United States with only a handful
of States and projects being advertised and constructed in this format currently. There are multiple
ways to incorporate electronic information contractually into the project and NYSDOT has chosen to
take a blended approach. The blended approach allows the team to create a digital twin of the
proposed design and then utilize that digital twin as part of the contract documents. A significantly
reduced 2D plan set is still provided as part of the contract documents to represent information that is
easier to depict on a drawing. As part of the committee’s vision and efforts, additional contractual
electronic files were also used to deliver the project such as excel sheets, alignment files and XML
terrain files. Delivery and downstream use of electronic information is the goal of Digital Delivery and
insight to the future.
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The hard work and perseverance by everyone committed to this task was recognized at Bentley’s 2020
Year in Infrastructure Conference. The annual conference receives, reviews and awards contracts from
across the world. The Route 28 over the Esopus project received a special recognition award for
Advancing Model-based Delivery through Digital Twins.

Digital Delivery Method:

The Digital Delivery approach on this project was a Model Based Digital Delivery that consisted of a fully
complete 3D solids model that replaced 60% or more of the traditional 2D plans. All elements that were
mentioned above were fully modeled with 3D solids. This wide range of elements allowed the project
team to fully test the Model Based Digital Delivery approach across a variety of civil disciplines.

3D Solids Model:
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Awards/Recognition:

Special Recognition: Advancing Model-based Delivery through Digital Twins

\“.;.r" |

il
INFRASTRUCTURE

Articles:

https://www.governor.ny.gov/news/governor-hochul-announces-work-complete-state-route-28-bridge-
over-esopus-creek-ulster-county

Construction Photos:
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Pilot Project #2: East 138 Street over the Major Deegan Expressway
Bridge Replacement — BIN 1066790

Design Bid Build (Best Value) Contract D264507

Location: Bronx, NY

Project Award: Summer 2021

Contract Website: https://www.dot.ny.gov/doing-business/opportunities/const-contract-
docs?p d id=D264507

Background:

The East 138 Street over the Major Deegan Expressway Bridge Replacement project consisted of
replacing an existing bridge in the Bronx over the Major Deegan Expressway (MDE). The bridge functions
as a grade separated diamond interchange between E. 138 St over the MDE. The highway work on the
project was focused on reconstructing the intersections at each end of the bridge and reconstructing the
PCC pavement along the MDE below. Due to this project being located in a heavily urbanized
environment, there were numerous project stakeholders and utilities located throughout the project.
This required a great amount of coordination in comparison to the first pilot project. Also, due to the
AADT of the interchange exceeding 150,000vpd, the staging of the bridge had to be carefully planned to
ensure access remained constant. During construction this resulted in a staging plan that replaced the
bridge in 4 independent stages.

Digital Delivery Method:

Similar to the first pilot project, the Digital Delivery approach for this project utilized Model Based Digital
Delivery. A comprehensive 3D solids model was developed that also replaced 60% or more of the
tradition 2D plans. This project’s complications of a sophisticated staging plan and an even more
sophisticated web of underground utilities provided new challenges that were better solved by way of
the 3D model. ey

3D Solids Model:

37

Table of Contents



https://www.dot.ny.gov/doing-business/opportunities/const-contract-docs?p_d_id=D264507
https://www.dot.ny.gov/doing-business/opportunities/const-contract-docs?p_d_id=D264507

Awards/Recognition:

The E. 138" street project was entered into Bentley’s Year in Infrastructure for 2021 and was awarded
as the winner in the bridge category edging out projects from China and Australia.

\’f [ GOING DIGITAL AWARDS

ININFRASTRUCTURE

Articles:

https://informedinfrastructure.com/72813/nysdot-industrializes-east-138th-street-bridge-using-digital-
twin

https://www.bridgeweb.com/bentley-systems/new-york-state-department-of-transportation-east-
138th-street-over-the-major-de/15

https://blog.virtuosity.com/success-story-nysdot-industrializes-bridge-using-digital-twin

https://www.bentley.com/wp-content/uploads/BSY-050322-NYSDOT-138.pdf
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Construction Photos:
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APPENDIX B: EMBEDDED DOCUMENTS

Embedded Document File Name | Format DESCRIPTION

1. Index of Drawings XLSX | Index of drawings for HDD and MBDD projects
2. ELE Drawing Table XLSX | Electronic Files Identified as Plans Excel Table

3. ELE CAD File .DGN | Electronic Files Identified as Plans CAD Drawing
4. HDD Special Notes .DOCX | Hybrid Digital Delivery Special Notes

5. HDD Reference Guide .PDF Hybrid Digital Delivery Reference Guide

6. MBDD Project Application .PDF Model Based Digital Delivery Project Application
7. MBDD Special Notes .DOCX | Model Based Digital Delivery Special Notes

8. MBDD Reference Guide .PDF Model Based Digital Delivery Reference Guide
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Instructions for accessing embedded files within this document using Adobe Acrobat:

Digital Delivery Guidance Document.pdf - Adobe Acrobat Pro DC (32-bit)
File Edit Sign Window Help

Home Rotate View
P Mavigati
I ® @ =v B L&
Page Display
I Edit P Zoom 2] Add Image C‘P Link = [%_ Crop Pages @ Header & Footer » E
o - ~EEa
u [ Show/Hide Navigation Panes » Ul Articles
N Display Theme v Tools Pane Shift+F4 | & @ Attachments
Ul @ B Toolbar ltems 3 N Bookmarks
e Page Controls » B Content
@ - o N v Menu Bar Fo Destinations
2
=" Tracker... Layers
E E’ - v Button Labels @ L
Model Tree
Read Out Loud Rulers & Grids L E -
Order
Compare Files Cursor Coordinates % -
@ Page Thumbnails
é; Signatures
Tags
Hide Mavigation Pane F4
Reset Panes
1) Click “View”
) Attachments

2) Select “Show/Hide”

3) Select “Navigation Panes” = @ @)j'
Mame -

@ 1. Index of Drawings.x|sx

@ 2, ELE Drawing Tablex|sx

&4 3. ELE CAD File.dgn

@ 4. HDD Special Motes.docx

¥ 5. HDD Reference Guide.pdf

ﬁ &, MBDD Project Application.pdf
@ 7. MBDD Special Motes.docx

¥ 8. MBDD Reference Guide.pdf

4) Click on “Attachment”
5) Select the paper clip icon on the left.
6) Select the document of interest.

7) User can open or save document(s).

@ S S OB
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Instructions for accessing embedded files within this document using Bluebeam:

Bluebeam Studio Proje [~ []]—> =

~ | Name: Digital Delivery Interim Guidance Document Pages: 42 |:'=I+

File Attachments Digital Delivery Interim Guidance Document

MWame Location

. Index of Drawings.xlsx Document
2. ELE Drawing Table. x|sx Document
3. ELE CAD File.dgn Document
4 HDD Special Notes docx Document
5. HDD Reference Guide. pdf Document
6. MBDD Project Application.pdf Document
7. MBDD Special Motes.doc: Document

8. MBDD Reference Guide.pdf Document

o

(o]]

e

e

1) Select “Properties” from the left toolbar
2) Select document of interest

3) Users can open or save document(s).
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APPLICATION FOR MODEL BASED DIGITAL DELIVERY PROJECTS AT NYSDOT

This application shall be used for all NYSDOT projects seeking to utilize Model Based Digital Delivery
(MBDD). It is not necessary to complete this application for Traditional (TD) or Hybrid Digital Delivery
(HDD) projects. Hybrid Digital Delivery Projects should utilize the table of approved design elements
found in the reference guide for Hybrid Digital Delivery projects.

Digital Delivery _— Project
Method Format Description Category?
Traditional .
Delivery (TD) 2D PDF Plans Only 2D PDF plans Simple
Hybri impl
. ybnc! 2D PDF Plans 2D PDF plans with digital data substituting Simple
Digital Delivery + Digital Data'l specific drawings Moderate
(HDD) & P g Complex
Model Based -O-ZIED)iPi?:I F;:?asl 2D PDF plans(minimal) with digital data and
Digital Delivery & . a comprehensive 3D solid model portraying Complex
+ 3D Solid Model
(MBDD) most of the contractual work.

1 Examples of Digital Data include .dgn / .pdf /. xIsx / .xml / etc.
2 Refer to NYSDOT Project Development Manual for project category information.

This application shall be submitted prior to or concurrent with requesting Design Approval for the project.
It is recommended that this application process be started once the preferred alternative is selected, and
prior to final design. For bridge projects, this application must be approved prior to the submission of the
Site Data Package.

SECTION 1 — Application Process

1. Determine the Digital Delivery Project Liaison. This person can be from the Region or from a Main
Office Program Area. This is the person who will champion the digital delivery aspects throughout
the duration of the project and will likely also serve as a technical lead or project manager.

2. The Digital Delivery Project Liaison coordinates with technical leads to complete this application.

3. The Digital Delivery Project Liaison circulates the application for Regional approval signatures,
shown in Section 5.

4. The Digital Delivery Project Liaison sends the signed application to the Chairs of the Model Based
Contracting Committee for approval, shown in Section 6.

5. The Model Based Contracting Committee will review the application and recommend approval,
shown in Section 6.

6. Final approval will be granted by Office Directors, shown in Section 7.

7. The approved or rejected application will be returned to the Digital Delivery Project Liaison,
copying the project team, regional approvers, and the distribution list shown in Section 8.

8. |If approved, a Digital Delivery Mentor will be assigned to the project by the Model Based
Contracting Committee. The Digital Delivery Project Liaison shall coordinate with the mentor for
changes to this application or with any questions relating to Digital Delivery. The Digital Delivery
Project Liaison shall also submit all in-progress technical reviews listed in Section 6 to the Digital
Delivery Mentor for comments.



https://www.dot.ny.gov/divisions/engineering/design/dqab/dqab-repository/pdmch2_1208.pdf
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SECTION 2 — Reference Documents

NYSDOT has completed two pilot projects using the model based digital delivery method. The experience
gained on the pilot projects are the basis for the Digital Delivery Repository stored on ProjectWise in the
Resource Information folder. It is recommended that all documents in this folder be reviewed and
referenced while completing this application and determining if the project is suited for this method of
digital delivery.

pw:\\PWPROD.svc.ny.gov:NYSDOT PWCE\Documents\Resources\Resource Information\Digital Delivery Repository\

SECTION 3 — Project Team Information

Digital Delivery Project Liaison:
Regional Project Manager:
Highway Technical Lead:
Structures Technical Lead:
Geotechnical Technical Lead:
Other Technical Leads:

SECTION 4 - Project Information

Project Name:

Project Description:
PIN:

BIN (s):

Total Construction Cost:

Project Schedule:

Design Approval:

ADP:

PS&E:

Letting:

Construction Schedule:

Stakeholders and Coordination:

List in this section any project specific information related to utilities, outside stakeholders (i.e. special
interest groups, local municipalities, railroads, etc.), or any other disciplines that will require special
coordination.




pw://PWPROD.svc.ny.gov:NYSDOT_PWCE/Documents/P%7bfbf3906f-c2c6-4e9d-9b3d-f49f8f178def%7d/
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Contract Documents:

An important aspect of Digital Delivery is knowing what design information is being presented in what file
format. The presentation of design information will vary on a project specific basis. The Digital Delivery
Project Liaison shall coordinate with the technical leads to fill out the tables below for the delivery method
selected, to the best of their ability during the Design Approval phase. Making the decisions for how
design information will be delivered is a crucial step in the Digital Delivery process.

When deciding what information will be provided in what file type, the technical lead shall consider return

on investment for modeling that element.

Guidance Document.

For additional guidance, reference the Digital Delivery

Select the following design elements that will be included in the contract documents. List any project
specific design elements and designate the type of contractual, supplemental, and additional digital data
files that will be provided.

Contractual Files
(Sealed by P.E.)

Supplemental Files Provided for Design Reviews and

e e e | 2 | o
olid Digital Data (list format)
Model (list format)
(DGN)
Original Ground Surface N/A No DTM/XML Mapping Information - type, coordinate system (PDF)
Sub-grade Surface N/A No DTM/XML None
Final Grade Surface Grading Plan No DTM/XML None
Baseline Alignment Baseline Ties No ALG/XML Survey control report (PDF)
Horizontal Alignment Horizontal Control Plan/Table No ALG/XML OpenRoads horizontal alignment report (PDF)
Vertical Alignment Vertical Profile No ALG/XML Vertical profile roll plot (PDF)
Superelevation N/A No Excel Vertical profile roll plot with banking diagram (PDF)
§ Highway Corridor Features (All) General Plan Yes DGN 3D PDF (Optional)
.']“E:D Closed Drainage Network Drainage Plan/Profile/Table Yes DGN OpenRoads SUDA drainage table export (PDF)
Large Culvert Culvert Plan/Details Yes DGN 3D PDF (Optional)
Existing/Proposed Utilities Utility Plan/Profile/Table Yes DGN 3D PDF (Optional)
Right of way Acquisitions Right of Way Plan/Table No No Acquisition Maps (PDF)
Work Zone Horizontal Alignment WZTC Horizontal Control No ALG/XML OpenRoads horizontal alignment report (PDF)
Work Zone Vertical Alignment WZTC Vertical Profile No ALG/XML Vertical profile roll plot (PDF)
Work Zone Superelevation N/A No Excel Vertical profile roll plot with banking diagram (PDF)
Work Zone Corridor Features (On- WZTC Plan/Detail Yes DGN 3D PDF (Optional)
Existing substructures N/A No No 3D solids of existing features (DGN)
Existing superstructure N/A No No 2D plan or 3D solids of existing features (DGN)
Boring Location Boring location plan Yes DGN None
Boring Logs Subsurface profile No PDF None
Earthwork (excavation, fill) Plan/Sections Yes DGN None
Temporary excavation support Plan/Sections Yes DGN None
Foundations Pile layout/details/table Yes DGN Actual Pile Length Table (Excel)
Proposed substructures Plan/elevation/sections Yes DGN None
» Bridge bearings Bearing table No Excel None
% Superstructure (steel or concrete) Elevation/section/details No Excel 3D solids of proposed features (DGN)
g Design load tables Design load tables No Excel None
< Moment and shear tables Moment and shear tables No Excel None
Camber table Camber table No Excel None
Haunch table Haunch table No Excel None
Superstructure and Approach slabs | Plan/elevation/sections Yes DGN None
Sidewalks, Median Plan/elevation/sections Yes DGN None
Overhead sign structures Plan/elevation/sections/details Yes DGN None
Bridge mounted sign structures Plan/elevation/sections/details Yes DGN None
Architectural treatment Locations and details Yes DGN None
Reinforcement Sections and details Yes DGN Reinforcement Barlist (Excel)
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Additional Comments to be considered (project complexity, unique features, innovation, etc.):

SECTION 5 — Regional Approval Signatures

Regional Design Engineer Date
Regional Structures Engineer Date
Regional Construction Engineer Date
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SECTION 6 — Model Based Contracting Committee Recommendations

Committee Chairs:

Brenda Crudele, P.E.

Director, Structures Design Bureau
NYSDOT Office of Structures
Brenda.Crudele@dot.ny.gov

(518) 485-0139

Eric Coulter, P.E.

Design Bureau

NYSDOT Office of Design
Eric.Coulter@dot.ny.gov
(518) 457-8554

Digital Delivery Mentor: | (Model Based Contracting Committee to assign a mentor based on digital
delivery project type and scope.)

In-Progress Technical
Reviews:

Preliminary Structures Package Submission

Advanced Detail Plans (ADP) Submission

Pre-PS&E Submission

Final Plans, Specification, and Estimate (PS&E) Submission

[ e

Additional Committee Comments:

(1 APPROVED Date:

[ REJECTED Date:

The Committee does not recommend that this project be approved for Digital Delivery due to:




mailto:Brenda.Crudele@dot.ny.gov

mailto:Eric.Coulter@dot.ny.gov
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SECTION 7 — Digital Delivery Project Approvals by Office Directors and Chief Engineer

Director, Office of Design Date
Director, Office of Structures Date
Director, Office of Construction Date
Chief Engineer Date

Additional Comments:

SECTION 8 — Application Distribution List

Return the approved or rejected application to the following:

Digital Delivery Project Liaison

Model Based Contracting Committee Chairs
Digital Delivery Mentor

Project Team (as listed in Section 3)
Regional Approvers (as listed in Section 5)
FHWA (if applicable)

Design Quality Assurance Bureau (DQAB)
Program Management Bureau (PMB)
Project Management Office (PMO)

Office of Construction

Office of Contract Management
Geotechnical Engineering Bureau

Office of Right of Way (OROW)

Office of Environment

Statewide Policy Bureau/GreenLITES Admin.
Office of Structures

Railroad Agreements Unit (if applicable)
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Regional Director

Regional Design Engineer

Regional Construction Engineer

Regional Traffic Engineer

Regional Director of Operations

Regional Technical Services Engineer
Regional Quality Control Engineer
Regional Public Information Officer
Regional Structures Engineer

Regional Surveyor

Regional Right of Way Officer

Regional Landscape Architect

Regional Environmental Unit Supervisor
Regional Geotechnical Engineer

Regional Utilities Engineer

Regional Design Work Zone Traffic Control
Regional Planning & Program Management

NEWYORK | Department of

STATE OF

OPPORTUNITY. Transportation






MODEL BASED DIGITAL DELIVERY REFERENCE GUIDE

The Model Based Digital Delivery method takes advantage of electronic data that can be readily utilized
in construction. This is primarily in the form of 3D solids that can be utilized to illustrate design intent,
assist with fabrication, easily obtain quantity information and for utility clash detection to name a few.
In addition, MBDD also provides various forms of digital data such LandXML'’s that can be easily
consumed by survey equipment for Automated Machine Guidance and Global Positioning System
technologies. Providing this information digitally also eliminates the need for presenting this information
within the 2D plan set, reducing effort spent on plan sheet production. The following steps are
necessary to deliver a PSE in this format:

1) Digital Data - Identify the digital data that will be provided as a contractual document in addition to
the 2D plans. Refer to the MBDD project application for a list of design elements that require approval.

Contractual Files
(Sealed by P.E.)
Design Element Drawings or Elements . Supplemental Files Provided_for_ Design Reviews and
(Select all that apply "X") Removed from the 2D Plans Solid Digital Data PS&.E for Bidding
(list format)
Model (list format)
(DGN)
Original Ground Surface N/A No DTM/XML Mapping Information - type, coordinate system (PDF)
Sub-grade Surface N/A No DTM/XML None
Final Grade Surface Grading Plan No DTM/XML None
Baseline Alignment Baseline Ties No ALG/XML Survey control report (PDF)
Horizontal Alignment Horizontal Control Plan/Table No ALG/XML OpenRoads horizontal alignment report (PDF)
Vertical Alignment Vertical Profile No ALG/XML Vertical profile roll plot (PDF)
Superelevation N/A No Excel Vertical profile roll plot with banking diagram (PDF)
§ Highway Corridor Features (All) General Plan Yes DGN 3D PDF (Optional)
._;S:” Closed Drainage Network Drainage Plan/Profile/Table Yes DGN OpenRoads SUDA drainage table export (PDF)
Large Culvert Culvert Plan/Details Yes DGN 3D PDF (Optional)
Existing/Proposed Utilities Utility Plan/Profile/Table Yes DGN 3D PDF (Optional)
Right of way Acquisitions Right of Way Plan/Table No No Acquisition Maps (PDF)
Work Zone Horizontal Alignment WZTC Horizontal Control No ALG/XML OpenRoads horizontal alignment report (PDF)
Work Zone Vertical Alignment WZTC Vertical Profile No ALG/XML Vertical profile roll plot (PDF)
Work Zone Superelevation N/A No Excel Vertical profile roll plot with banking diagram (PDF)
Work Zone Corridor Features (On- WZTC Plan/Detail Yes DGN 3D PDF (Optional)
Existing substructures N/A No No 3D solids of existing features (DGN)
Existing superstructure N/A No No 2D plan or 3D solids of existing features (DGN)
Boring Location Boring location plan Yes DGN None
Boring Logs Subsurface profile No PDF None
Earthwork (excavation, fill) Plan/Sections Yes DGN None
Temporary excavation support Plan/Sections Yes DGN None
Foundations Pile layout/details/table Yes DGN Actual Pile Length Table (Excel)
Proposed substructures Plan/elevation/sections Yes DGN None
2 Bridge bearings Bearing table No Excel None
§ Superstructure (steel or concrete) Elevation/section/details No Excel 3D solids of proposed features (DGN)
E Design load tables Design load tables No Excel None
< Moment and shear tables Moment and shear tables No Excel None
Camber table Camber table No Excel None
Haunch table Haunch table No Excel None
Superstructure and Approach slabs | Plan/elevation/sections Yes DGN None
Sidewalks, Median Plan/elevation/sections Yes DGN None
Overhead sign structures Plan/elevation/sections/details Yes DGN None
Bridge mounted sign structures Plan/elevation/sections/details Yes DGN None
Architectural treatment Locations and details Yes DGN None
Reinforcement Sections and details Yes DGN Reinforcement Bar list (Excel)






It is important to note that by removing plan sheets it is still crucial to provide reviewable information
for both design and bidding reviews. The right most column identifies the mitigation that must be
provided as supplemental information which require minimal effort to produce.

2) Special Notes — There is a specific special note that needs to be provided on all digital delivery
projects. The MBDD deliverable special note is embedded within the Digital Delivery Guidance
Document and is summarized as follows:

I. Definition of Terms

II. Electronic Files

. Level of Development

IV. Electronic File Content

V. Software Required & Training Videos

VI. Field Revisions to Electronic Files

3) Professionally Sealing Digital Data — Sealing digital files and maintaining a “single source of truth” is
accomplished by listing the files on a plan drawing titled Electronic Files Identified as Plans. This drawing
identifies the name of the digital file, format, date and time and provides a location for professional seal.
Both the Microstation drawing and Excel file used to create this sheet are embedded within the Digital
Delivery Guidance Document. The number of professionals can be increased or decreased as necessary
for your project.
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4) Index of Drawings — A revised index of drawings is necessary to provide clarity for downstream users.
The index identifies the standard drawings that have been replaced by digital data, provides the file
name including format and supporting information to assist with review of the digital data. Refer to the
embedded documents within the Digital Delivery Guidance Document for an example index of drawings
to utilize as a starting point.





TOTAL NUMBER OF SHEETS) XXX

INDEX OF DRAWINGS

DIGITAL DELIVERY COMPONENT

SHEET NO. DESCRIPTION DRAWING NUMBER
DIGITAL DATA SUPPORTING INFORMATION {NOTE 1)
TITLE SHEET Cov-01
INDEX AND ABBREVIATIONS IND-01
LEGEND SHEETS LEG-01TO LEG-02
TYPICAL SECTIONS TYP-01TO TYP-00
GENERAL NOTES GNMN-01TO GNN-00

WORK ZONE TRAFFIC CONTROL SECTIONS

TC5-01TO TCS-00

WORK ZONE TRAFFIC CONTROL NOTES

TCN-01TO TCN-00

WORK ZONE TRAFFIC CONTROL DETAILS

TCD-01TO TCD-00

WORK ZONE TRAFFIC CONTROL PLANS

TCP-01TO TCP-00

BASELINE TIES NO DRAWINGS DXXXXXX_FEA_RWY_ BSL.XML PDF - SURVEY REPORT
HORIZONTAL CONTROL TAELE NO DRAWINGS DXXXXXX_FEA_RWY ALG.XML PDF - ALIGNMENT REPORT
ALIGNMENT PLANS NO DRAWINGS DICOOCOL_FEA_RWY_ALG. XML PDF - ALIGNMENT REPORT

MAINTENANCE JURISDICTION PLAN

MIP-01TO MJP-00

MAINTENANCE JURISDICTION TABLE

MIT-01 TO MJT-00

MISCELLANEQUS TABLES

MST-01 TO MST-00

5) DQAB Submittal — Add the traditional plan set and all electronic files identified as plans to the
“PLANS” folder
hared) (P:) *» Toolbox » Documents & Resources » Bid Documents » Mailbox » PS&E Transmittals » D264507

MName

PLANS
PROPOSAL MATERIALS
SUPPLEMENTAL INFORMATION
SUPPORTING MATERIALS

B D264507_R11_PSE_Memo

Date modified

021 1:47 PM
1 2:37 PM
(18/2021 1:50 PM

LW L La

Type
File folcer
File folder
File folder
File folder
PDF Document

Size

750 KB

6) CONR9 Information — Provide the mitigating materials to support bid review as supplemental

information under section 11. A federated file is prepared for MBDD projects to pull all the contractual
and supplemental information into one location to provide a comprehensive model. The federated file
will also be provided within this section 11. For example:

FILE NAME (Including File Format) DESCRIPTION DETAILS
1. CADD DRAWINGS * CHOOSE...
2. CADD SURFACES * CHOOSE...
3. CADD ALIGNMENTS * CHOOSE...
4. QUANTITY WORKUPS * CHOOSE...
5. UNSEALED LAYERED PDF or 3D PDF CHOOSE...
6. CROSS SECTIONS CHOOSE...
7. RECORD PLANS CHOOSE...
8. SIGN FACE LAYOUTS CHOOSE...
9. SUBSURFACE INFORMATION CHOOSE...
10. ANTICIPATED CONSTRUCTION SCHEDULE CHOOSE...
11. SPECIAL REPORTS OR OTHER INFORMATION Provided ||
PIN# _ Federated File (Zip Folder) Digital
PIN# _ Federated File - Reference Files (Zip Folder) Digital
PIN# Federated File - Embedded Links (Zip Folder) Digital
_PIN#_ Design Approval Document Digital |
PIN#_ Project Labor Agreement Digital
PIN#_ Stormwater Pollution Prevention Plan Digital
PIN# Permits Digital






7) PSE Transmittal Memo — The contractual digital files that were identified in step one and submitted
to DQAB in step five need to be listed in the transmittal memo as well. Under section 1.7.1.2 select
“YES” for Digital Delivery. This will enable section 2.2.2.5 and allow you to list the additional contractual

files.

1.7 SPECIAL PROVISIONS
171 Plans
1.7.11 Mumber of Plan Sheets:
17.1.2 Yes Includes Electronic Files Identified as Plans
172 No Proposal Only (Mo Plans)
Note: Ensure no ROW acquisitions, no nesd for perma

2. TRANSMITTED FILES

Electronic Files ldentified as Plans

5

DXXO0X_FEA_ALG XML (Example)

2225 Yes
MNumber of files:
22251 File:
22252 File:
22253 File:
22254 File:
22255 File:

Status:
Status:
Status:
Status:
Status:

Included

8) Amendments — The electronic files should be treated the same as a plan sheet. If afile is revised it
should receive the Al suffix in the file name. The plan sheet drawing no. ELE-01 also needs to be revised
with the new file name, date and time stamp and seal. Within the body of the amendment document,
this information needs to be summarized as follows:

1. Electronic Files Identified as Plans deletions/additions/replacements are summarized in the

following table:

Old File Name

New File Name

Description of Changes

Dxxxxxx_fea_rwy_alg.xml

Dxxxxxx_fea_rwy_alg Al.xml

Revised curve 1 horizontal radius
from 700’ to 800’

Dxxxxxx_fea_rwy fg.xml

Dxxxxxx_fea_rwy fg Al.xml

Updated final grade surface based
on changes to curve 1.






It is recommended to provide an illustration with the amendment to illustrate the changes to the model.

UTILITY CHANGES TO MODEL: D264507_fea_utl_proposed_A1.dgn

Proposed 6" pipe

added.

Existing drainage
pipe from catch basin
on bridge moved to
Supplemental model.

Existing manhole and
pipe to be

abandoned moved to
Supplemental model.

9) Field Revisions — Again, revisions to the electronic files should be treated in the same manner as a
plan sheet. The R1 suffix should be added to the file name. Drawing no. ELE-01 should be updated to
provide users with the current version including revised date and time information. If the file was
revised by a new professional, there is a box for an altered by seal. There is also a table located at the
bottom to summarize all field revisions made to the file during construction.

ELECTRONIC FILES IDENTIFIED AS PLANS - FIELD REVISION SUMMARY

REVISED FILE NAME REVISED BY DATE REVISED DESCRIPTION OF ALTERATIONS
- EXAMPLE
DXXXXXX_FEA_RWY_ALG_RI.XML FIRST LAST NAME 9/8/2022 REVISED HORIZONTAL RADIUS OF CURVE 1 FROM 725' TO B00'






10) As-Builts — All of the electronic files listed on drawing no. ELE-01 at the end of the project need to be
provided along with the traditional plan set for as-built records. At this time, it is preferred to also
provide the federated CAD model as part of the As-Built information. The best way to do this is provide
a zip folder with all of the reference files and embedded links included to retain the data relationships in

the future.

Marme

0264093 As Built Plan 5et
Federated CAD Maodel
Shop Drawings

Supporting Information










MODEL BASED DIGITAL DELIVERY



This project will be progressed using a Model Based Digital Delivery method. In addition to Plans / plan sheets, electronic files will be used.



I. Definition of Terms

In Standard Specification Section 101-02, replace the definition for Contract Plans and Plans as follows:

Contract Plans: The official contract drawings which show the location, character, dimensions and details of the work to be performed. Contract Plans also include any electronic files identified as Plans. 



Plans: The official contract drawings and applicable standard sheets which show the location, character, dimensions and details of the work to be performed. Plans also include any electronic files identified as Plans. 

II. Electronic Files 

This contract will utilize both traditional plans and electronic files to convey the required work. Each element of required work will be provided in only one format; plans or electronic files identified as plans. A table that lists the electronic files identified as plans can be found in the Plans on drawing no. ELE-XX.

The electronic files contain sufficient details to layout and construct the elements using the information directly or indirectly.  The Contractor and other participants selected by the Contractor may utilize the information in whatever manner they choose and deem to be the most effective and cost efficient.

Components are geospatially located using the appropriate State Plane Coordinate System.  

Coordinate System					Datums

SPCS, West Zone *US Survey Feet			NAD 83 (2011), NAVD 88

*(US Customary)



The contractual CAD files listed in the table are a published product of Bentley with a .dgn file extension.  It is important to note that .dgn files can typically be opened using other CAD software.  Refer to the free software viewer under Section V of this special note.

For convenience, a supplemental information file named “PIN#_mbc_federated.dgn” (Federated review file) has been created and is located within the supplemental information for bidder’s folder.  This file combines all the contractual CAD files and supplemental information into one file to see the project whole.  Following is a summary of the CAD file management for the federated file.  This includes a list of references for each file to help users visualize, locate and understand the chemistry of the federated file.



[bookmark: _Hlk60775093]
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D# are contractual files

PIN# are supplemental files

Structures Files:
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Highway Files: 
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(Supplemental Information)









Geotech Files: 

[image: ]  PIN#_fea_geo_supplemental.dgn
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File Type:
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Saved views and item types if applicable are located within each .dgn file.  Embedded links are only located in the federated .dgn file



In developing a traditional plan set the CAD elements would be extracted from the electronic file 3D model and detailed on a plan sheet.  Selected information is now residing within the electronic files and will be conveyed utilizing item types, saved views and embedded links. 

Item types are additional element information that are customizable by the designer and are used to associate pay items or call attention to model content.  This is information that would typically be provided in the form of notes or details.  Pay Item numbers are documented using Item Types and can be found from element information.

Saved views are preset viewports set up by the designers to call attention to, showcase and simplify user navigation within the 3D CAD model.  A saved view remembers the camera location and orientation along with the levels and model spaces that have been set to be displayed.  The contractor is responsible for all required work in the 3D model, even if it has been turned off in a saved view.  Saved views are available in both the contractual files and supplemental federated file.  Table 1 provides a list of the preset saved views. It is recommended to apply the “0_Reset_grid_north” view before switching to another saved view.

Table 1 – LIST OF SAVED VIEWS

		File Name: PIN#_mbc_federated.dgn (General & WZTC Saved views)



		Saved View Name

		Description



		0_Reset_All_On

		Turns all levels and references on, oriented north



		1_Reset_default

		All on with surfaces and basemapping off



		_Bridge_only

		Bridge information only



		_Highway_only

		Highway information only



		_Utilities_only

		Utility information only



		_WZTC_Stage 1

		Work Zone Stage 1



		_WZTC_Stage 2

		Work Zone Stage 2



		_WZTC_Stage 3

		Work Zone Stage 3



		_WZTC_Stage 4

		Work Zone Stage 4



		_WZTC_Stage 5

		Work Zone Stage 5







		File Name: D#_fea_brd_70_contract_bridge.dgn, PIN#_mbc_federated.dgn



		All views listed below are also included in the federated file



		cpb_all

		General Plan view



		cpb_all_stage X

		General Plan view, Stage X



		cpb_ba_stage X

		Abutment, Begin, Stage X



		cpb_ea_stage X

		Abutment, End, Stage X



		cpb_erw_ba_stage X

		Abutment, Begin, Stage X, Earthwork



		cpb_erw_ea_stage X

		Abutment, End, Stage X, Earthwork













		File Name: PIN#_fea_brd_70_supplemental_bridge.dgn, PIN#_mbc_federated.dgn



		All views listed below are also included in the federated file



		cpb_supp_dia_X

		Diaphragm Type X



		cpb_supp_frm_pln 

		Framing Plan



		cpb_supp_frm_pln_stage X

		Framing Plan, Stage X



		cpb_supp_sec_trn

		Transverse Section



		cpb_supp_sec_trn_stage X

		Transverse Section, Stage X









		File Name: PIN#_mbc_federated.dgn (Highway & Utility Based Saved Views)



		cpg_geo_borings

		3D location view of soil borings



		cph_longitudinal_section

		Longitudinal section 



		cph_surface_proposed

		Proposed Surface with contours



		cph_transverse_section

		Transverse Section 



		cph_closed_drainage

		Proposed closed drainage system 



		cpu_iso

		Isometric View - All Utilities Shown



		cpu_plan

		Utility Plan







Embedded links provide the end user with additional supplemental information for convenience with the intent of not having to go looking for it elsewhere.  An embedded link can be any file type, folder directory, or a website address.  Embedded links are only present with the Federated review file.  Table 2 provides a list of the embedded links.

Table 2 – EMBEDDED LINK INFORMATION

For review purposes, it is recommended that the reviewer copy the supplemental folder for Model Based Contracting to their local drive.  This folder will contain all the information within the Federated CAD file including reference files, embedded links, item types, saved views and element material properties.

		File Name: x72031_mbc_federated.dgn



		Description

		Location (Top View)



		STRUCTURES

		Superstructure Data

		Center of Bridge



		

		Bearing Data

		Centerline of Bearing, Begin Abutment at South Fascia



		

		Pile Table

		Centerline of Bearing, Begin Abutment at South Fascia



		HIGHWAY

		Closed Drainage Summary Table

		Attached to Drainage Structure



		

		Project Plan Set

		Southeast quadrant 



		

		Link to contract website

		Southeast quadrant 



		

		Link to NYSDOT standard sheets

		Southeast quadrant 



		

		Boring Logs

		Located on respective bore hole













III. Level of Development

Level of Development, LOD, is the level of completeness and accuracy that modeled elements are developed.  Levels of Development progress from the lowest level, LOD 100, to the highest level, LOD 500.  The five levels range from conceptual through ‘As-Built’ with progressively more complete and accurate levels of detail for each level.  The five levels and their general requirements are described in Table 3.  

Table 3 - INFORMATION MODEL LEVEL OF DEVELOPMENT

		Level of Development

(LOD)

		Model Content Requirements

		Authorized Uses



		Conceptual

LOD 100

		Overall massing indicative of height, volume, location and orientation.  Massing will be three dimensional and may include other data

		Limited analysis, aggregate preliminary cost estimating, conceptual level scheduling and staging



		Approximate Geometry  

LOD 200

		Elements are modeled as generalized assemblies or systems with approximate quantities, size, shape, location and orientation.  Attributes may be linked to model elements.

		Preliminary analysis, accurate for cost estimating and scheduling



		Precise Geometry

LOD 300

		Elements are modeled as specific assemblies and are accurate in quantity, size, shape, location and orientation.  Attributes may be linked to model elements and as required by the Engineer

		Construction documents, detailed quantity take offs, analysis and project management and controls



		Fabrication

LOD 400

		As per LOD 300 plus complete fabrication, assembly and detailing information.

		Model based fabrication Actual cost tracking look-aheads and virtual mock-ups



		‘As-Built’ 

LOD 500 

		Elements are modeled as constructed or ‘As-Built’, field verified accurate assemblies, quantities, dimensions, shapes, location and orientation. Major transportation asset class attributes are linked to modeled elements and as required by the Engineer

		Maintenance and operations asset management applications and future planning







PROJECT SPECIFIC INFORMATION MODEL LOD 

All components modeled for this project have a LOD 300.






IV. Electronic File Content

Information for the following project components is listed below:



*Refer to pilot projects for example information to be provided in this section. Example provided below*



Highway Corridor

The asphalt pavement layers, portland cement concrete pavement, sub-base course, curbing and sidewalk are modeled as 3D solids.  The 3D solid elements are geospatially located using the appropriate State Plane Coordinate System.  



The following information can be directly obtained from the 3D model:

· Pay item & description

· Elevations

· Northing/easting coordinates

· Component lengths

· Distances between points

· Volumes

· Areas 



The following information is provided as contractual electronic information:

· Roadway Geometry

· Curb Alignments

· Superelevation Report

· Final Grade Surfaces



The following information is not contained in the 3D solid model and can be found in the plan sheets:



· General Notes

· Underdrain Details

· Planter Details

· Heavily Reinforced PCC Details

· PCC Joint Layout

· Signage & Striping

· Miscellaneous Tables



All modeled highway corridor solids contain an item type and can be found within the element information for each solid.







V. 
Software Required & Training Videos

Bentley View Connect Edition is a free viewing software that is available for download at;

https://www.bentley.com/en/products/product-line/modeling-and-visualization-software/bentley-view 

To assist with the review of the CAD deliverables, NYSDOT has created several short instructional videos for the Bentley View Connect Software.  Following is a list of available videos:

Bentley View Instructional Videos

		Filename

		Description



		BentleyView1_GettingStarted.mp4

		An introduction to application terminology and interface components.



		BentleyView1a_AccountCreation.mp4 

		Walk-through of registering for a free Bentley CONNECT user account.



		BentleyView1b_Installation.mp4 

		Downloading and installing Bentley View CONNECT software.



		BentleyView2_Backstage.mp4

		A review of the application Settings, Preferences and Help menus.



		BentleyView3_InterfaceSetup.mp4

		Setting up the user interface, including laying out toolboxes and frequently used dialogs.



		BentleyView4_Models.mp4

		How to access, navigate and review information of Models.



		BentleyView5_References.mp4

		How to control the display of reference file attachments.



		BentleyView6_Levels.mp4

		An introduction to Levels and their naming convention, and how to control the display of the active file and reference file levels.



		BentleyView7_ViewControl.mp4

		How to use the various zoom, pan and view rotation tools to see the design from different vantage points.



		BentleyView8_SavedViews.mp4

		An introduction to Saved Views, and instruction on how to review and activate them.



		BentleyView9_RenderingViews.mp4

		A review of the View Attributes dialog and commonly utilized Display Styles/rendering tools.



		BentleyView10_MultipleViews.mp4

		Best practices for working with multiple views and application windows.



		BentleyView11_Snaps.mp4

		How to use AccuSnap to click element points with precision.



		BentleyView12_Measuring.mp4

		How to extract length, area and volume of design elements with the available measuring tools.



		BentleyView13_ElementInfo.mp4

		Procedures on selecting and reviewing detailed element information. 



		BentleyView14_Items.mp4

		How to access Item Number information for design elements.



		BentleyView15_Links.mp4

		How to locate and utilize embedded links to access project data supplemental to the i.dgn model.







These videos can be found at: https://www.youtube.com/playlist?list=PLCLB1DlVfROohVSfJooQCBtr0GnLppAEf

LandXML Viewer

A free LandXML viewer capable of viewing alignment and surface information is available at http://landxml.org/


VI. Field Revisions to Electronic Files 

Field revisions will follow the current process for plans as outlined in the Department’s Construction Administration Manual, Section 91.  In support of this section, the following additional information is provided to help facilitate the field revision process during construction.

1. The context of the revision will determine the timeframe for providing revised electronic files.  The timeframe will be determined by the EIC.  If the revision is determined to be non-critical, the Department will collect and consolidate revision requests to reduce the number of versions of electronic files.  



2. Revisions will be posted on ProjectWise under the project specific folder structure.  The EIC and the Contractor will have access to ProjectWise.



3. An email summarizing the revision will be provided to the Engineer in Charge by the Professional of Record. The EIC will be responsible for alerting the contractor to the revision.  The contractor is responsible for providing the revision information to their sub-contractors.



4. The naming convention for electronic files will be the same as for plans as outlined in the CAM section 91.



5. With each electronic file revision submittal, the respective plan sheet drawing number “ELE-XX” will be updated with the revised name, date and time and included as part of the submittal.



6. The description of the alteration to electronic files will be listed in tabular form on the respective “ELE-XX” drawing for which that change occurred.



7. A saved view of the alteration will be created for all revisions to the CAD contract files.
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ELECTRONIC FILES



						REVISE, COPY AND PASTE THIS TABLE INTO MICROSTATION DRAWING ELE-01 (PIN_CPH_ELE_01.DGN).

						SEALS CAN BE PLACED IN THIS FILE OR IN THE PDF OF THE DRAWING.



				ELECTRONIC FILES IDENTIFIED AS PLANS

				FILE NAME				FILE DESCRIPTION		DATE/TIME MODIFIED		AFFIX SEAL:		ALTERED BY:

				PROFESSIONAL OF RECORD		…EXAMPLE

						DXXXXXX_FEA_RWY_ALG.XML		PROJECT ROADWAY GEOMETRY		9/13/2022 11:12 AM

						DXXXXXX_FEA_RWY_ALG_CURB.XML		CURB GEOMETRY		9/16/2022 8:01 AM

						DXXXXXX_CPH_SUPERELEVATION.XLSX		SUPERELEVATION		9/21/2022 2:05 PM



















				PROFESSIONAL OF RECORD		…EXAMPLE

						DXXXXXX_FEA_RWY_FG.XML		FINAL GRADE SURFACE		10/1/2022 10:12 AM

						DXXXXXX_FEA_RWY_OG.XML		ORIGINAL GRADE SURFACE		10/1/2022 2:01 PM





















				PROFESSIONAL OF RECORD		…EXAMPLE

						DXXXXXX_FEA_DRN.XML		DRAINAGE PIPE NETWORK		9/16/2022 9:12 AM























				NOTE: DATE/TIME MODIFIED IS EASTERN TIME ZONE. BE ADVISED THE ACTUAL FILE TIME STAMPS WILL AUTOMATICALLY ADJUST BY ONE HOUR WHEN TRANSITIONING TO AND FROM DAYLIGHT SAVINGS TIME. 





				ELECTRONIC FILES IDENTIFIED AS PLANS - REVISIONS SUMMARY

				REVISED FILE NAME				REVISED BY		DATE REVISED		DESCRIPTION OF ALTERATIONS





				…EXAMPLE

				DXXXXXX_FEA_RWY_ALG_R1.XML				FIRST LAST NAME		12/8/22		REVISED HORIZONTAL RADIUS OF CURVE 1 FROM 725' TO 800'
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HYBRID DIGITAL DELIVERY

This project will be progressed utilizing a hybrid digital delivery method.  In addition to Plans / plan sheets, electronic files will be used.



I. Definition of Terms

In Standard Specification Section 101-02, replace the definition for Contract Plans and Plans as follows:

Contract Plans: The official contract drawings which show the location, character, dimensions and details of the work to be performed. Contract Plans also include any electronic files identified as Plans. 



Plans: The official contract drawings and applicable standard sheets which show the location, character, dimensions and details of the work to be performed. Plans also include any electronic files identified as Plans. 

II. Electronic Files 

This contract will utilize both Plans and electronic files identified as Plans. Each element of required work will be provided in only one format; Plans or electronic files identified as Plans. A table that lists the electronic files identified as Plans can be found in the Plans on drawing no. ELE-XX.

The electronic files contain sufficient details to layout and construct the elements using the information directly or indirectly.  The Contractor and other participants selected by the Contractor may utilize the information in whatever manner they choose and deem to be the most effective and cost efficient.

Components are geospatially located using the appropriate State Plane Coordinate System.  

Coordinate System					Datums

SPCS, West Zone *US Survey Feet			NAD 83 (2011), NAVD 88

*(US Customary)



III. Level of Development

Level of Development (LOD) is the level of completeness and accuracy to which the modeled elements are developed.  LOD progresses from the lowest level, LOD 100, to the highest level, LOD 500.  The five levels range from conceptual through ‘As-Built’ with progressively more complete and accurate levels of detail in each level.  The five levels and their general requirements are described in Table 1.  




Table 1 – DIGITAL DELIVERY – LEVEL OF DEVELOPMENT

		Level of Development

(LOD)

		Model Content Requirements

		Authorized Uses



		Conceptual

LOD 100

		Overall massing indicative of height, volume, location and orientation.  Massing will be three dimensional and may include other data

		Limited analysis, aggregate preliminary cost estimating, conceptual level scheduling and staging



		Approximate Geometry  

LOD 200

		Elements are modeled as generalized assemblies or systems with approximate quantities, size, shape, location and orientation.  Attributes may be linked to model elements.

		Preliminary analysis, accurate for cost estimating and scheduling



		Precise Geometry

LOD 300

		Elements are modeled as specific assemblies and are accurate in quantity, size, shape, location and orientation.  Attributes may be linked to model elements and as required by the Engineer

		Construction documents, detailed quantity take offs, analysis and project management and controls



		Fabrication

LOD 400

		As per LOD 300 plus complete fabrication, assembly and detailing information.

		Model based fabrication Actual cost tracking look-aheads and virtual mock-ups



		‘As-Built’ 

LOD 500 

		Elements are modeled as constructed or ‘As-Built’, field verified accurate assemblies, quantities, dimensions, shapes, location and orientation. Major transportation asset class attributes are linked to modeled elements and as required by the Engineer

		Maintenance and operations asset management applications and future planning







PROJECT SPECIFIC INFORMATION MODEL LOD 

All components modeled for this project have a LOD of 300.

IV. Electronic File Content 



No 3D solid models are provided.



V. Software Required & Training Videos



A free LandXML viewer capable of viewing alignment and surface information is available to download for free at http://landxml.org/.  Refer to the installation instruction video found on the website for more information. 

VI. Field Revisions to Electronic Files 

Field revisions will follow the current process for plans as outlined in the Department’s Construction Administration Manual, Section 91.  In support of this section, the following additional information is provided to help facilitate the field revision process during construction.

1. The context of the revision will determine the timeframe for providing revised electronic files.  The timeframe will be determined by the EIC.  If the revision is determined to be non-critical, the Department will collect and consolidate revision requests to reduce the number of versions of electronic files.  



2. Revisions will be posted on ProjectWise under the project specific folder structure.  The EIC and the Contractor will have access to ProjectWise.



3. An email summarizing the revision will be provided to the Engineer in Charge by the Professional of Record. The EIC will be responsible for alerting the contractor to the revision.  The contractor is responsible for providing the revision information to their sub-contractors.



4. The naming convention for electronic files will be the same as for plans as outlined in the CAM section 91.



5. With each electronic file revision submittal, the respective plan sheet drawing number “ELE-XX” will be updated with the revised name, date and time and included as part of the submittal.



6. The description of the alteration to electronic files will be listed in tabular form on the respective “ELE-XX” drawing for which that change occurred.
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HYBRID DIGITAL DELIVERY REFERENCE GUIDE

The hybrid digital delivery method leverages electronic files that can be readily generated in design and
utilized efficiently in construction. In most cases this is in the form of LandXML files that can be directly
consumed by survey and construction equipment for Automated Machine Guidance (AMG) and Global

Positioning System (GPS) technologies or Excel files providing tabular data. Providing this information
digitally also eliminates the need for presenting this information within the 2D plan set, thereby
reducing the resources investment in plan sheet production. The following steps are necessary to

deliver a PSE in this format:

1) Digital Data - Identify the digital data that will be provided as a contractual document in addition to
the 2D plans. This should be done within the preliminary design phase of the project to prevent any
duplication of effort. The table below is a list of design elements that have been pre-approved for use.
Please make suggestions and requests for additional design elements to digital.delivery@dot.ny.gov

Design Element Drawings Removed from the Digital Data Supplemental Files Required for Design Reviews and
(Select all that apply "X") 2D Plans (File Format) Bidding (File Format)

Horizontal Alignment Road Alignment Data ALG/XML OpenRoads horizontal alignment report (PDF)

Vertical Alignment Vertical Profile ALG/XML Vertical profile fenced plot (PDF)

Superelevation Banking Diagram Excel Vertical profile fenced plot with banking diagram (PDF)
% Baseline Alignment Baseline Ties ALG/XML Survey control report (PDF)
= Final Grade Surface Grading Plan DTM/XML None
E Utility Pipes (Invert In/Out) Plan/Profile/Table ALG/XML Utility profile fenced plot (PDF) & utility table export
T Utility Vaults/Shutoffs/etc. (Layout Pt.) CogoPoints/XML|(PDF). Utility roll plot plan recommended (PDF)

Work Zone Horizontal Alignment WZTC Road Alignment Data ALG/XML OpenRoads horizontal alignment report (PDF)

Work Zone Vertical Alignment WZTC Vertical Profile ALG/XML  |Vertical profile fenced plot (PDF)

Work Zone Superelevation Banking Diagram Excel Vertical profile fenced plot with banking diagram (PDF)
D Bearing Table Bearing Table Excel None
s Desing Load Table Desing Load Table Excel None
'g Moment and Shear Tables Moment and Shear Tables Excel None
E Camber Table Camber Table Excel None
< Haunch Table Haunch Table Excel None

It is important to note that by removing illustrative plan sheets and replacing with digital data, it is still
crucial to provide reviewable information for both design and bidding reviews. The right most column
identifies the mitigation that must be provided as supplemental information which requires minimal

effort to produce.

2) Special Note — A special note has been developed for use on all digital delivery projects. This note
enables the use of electronic files, and equates them to plans in the hierarchy. Refer to the hybrid digital
delivery special note embedded within the Digital Delivery Guidance Document. The sections of the

note are summarized as follows:
I. Definition of Terms
. Electronic Files
lll. Level of Development
IV. Electronic File Content

V. Software Required & Training Videos

VI. Field Revisions to Electronic Files

3) Professionally Sealing Digital Data — Sealing digital files and maintaining a “single source of truth” is
accomplished by listing the files on a plan drawing titled Electronic Files Identified as Plans. This drawing
identifies the name of the file, format, date, and time and provides a location for professional seal. Both
the MicroStation drawing, and Excel file used to create this sheet are embedded within the Digital
Delivery Guidance Document for designers to use on their project. The number of professionals can be
increased or decreased as necessary for your project. The date and time modified should be entered
after the files are placed in a zip folder (See step 5). Note that the date/time is for the file not the folder.
1
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4) Index of Drawings — An index of drawings should be provided for all contract plan drawings (including
roll plots if provided) and electronic files identified as plans within the plan set. Isolating this information
by the deliverable makes it easier for downstream users to locate the desired information. Refer to the
embedded documents within the Digital Delivery Guidance Document for an index of drawings shell.
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5) DQAB Submittal — All electronic files identified as plans shall be zipped within a folder named
“Dxxxxxx_RX_Electronic Files for Plans”. Add the traditional plan set and all electronic files identified as

plans

to the “PLANS” folder.

#

hared) (P:) * Toclbox » Documents & Resources » Bid Documents » Mailbox » PS&E Transmittals » D264507

D264507_R11_PS|

Dhcxexcxexcxe_Roe_Roll_Plot_Plans (&) 12728/

MName Date modified Type Size
PLANS 4/23/2021 323 PM File folder
prROPOSAL WaTl  Mame Status Date modified Type
SUPPLEME — - - - L
¢, Droocexn_Rx_Electronic Files for Plans @ 12/22/2023 12:30 PM Compressed (zipp...
SUPPORTING B
E Dhoooooe_Rx_Plans = 12/28/2023 11:27 PM PDF Document

2023 10:42 PM PDF Document

Before submitting to DQAB, designers should check to ensure all digital delivery information is included.

[

[ R B

Digital Delivery Special Note
Digital Delivery Index

Electronic Files Identified as Plans sheet (Drawing No. ELE-01) and verify date/time

Electronic Files for Plans Zip Folder

CONRS9 includes supporting information

6) CONR9 Information — Provide the materials to support bid review as supplemental information under
section 11. For example:

FILE NAME (Including File Format) DESCRIPTION | DETAILS
1. CADD DRAWINGS * CHOOSE...
2. CADD SURFACES * CHOOSE...
3. CADD ALIGNMENTS * CHOOSE...
4. QUANTITY WORKUPS ° CHOOSE...
5. UNSEALED LAYERED PDF or 3D PDF CHOOSE...
6. CROSS SECTIONS CHOOSE...
7. RECORD PLANS CHOOSE...
8. SIGN FACE LAYOUTS CHOOSE...
9. SUBSURFACE INFORMATION CHOOSE...
10. ANTICIPATED CONSTRUCTION SCHEDULE CHOOSE...
11. SPECIAL REPORTS OR OTHER INFORMATION Provided
PIN# OpenRoads Horizontal Alignment Report Digital '
PIN#_ Vertical Profile Roll Plot Digital
PIN#_ Drainage Profile Roll Plot Digital
PIN#_ Drainage Table Report Digital
PIN# Design Approval Document Digital 1
PIN# _ Project Labor Agreement Digital
PIN#_ Stormwater Pollution Prevention Plan Digital
PIN#_ Permits Digital
PIN#_ Asbestos Blanket Variances Digital
PIN# Asbestos Report Digital
PIN#_ Survey Control Report Digital
PIN#_ Wetland Compensation Report Digital
PIN# Project Location or Information (KMZ) Digital
12. BRIDGE INFORMATION? CHOOSE...

a






7) PSE Transmittal Memo — The digital data identified in step one, sealed in step three, and submitted to
DQAB in step five needs to be listed in the transmittal memo as well. Under section 1.7.1.2 selecting
“YES” for Digital Delivery will enable section 2.2.2.5 and allow you to list the additional contractual files.

1.7 SPECIAL PROVISIONS

1.7.1 Plans
1711 Mumber of Plan Sheets:
17.1.2 Yes Includes Electrnnlc Files Identified as Plans
Mote: Ensure electronic fles identified as plans are included in section 2.2.2.5
172 No Proposal Only [Nn F'Ians]
Naote- Ensure no ROV sitions, no need for permanent record of wark (design or as-b =

2. TRANSMITTED FILES
2225 Yes Electronic Files ldentified as Plans
Number of files: 5
22251 File: DXCGOOH_FEA_ALG XML (Example) Status: Included
22252 File: Status:
22253 File: Status:
22254 File: Status:
22255 File: Status:

8) Amendments — The electronic files should be treated the same as a traditional plan sheet. If afile is

revised by amendment, it should receive the Al suffix in the file name. The plan sheet drawing no. ELE-
01 also needs to be revised with the new file name, date and time stamp and seal. There is also a table
located at the bottom of the ELE sheet to provide a description of changes made to the file.

ELECTRONIC FILES IDENTIFIED AS PLANS - REVISIONS SUMMARY
REVISED FILE NAME REVISED BY DATE REVISED DESCRIPTION OF ALTERATIONS

...EXAMPLE
DXXXXXX_FEA_RWY_ALG_R1.XML FIRST LAST NAME 12/8/2022 REVISED HORIZONTAL RADIUS OF CURVE 1 FROM 725' TO 800'

Within the body of the amendment document, the amendment information should be summarized as
follows:

1. Electronic Files Identified as Plans deletions/additions/replacements are summarized in the
following table:

Old File Name New File Name Description of Changes
Dxxxxxx_fea_rwy_alg.xml Dxxxxxx_fea_rwy_alg Al.xml Revised curve 1 horizontal radius
—Tea_rwy_ak. _Tea_rwy_al_A- from 700’ to 800"

Updated final grad face based
Dxxxxxx_fea_rwy_fg.xml Dxxxxxx_fea_rwy fg Al.xml pdatedinal grade surace base

on changes to curve 1.






Any new or amended files shall be zipped within a folder and labeled “Dxxxxxx_A#_Electronic Files for
Plans”. Do not include any existing, unchanged files within the zip folder. It is recommended to create
the zip folder before filling out the date/time modified on the ELE sheet to prevent any changes to the
file properties.

9) Field Revisions — Again, revisions to the electronic files should be treated in the same manner as a
plan sheet. The R1 suffix should be added to the file name. Drawing no. ELE-01 should be updated to
provide users with the current version of the file including revised date and time information. If the file
was revised by a new professional, there is a box for an altered by seal. The revisions summary table
mentioned previously should be updated to provide information on the changes made to the file(s).

10) As-Builts — All of the electronic files listed on drawing no. ELE-01 at the end of the project need to be
provided along with the traditional plan set for the as-built records. In addition, it is recommended to
also provide the supporting information shown in step one and provided via the CONR9 is step 6. This
will provide downstream users with an easy way to view the digital data.

Fat

Mame Date modified Type
Dacxaeeee As Built Plan Set 2/16/2024 11:25 AM File folder
Shop Drawings 2/16/2024 11:25 AM File folder
Suppoerting Information 2/16/2024 11:26 AM File folder






DELIVERABLE MATRIX

		STEP 1: Determine the Digital Delivery requirement based on project delivery classification. If required, proceed to step 2.



				DIGITAL DELIVERY APPLICABILITY FOR CAPTIAL CONSTRUCTION PROJECTS

				PROJECT DELIVERY CLASSIFICATION		APPLICABILITY

				Design-Build		Optional

				Standard Construction		Required

				Job Order		N/A

				Requirements		N/A

				Standby Where & When		N/A

				Statewide Emergency Bridge		N/A

				Refer to Manual Administrative Policies & Procedures - Code 23-012

												LEGEND:

												Required1

Coulter, Eric (DOT): For example, If roadway alignments are developed on a Safety Improvements project they are required to be provided as a digital delivery deliverable in LandXML format
		Optional		Not Applicable

		STEP 2: Determine the Digital Delivery deliverable requirement (if providing) based on project type										1 - This deliverable is only required if you are providing it on your project.

				DELIVERABLE MATRIX FOR DIGITAL DELIVERY

				(Requirements by Project Type - Including File Format)

						Contract Plans				Electronic Files Identified as Plans																														For Information Only

				PROJECT TYPE                                                                                                   (PDM Ch 1.4 & PDM Appendix 7  Exhibits 7-4 and 7-5)		8.5x11 or 11x17		Roll Plot5		Roadway Geometry

Coulter, Eric (DOT): Geolocated horizontal and vertical roadway alignments.

		Roadway Superelevation

Coulter, Eric (DOT): Superelevation event point stations and corresponding cross slopes
		Survey Baseline Geometry       

Coulter, Eric (DOT): Geolocated horizontal survey baseline alignment. Vertical not required.
		Drainage Pipe Inverts

Coulter, Eric (DOT): Geolocated horizontal and vertical drainage invert alignments 
		Drainage Pipe Inlets

Coulter, Eric (DOT): Geolocated horizontal and vertical drainage inlet layout point locations (via Cogo Points)
		Guiderail

Coulter, Eric (DOT): Workbook to include locations, pay items and quantity information
		Pavement Markings         

Coulter, Eric (DOT): Workbook to include locations, pay items and quantity information
		Rigid Pavement Repairs

Coulter, Eric (DOT): Workbook to include locations, pay items and quantity information
		Final Grade Surface

Coulter, Eric (DOT): Level of Development 300 required. Refer to Digital Delivery Special Note.		3D CAD Model

Coulter, Eric (DOT): Level of Development 300 required. Refer to Digital Delivery Special Note.
		Bearing Table		Design Load Table		Moment and Shear Tables		Camber Table		Haunch Table		Framing Plan Coordinates		Girder Schedule		Camber Diagram		Barlist

				Highway Reconstruction/New Construction		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		DGN3		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Resurfacing Projects (1R)		PDF		PDF		n/a		Excel		LandXML		n/a		n/a		n/a		Excel		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Resurfacing, Restoration & Rehabilitation (2R/3R)4		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Intersection or Interchange Reconstruction/New Construction		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		DGN3		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				New Bridge/Bridge Replacement		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		DGN3		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel

				Bridge Rehabilitation Projects		PDF		PDF		LandXML		Excel		LandXML		n/a		n/a		n/a		n/a		n/a		LandXML		n/a		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel

				Park and Ride Lots		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Rest Areas/Comfort Stations		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Bicycle & Pedestrian Facilities		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Separate Landscape Development Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Fishing, Boating and Hiking Access		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Safety Improvements		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Intelligent Transportation Systems (ITS) Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Signalization, Signing and Delineation Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Noise Walls		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Drainage Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Element Specific Work - Highway Cyclical 		PDF		PDF		LandXML		n/a		n/a		n/a		n/a		n/a		Excel2		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Element Specific Work -  Highway 		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		Excel2		n/a		Excel2		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Element Specific Work - Bridge Cyclical 		PDF		PDF		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Element Specific Work -  Bridge 		PDF		PDF		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		LandXML		n/a		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel		Excel

				Airport Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Rail/Highway Grade Crossing and other Rail Improvements		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Transit Projects		PDF		PDF		LandXML		Excel		LandXML		LandXML		LandXML		n/a		n/a		n/a		LandXML		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

				Enhancement and other Locally Administered Projects		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a		n/a

		2 Requirement only applies to projects with this type of element specific work

		3 Requires approval of Model Based Digital Delivery Application

		4 Includes Large Culvert Rehabilitation and Reconstruction

		5 Refer to Roll Plot Interim Guidance Document (Highway Design Manual Ch. 21 - References)











11x17 PLAN INDEX - HIGHWAY

				TOTAL NUMBER OF SHEETS				XXX						DESIGNER NOTES: Refer to NYSDOT Highway Design Manual Exhibit 21-6 - Order of Sheets

				 HIGHWAY INDEX OF 11x17 DRAWINGS										1. This index can be utilized for all project types containing 11x17 drawings.

				SHEET NO.		DESCRIPTION		DRAWING NUMBER						2. Designers should add or remove drawings as necessary.

														3. If including Electronic Files for Plans, remove corresponding drawings from this index.

				1		TITLE SHEET		COV-01						4. Copy and Paste into CAD Index of Drawing(s).

				2		INDEX AND ABBREVIATIONS		IND-01

				3 - 4		LEGEND SHEETS		LEG-01 TO LEG-02

				5		ELECTRONIC FILES IDENTIFIED AS PLANS		ELE-01

				X - X		TYPICAL SECTIONS		TYP-01 TO TYP-00

				X - X		GENERAL NOTES		GNN-01 TO GNN-00

				X - X		WORK ZONE TRAFFIC CONTROL SECTIONS		TCS-01 TO TCS-00

				X - X		WORK ZONE TRAFFIC CONTROL NOTES		TCN-01 TO TCN-00

				X - X		WORK ZONE TRAFFIC CONTROL DETAILS		TCD-01 TO TCD-00

				X - X		WORK ZONE TRAFFIC CONTROL PLANS		TCP-01 TO TCP-00

				X - X		BASELINE TIES		BLT-01 TO BLT-00

				X - X		MAINTENANCE JURISDICTION PLAN		MJP-01 TO MJP-00

				X - X		MAINTENANCE JURISDICTION TABLE		MJT-01 TO MJT-00

				X - X		ROAD ALIGNMENT DATA		RAD-01 TO RAD-00

		 		X - X		MISCELLANEOUS TABLES		MST-01 TO MST-00

				X - X		MISCELLANEOUS DETAILS		MSD-01 TO MSD-00

				X - X		EARTHWORK SUMMARY SHEETS		ESS-01 TO ESS-00

				X - X		RIGHT OF WAY TABLES		RWT-01 TO RWT-00

				X - X		RIGHT OF WAY PLANS		RWP-01 TO RWP-00

				X - X		EROSION AND SEDIMENT CONTROL NOTES		ECN-01 TO ECN-00

				X - X		EROSION AND SEDIMENT CONTROL TABLES		ECT-01 TO ECT-00

				X - X		EROSION AND SEDIMENT CONTROL DETAILS		ECD-01 TO ECD-00

				X - X		EROSION AND SEDIMENT CONTROL PLANS		ECP-01 TO ECP-00

				X - X		DEMOLITION PLANS		DEM-01 TO DEM-00

				X - X		GRADING PLANS		GRP-01 TO GRP-00

				X - X		HIGHWAY GENERAL PLANS		GNP-01 TO GNP-00

				X - X		HIGHWAY PROFILES		PRO-01 TO PRO-00

				X - X		SIGNING AND STRIPING PLANS		SSP-01 TO SSP-00

				X - X		SIGN TEXT DATA SHEETS		SDS-01 TO SDS-00

				X - X		TRAFFIC SIGNAL NOTES		TSN-01 TO TSN-00

				X - X		TRAFFIC SIGNAL TABLES		TST-01 TO TST-00

				X - X		TRAFFIC SIGNAL DETAILS		TSD-01 TO TSD-00

				X - X		TRAFFIC SIGNAL PLANS		TSP-01 TO TSP-00

				X - X		LIGHTING NOTES		LN-01 TO LN-00

				X - X		LIGHTING TABLES		LT-01 TO LT-00

				X - X		LIGHTING DETAILS		LD-01 TO LD-00

				X - X		LIGHTING PLANS		LP-01 TO LP-00

				X - X		LANDSCAPE NOTES		LAN-01 TO LAN-00

				X - X		LANDSCAPE TABLES		LAT-01 TO LAT-00

				X - X		LANDSCAPE DETAILS		LAD-01 TO LAD-00

				X - X		LANDSCAPE PLANS		LAP-01 TO LAP-00

				X - X		UTILITY AND DRAINAGE NOTES		UDN-01 TO UDN-00

				X - X		UTILITY AND DRAINAGE TABLES		UDT-01 TO UDT-00

				X - X		UTILITY AND DRAINAGE DETAILS		UDD-01 TO UDD-00

				X - X		UTILITY AND DRAINAGE PLANS		UDP-01 TO UDP-00

				X - X		UTILITY AND DRAINAGE PROFILES		UDPR-01 TO UDPR-00

				X - X		LARGE CULVERT NOTES		LCN-01 TO LCN-00

				X - X		LARGE CULVERT TABLES		LCT-01 TO LCT-00

				X - X		LARGE CULVERT DETAILS		LCD-01 TO LCD-00

				X - X		LARGE CULVERT PLANS		LCP-01 TO LCP-00

				X - X		RETAINING WALL NOTES		RWN-01 TO RWN-00

				X - X		RETAINING WALL DETAILS		RWD-01 TO RWD-00

				X - X		BRIDGE PLANS		ST-01 TO ST-00











ELECTRONIC FILES INDEX- HIGHWAY

		REFER TO THE DELIVERABLE MATRIX TAB FOR THE DIGITAL DATA REQUIRED BASED ON PROJECT TYPE



				HIGHWAY INDEX OF ELECTRONIC FILES IDENTIFIED AS PLANS								DESIGNER NOTES:

				DESCRIPTION		DIGITAL DATA1		SUPPLEMENTAL INFORMATION2				1. This index shall be included on all Digital Delivery Projects.

												2. Designers should update based on the digital data provided for their project.

				DESIGNER TO COMPLETE…								3. Copy and Paste into CAD Index of Drawing(s).











				NOTES:

				1. REFER TO DXXXXXX_RX_ELECTRONIC FILES FOR PLANS.ZIP FOR DIGITAL DATA FILES

				2. REFER TO SUPPLEMENTAL INFORMATION FOR BIDDERS FOR SUPPORTING INFORMATION.









		BELOW IS AN EXAMPLE LIST OF DIGITAL DATA PROVIDED FOR THE HIGHWAY WORK



												DESIGNER NOTES:

				DESCRIPTION		DIGITAL DATA		SUPPLEMENTAL INFORMATION		<---------		Include this information under section 11. Special Reports of the CONR9. 

				ROAD ALIGNMENT DATA		DXXXXXX_FEA_RWY_ALG_ROAD1.XML		PIN_RPT_HORIZONTAL.PDF				Provide consolidated horizontal alignment report(s) in .PDF (Export from Inroads/OpenRoads)

						DXXXXXX_FEA_RWY_ALG_ROAD2.XML				<----

						DXXXXXX_FEA_RWY_ALG_CURB.XML

				HIGHWAY PROFILES		DXXXXXX_FEA_RWY_ALG_ROAD1.XML		PIN_RPT_PROFILES.PDF		<----		Provide vertical profile with banking diagram in .PDF (Supplemental Roll Plot or 11x17)

						DXXXXXX_FEA_RWY_ALG_ROAD2.XML

						DXXXXXX_FEA_RWY_ALG_CURB.XML

						DXXXXXX_FEA_RWY_SUPER.XLS

				BASELINE TIES		DXXXXXX_FEA_RWY_BSL.XML		PIN_RPT_SURVEY.PDF		<----		Provide Survey Control Report in .PDF 

				GRADING PLANS		DXXXXXX_FEA_RWY_FG.XML		PIN_RPT_FINAL_GRADING.PDF		<----		Provide major and minor contours in .PDF (Supplemental Roll Plot or 11x17) 

				UTILITY PLANS		DXXXXXX_FEA_UTL_ALG_GRATES.XML

Coulter, Eric (DOT): Provide 3D (northing, easting, elevation) points of grate layout point.
		PIN_RPT_UTILITY_GRATES.PDF		<----		Provide alignment report in .PDF (Export from Inroads/OpenRoads)

						DXXXXXX_FEA_UTL_ALG_PIPES.XML

Coulter, Eric (DOT): Provide the 3D ((northing, easting, elevation) alignment of drainage pipe inverts
		PIN_RPT_UTILITY_PIPES.PDF		<----		Provide alignment report in .PDF (Export from Inroads/OpenRoads)

				UTILITY PROFILES		DXXXXXX_FEA_UTL_ALG_PIPES.XML		PIN_RPT_PROFILES_UTILITY.PDF		<----		Provide vertical profile include EGL/HGL and Utility Crossings in .PDF (Supplemental Roll Plot or 11x17)

				WORK ZONE ROAD ALIGNMENT DATA		DXXXXXX_FEA_RWY_ALG_WZ_PHASE1.XML		PIN_RPT_HORIZONTAL_WZ.PDF		<----		Provide consolidated horizontal alignment report(s) in .PDF (Export from Inroads/OpenRoads)

						DXXXXXX_FEA_RWY_ALG_WZ_PHASE2.XML

				WORK ZONE PROFILES		DXXXXXX_FEA_RWY_ALG_PHASE1.XML		PIN_RPT_PROFILES_WZ.PDF				Provide vertical profile with banking diagram in .PDF (Supplemental Roll Plot or 11x17)

						DXXXXXX_FEA_RWY_ALG_PHASE2.XML				<----

						DXXXXXX_FEA_RWY_SUPER_WZ.XLS



















ROLL PLOT PLAN INDEX

				TOTAL NUMBER OF SHEETS				XX				DESIGNER NOTES:				This is an example index

				HIGHWAY INDEX OF ROLL PLOT DRAWINGS								1. Designers should update this index based on the information provided for their project.

				SHEET NO.		DESCRIPTION		DRAWING NUMBER				2. Consolidate all roll plots into one .PDF titled DXXXXXX_RX_PLANS_ROLLPLOT.PDF 

												3. Copy and Paste into CAD Index of Drawing(s).

				RP-1		TYPICAL SECTIONS		GNP-01

						GENERAL NOTES

						HIGHWAY GENERAL PLANS

				RP-2		WORK ZONE TRAFFIC CONTROL SECTIONS		WZP-01

						WORK ZONE TRAFFIC CONTROL NOTES

						WORK ZONE TRAFFIC CONTROL DETAILS

						WORK ZONE TRAFFIC CONTROL PLANS

				RP-3		EROSION AND SEDIMENT CONTROL NOTES		ESC-01

						EROSION AND SEDIMENT CONTROL TABLES

						EROSION AND SEDIMENT CONTROL DETAILS

						EROSION AND SEDIMENT CONTROL PLANS

				RP-4		DEMOLITION PLANS		DEM-01

				RP-5		GRADING PLANS		GRP-01

				RP-6		SIGNING AND STRIPING PLANS		SSP-01

						SIGN TEXT DATA SHEETS

				RP-7		TRAFFIC SIGNAL NOTES		TSP-01

						TRAFFIC SIGNAL TABLES

						TRAFFIC SIGNAL DETAILS

						TRAFFIC SIGNAL PLANS

				RP-8		LIGHTING NOTES		LP-01

						LIGHTING TABLES

						LIGHTING DETAILS

						LIGHTING PLANS

				RP-9		LANDSCAPE NOTES		LAP-01

						LANDSCAPE TABLES

						LANDSCAPE DETAILS

						LANDSCAPE PLANS

				RP-10		UTILITY AND DRAINAGE NOTES		UDP-01

						UTILITY AND DRAINAGE TABLES

						UTILITY AND DRAINAGE DETAILS

						UTILITY AND DRAINAGE PLANS

						UTILITY AND DRAINAGE PROFILES









11x17 PLAN INDEX - BRIDGE

				TOTAL NUMBER OF SHEETS				XXX				DESIGNER NOTES:  Refer to NYSDOT Bridge Manual Section 14.4 - Bridge Plan Organization

				BRIDGE INDEX OF 11x17 DRAWINGS								1. This index can be utilized for all project types containing 11x17 drawings.

				SHEET NO.		DESCRIPTION		DRAWING NUMBER				2. Designers should add or remove drawings as necessary.

												3. If including Electronic Files for Plans, remove corresponding drawings from this index.

						GENERAL PLAN AND ELEVATION		ST-XX				4. Copy and Paste into CAD Index of Drawing(s).

						TYPICAL SECTIONS		ST-XX

						PROFILES		ST-XX

						ESTIMATE OF QUANTITIES AND INDEX OF DRAWINGS		ST-XX

						GENERAL NOTES		ST-XX

						BORING LOCATION PLAN		ST-XX

						GENERAL SUBSURFACE PROFILE		ST-XX

						EXCAVATION AND EMBANKMENT		ST-XX

						BEGIN ABUTMENT PLAN AND ELEVATION		ST-XX

						BEGIN ABUTMENT DETAILS		ST-XX

						PIER 1 PLAN AND ELEVATION		ST-XX

						PIER 1 DETAILS		ST-XX				(SUBSEQUENT UP-STATION PIERS SHALL BE NUMBERED SEQUENTIALLY AND SHALL FOLLOW IN ORDER)

						END ABUTMENT PLAN AND ELEVATION		ST-XX

		 				END ABUTMENT DETAILS		ST-XX

						BEARING DETAILS		ST-XX

						TRANSVERSE SECTION		ST-XX

						FRAMING PLAN 		ST-XX				(BRIDGES WITH STEEL GIRDERS OR SPREAD PRESTRESSED CONCRETE BEAMS)

						BEAM LAYOUT 		ST-XX				(BRIDGES WITH ADJACENT PRESTRESSED BEAMS)

						GIRDER DETAILS 		ST-XX				(BRIDGES WITH STEEL GIRDERS)

						BEAM DETAILS		ST-XX				(BRIDGES WITH PRESTRESSED CONCRETE BEAMS)

						CAMBER AND HAUNCH DETAILS		ST-XX

						SUPERSTRUCTURE SLAB		ST-XX

						APPROACH SLABS		ST-XX

						JOINT SYSTEM		ST-XX

						BARRIER 		ST-XX				(BRIDGES WITH CONCRETE BARRIER)

						RAILING		ST-XX				(BRIDGES WITH STEEL RAILING)

						APPROACH DRAINAGE		ST-XX

						MISCELLANEOUS DETAILS		ST-XX

						BAR BENDING DIAGRAMS		ST-XX

						BARLISTS		ST-XX











ELECTRONIC FILES INDEX - BRIDGE

		REFER TO THE DELIVERABLE MATRIX TAB FOR THE DIGITAL DATA REQUIRED BASED ON PROJECT TYPE





				 BRIDGE INDEX OF ELECTRONIC FILES IDENTIFIED AS PLANS								DESIGNER NOTES:

				DESCRIPTION		DIGITAL DATA1		SUPPLEMENTAL INFORMATION2				1. This index shall be included on all Digital Delivery Projects including a bridge.

												2. Designers should update based on the digital data provided for their project.

				DESIGNER TO COMPLETE…								3. Update Red text and set to Black (Note that alignment .XML's can be consolidated into one file)

												4. Copy and Paste into CAD Index Drawing(s).

												5. Designers shall follow the NYSDOT Bridge Detail (BD) Sheets for required format and content of these tables.





				NOTES:

				1. REFER TO DXXXXXX_RX_ELECTRONIC FILES FOR PLANS.ZIP FOR DIGITAL DATA FILES

				2. REFER TO SUPPLEMENTAL INFORMATION FOR BIDDERS FOR SUPPORTING INFORMATION.













		BELOW IS AN EXAMPLE LIST OF DIGITAL DATA PROVIDED FOR THE BRIDGE WORK



												DESIGNER NOTES:

				DESCRIPTION		DIGITAL DATA		SUPPLEMENTAL INFORMATION		<---------		Include this information under section 11. Special Reports of the CONR9. 

				BEARING TABLE		DXXXXXX_TBL_BRG.XLS		NOT APPLICABLE

				DESIGN LOAD TABLE		DXXXXXX_TBL_LOAD.XLS		NOT APPLICABLE

				MOMENT AND SHEAR TABLES		DXXXXXX_TBL_MOMENT_SHEAR.XLS		NOT APPLICABLE

				CAMBER TABLE		DXXXXXX_TBL_CAMBER.XLS		NOT APPLICABLE

				HAUNCH TABLE		DXXXXXX_TBL_HAUNCH.XLS		NOT APPLICABLE

				FRAMING PLAN COORDINATES		NOT APPLICABLE		PIN_TBL_FRAMING_COORD.XLS

				GIRDER SCHEDULE		NOT APPLICABLE		PIN_TBL_GIRDER_SCHEDULE.XLS

				CAMBER DIAGRAM		NOT APPLICABLE		PIN_CAMBER DIAGRAM.XLS

				BARLIST		NOT APPLICABLE		PIN_TBL_BARLIST.XLS

































SHEET LIST FOR PLANS



				INDEX - VOLUME 1

				SHEET NO.		DRAWING NAME		DRAWING TITLE		VOL 1 PAGE NO.																RESPONSIBILITY

				1		COV-01		TITLE SHEET		1																MO DB

				2		IND-01		INDEX		2

				3		IND-02		ABBREVIATIONS		3

				4		LEG-01		LEGEND - LINE SYMBOLOGY 		4

				5		LEG-02		LEGEND - POINT SYMBOLOGY 		5

				6		LOC-1		PROJECT LOCATION MAP		6

				6-13		TYP-01 TO TYP-07		HIGHWAY TYPICAL SECTIONS - OTSEGO COUNTY PAVEMENT REHAB		6-13

				14		GNN-01		GENERAL NOTES		14

				15-16		TCN-01 TO TCN-02		TRAFFIC CONTROL NOTES		15-16

				17-22		TCT-01 TO TCT-06		TRAFFIC CONTROL TABLES		17-22

				23-26		TCS-01 TO TCS-04		TRAFFIC CONTROL TYPICAL SECTIONS		23-26

				27-37		TCD-01 TO TCD-10		TRAFFIC CONTROL DETAILS		27-37

				38-59		TCP-01 TO TCP-22		TRAFFIC CONTROL PLANS		38-59

				60-72		TCPR-01 TO TCPR-13		TRAFFIC CONTROL PROFILES		60-72

				73-78		HCT-01 TO HCT-06		HORIZONTAL CONTROL TABLES		73-78

				79-104		BLT-01 TO BLT-26		SURVEY CONTROL		79-104																REGION 9

				105-113		MJP-01 TO MJP-09		MAINTENANCE JURISDICTION PLAN AND TABLES		105-113																MO DB

				114-124		MST-01 to MST-11		MISCELLANEOUS TABLES - OTSEGO COUNTY PAVEMENT REHAB		114-124

				125-128		MSD-01 TO MSD-04		MISCELLANEOUS DETAILS - OTSEGO COUNTY PAVEMENT REHAB		125-128

				129-130		ESS-01 TO ESS-02		EARTHWORK SUMMARY SHEET		129-130

				131		ECN-01		EROSION AND SEDIMENT CONTROL NOTES		131																MO DB

				132		ECD-01		EROSION AND SEDIMENT CONTROL DETAILS		132

				133-167		GNP-00 TO GNP-34		GENERAL PLANS - OTSEGO COUNTY PAVEMENT REHAB		133-167																MO DB

				168-198		SGP-01 TO SGP-31		SIGNING AND STRIPING PLANS - OTSEGO COUNTY PAVEMENT REHAB		168-198

				199-200		SDS-01 TO SDS-02		SIGN TEXT DATA SHEET - OTSEGO COUNTY PAVEMENT REHAB		199-200

				201		PRO-01		HIGHWAY PROFILES - OTSEGO COUNTY PAVEMENT REHAB		201



				INDEX - VOLUME 2												Start Volume 2 at:		201

				SHEET NO.		DRAWING NAME		DRAWING TITLE		VOL 2 PAGE NO.

				202		IND-03		INDEX - VOLUME 2		1				1						202

				203-213		ST1-01 TO ST1-12		BIN 1069880 - BRIDGE 2 STRUCTURE PLANS		2-13				2		13				203		214				JAKE HAMLIN

				215		TYP2-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 2 (BIN 1069890)		14				14						215						NICK HEBERT

				216		MST2-01		MISCELLANEOUS TABLES - BRIDGE 2 (BIN 1069890)		15				15						216						NICK HEBERT

				217		GNP2-01		HIGHWAY GENERAL PLANS - BRIDGE 2 (BIN 1069890)		17				16						217						NICK HEBERT

				218		PRO2-01		HIGHWAY PROFILES - BRIDGE 2 (BIN 1069890)		18				17						218						NICK HEBERT

				219-250		ST2-01 TO ST2-32		BIN 1069890 - BRIDGE 2 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST2-04)		18-49				18		49				219		250				NICK HEBERT

				251		TCS3-01		TRAFFIC CONTROL TYPICAL SECTIONS - BRIDGE 3 (BIN 1070830)		50				50						251

				252		TCP3-01 TO TCP3-02		TRAFFIC CONTROL PLANS - BRIDGE 3 (BIN 1070830)		51-52				51		52				252

				254-269		ST3-01 TO ST3-15		BIN 1070830 - BRIDGE 3 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST3-03)		53-68				53		68				254		269				JAKE HAMLIN

				270-276		ST4-01 TO ST4-07		BIN 1070841 - BRIDGE 4 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST4-03)		69-75				69		75				270		276				JAKE HAMLIN

				277-283		ST5-01 TO ST5-07		BIN 1070842 - BRIDGE 5 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST5-03)		76-82				76		82				277		283				JAKE HAMLIN

				284-296		ST6-01 TO ST6-13		BIN 1070250 - BRIDGE 6 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST6-03)		83-95				83		95				284		296				JAKE HAMLIN

				297-312		ST7-01 TO ST7-16		BIN 1070720 - BRIDGE 7 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST7-03)		96-111				96		111				297		312				JAKE HAMLIN

				313-323		ST8-01 TO ST8-11		BIN 1070711 - BRIDGE 8 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST8-03)		112-122				112		122				313		323				JAKE HAMLIN

				324-334		ST9-01 TO ST9-11		BIN 1070712 - BRIDGE 9 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST9-03)		123-133				123		133				324		334				JAKE HAMLIN

				335-346		ST10-01 TO ST10-12		BIN 1070551 - BRIDGE 10 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST10-03)		134-145				134		145				335		346				JAKE HAMLIN

				347-358		ST11-01 TO ST11-12		BIN 1070552 - BRIDGE 11 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST11-03)		146-157				146		157				347		358				JAKE HAMLIN



				INDEX - VOLUME 3														358

				SHEET NO.		DRAWING NAME		DRAWING TITLE		VOL 3 PAGE NO.

				359		IND-04		INDEX - VOLUME 3		1				1						359						KELLY SCHUMAN

				360		TYP12-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		2				2						360

				361		MST12-01		MISCELLANEOUS TABLES - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		3				3						361

				362-363		ECP12-01 TO ECP12-02		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		4-5				4		5				362		363

				364-365		GNP12-01 TO GNP12-02		HIGHWAY GENERAL PLANS - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		6-7				6		7				364		365

				366-367		PRO12-01 TO PRO 12-02		HIGHWAY PROFILES - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		8-9				8		9				366		367

				368		SDS12-01		SIGN TEXT DATA SHEET -  BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)		10				10						368

				369-404		ST12-01 TO ST12-36		BIN 1069981 - BRIDGE 12 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST12-04)		11-46				11		46				369		404

				405-440		ST13-01 TO ST13-36		BIN 1069982 - BRIDGE 13 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST13-04)		47-82				47		82				405		440

				441		TYP14-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 14 (BIN 1070020)		83				83						441

				442		MST14-01		MISCELLANEOUS TABLES - BRIDGE 14 (BIN 1070020)		84				84						442

				443-444		GNP14-01 TO GNP14-02		HIGHWAY GENERAL PLANS - BRIDGE 14 (BIN 1070020)		85-86				85		86				443		444

				445-446		PRO14-01 TO PRO14-02		HIGHWAY PROFILES - BRIDGE 14 (BIN 1070020)		87-88				87		88				445		446

				447		SDS14-01		SIGN TEXT DATA SHEET -  BRIDGE 14 (BIN 1070020)		89				89						447

				448-482		ST14-01 TO ST14-35		BIN 1070020 - BRIDGE 14 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST14-04)		90-124				90		124				448		482

				483-484		TYP15-01 TO TYP15-02		HIGHWAY TYPICAL SECTIONS - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)		125-126				125		126				483		484

				485		MST15-01		MISCELLANEOUS TABLES - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)		127				127						485

				486-489		ECP15-01 TO ECP15-04		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)		128-131				128		131				486		489

				490-493		GNP15-01 TO GNP15-04		HIGHWAY GENERAL PLANS -  BRIDGE 15 & 16 (BIN 1069981 & BIN 1069982)		132-135				132		135				490		493

				494-495		PRO15-01 TO PRO15-02		HIGHWAY PROFILES - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)		136-137				136		137				494		495

				496		SDS15-01		SIGN TEXT DATA SHEET -  BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)		138				138						496

				497-536		ST15-01 TO ST15-40		BIN 1070181 - BRIDGE 15 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST15-07)		139-178				139		178				497		536

				537-576		ST16-01 TO ST16-40		BIN 1070182 - BRIDGE 16 STRUCTURE PLANS (SEE INDEX ON DWG. NO. ST16-07)		179-218				179		218				537		576









Estimate Shares



				SHARE		DESCRIPTION		BIN		RESPONSIBILITY		VOLUME

				1		HIGHWAY SHARE - OTSEGO COUNTY PAVEMENT REHAB				ERIK AUSTIN		1				1		BIN 1069880

				2		HIGHWAY SHARE - CULVERT REHABILITATION				ERIK AUSTIN		1				2		BIN 1069890

				3		STRUCTURES SHARE - BRIDGE 1, 3, 4, 5, 6, 7, 8, 9, 10, 11		VARIOUS		JAKE HAMLIN		2				3		BIN 1070830

				4		HIGHWAY SHARE - BRIDGE 2				RICH DEARSTYNE		2				4		BIN 1070841

				5		STRUCTURES SHARE - BRIDGE 2		BIN 1069890		NICK HEBERT		2				5		BIN 1070842

				6		HIGHWAY SHARE - BRIDGE 12 AND 13				RICH DEARSTYNE		3				6		BIN 1070250

				7		STRUCTURES SHARE - BRIDGE 12 - WB over Cobleskill		BIN 1069981		KELLY SCHUMAN		3				7		BIN 1070720

				8		STRUCTURES SHARE - BRIDGE 13 - EB over Cobleskill		BIN 1069982		KELLY SCHUMAN		3				8		BIN 1070711

				9		HIGHWAY SHARE - BRIDGE 14				RICH DEARSTYNE		3				9		BIN 1070712

				10		STRUCTURES SHARE - BRIDGE 14 - RD Exit over Cobleskill		BIN 1070020		KELLY SCHUMAN		3				10		BIN 1070551

				11		HIGHWAY SHARE - BRIDGE 15 AND 16				RICH DEARSTYNE		3				11		BIN 1070552

				12		STRUCTURES SHARE - BRIDGE 15 - WB over Beards Hollow		BIN 1070181		KELLY SCHUMAN		3				12		BIN 1069981

				13		STRUCTURES SHARE - BRIDGE 16 - EB over Beards Hollow		BIN 1070182		KELLY SCHUMAN		3				13		BIN 1069982

				14		MISC. SITE WIDE AND WORK ZONE TRAFFIC CONTROL				RICH DEARSTYNE		1				14		BIN 1070020

																15		BIN 1070181

																16		BIN 1070182





Bridge Cheat Sht



				BRIDGE NO.		BIN NO.		RESPONSIBLE OFFICE		RESPONSIBLE DESIGNER

				1		BIN 1069880		REGION 9 STRUCTURES		JAKE HAMLIN

				2		BIN 1069890		REGION 9 STRUCTURES		NICK HEBERT

				3		BIN 1070830		REGION 9 STRUCTURES		JAKE HAMLIN

				4		BIN 1070841		REGION 9 STRUCTURES		JAKE HAMLIN

				5		BIN 1070842		REGION 9 STRUCTURES		JAKE HAMLIN

				6		BIN 1070250		REGION 9 STRUCTURES		JAKE HAMLIN

				7		BIN 1070720		REGION 9 STRUCTURES		JAKE HAMLIN

				8		BIN 1070711		REGION 9 STRUCTURES		JAKE HAMLIN

				9		BIN 1070712		REGION 9 STRUCTURES		JAKE HAMLIN

				10		BIN 1070551		REGION 9 STRUCTURES		JAKE HAMLIN

				11		BIN 1070552		REGION 9 STRUCTURES		JAKE HAMLIN

				12		BIN 1069981		MO STRUCTURES		KELLY SCHUMAN								WB over Cobleskill

				13		BIN 1069982		MO STRUCTURES		KELLY SCHUMAN								EB over Cobleskill

				14		BIN 1070020		MO STRUCTURES		KELLY SCHUMAN								RD Exit over Cobleskill

				15		BIN 1070181		MO STRUCTURES		KELLY SCHUMAN								WB over Beards Hollow

				16		BIN 1070182		MO STRUCTURES		KELLY SCHUMAN								EB over Beards Hollow





OLD_Sheet List



				SHEET NO.		DRAWING NAME		DRAWING TITLE		PW LOCATION		PLOT NUMBER		BRIDGE NO.		ESTIMATE SHARE		RESPONSIBILITY				DSB SQUAD RESPONSIBILITY		NOTES

																		OFFICE		CONTACT

				HIGHWAY DRAWINGS

				1		COV-01		TITLE SHEET										MO DESIGN		RICH / ERIK		RICH

				X		IND-01		INDEX										MO DESIGN		RICH / ERIK		RICH

				X		IND-02		ABBREVIATIONS										MO DESIGN		RICH / ERIK		RICH

				X-X		LEG-01		LEGEND - LINE SYMBOLOGY 										MO DESIGN		RICH / ERIK		RICH

				X-X		LEG-02		LEGEND - POINT SYMBOLOGY 										MO DESIGN		RICH / ERIK		RICH

				X		LOC-1		PROJECT LOCATION MAP										MO DESIGN		ERIK AUSTIN

				X-X		TYP-01 TO TYP-06		HIGHWAY TYPICAL SECTIONS - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		ERIK AUSTIN		ERIK

				X-X		GNN-01		GENERAL NOTES										MO DESIGN		RICH / ERIK		RICH AND JEFF/ERIK

				X		TCN-01		TRAFFIC CONTROL NOTES - SUGGESTED TRAFFIC CONTROL SEQUENCING										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCN-02		TRAFFIC CONTROL NOTES - GENERAL										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-01		TRAFFIC CONTROL DETAILS - PHASING SCHEMATIC										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-02		TRAFFIC CONTROL DETAILS - ON-SITE DETOUR LOCATION PLAN (PHASE 1)										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-03		TRAFFIC CONTROL DETAILS - ON-SITE DETOUR LOCATION PLAN (PHASE 2)										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-04		TRAFFIC CONTROL DETAILS - TYPICAL ON-SITE DETOUR PLAN										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-05		TRAFFIC CONTROL DETAILS - TYPICAL ON-SITE DETOUR PLAN										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-06		TRAFFIC CONTROL DETAILS - MISCELLANEOUS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-07		TRAFFIC CONTROL DETAILS - OFF-SITE DETOUR (PHASE 1)										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCD-08		TRAFFIC CONTROL DETAILS - OFF-SITE DETOUR (PHASE 2)										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCS-01		TRAFFIC CONTROL TYPICAL SECTIONS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCS-02		TRAFFIC CONTROL TYPICAL SECTIONS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCS-03		TRAFFIC CONTROL TYPICAL SECTIONS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-01		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-02		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-03		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-04		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-05		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-06		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-07		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-08		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-09		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-10		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-11		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-12		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-13		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-14		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-15		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-16		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-17		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-18		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-19		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-20		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-21		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCP-22		TRAFFIC CONTROL PLANS										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-01		TRAFFIC CONTROL PROFILES - 01										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-02		TRAFFIC CONTROL PROFILES - 02										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-03		TRAFFIC CONTROL PROFILES - 03										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-04		TRAFFIC CONTROL PROFILES - 04										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-05		TRAFFIC CONTROL PROFILES - 05										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-06		TRAFFIC CONTROL PROFILES - 06										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-07		TRAFFIC CONTROL PROFILES - 07										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-08		TRAFFIC CONTROL PROFILES - 08										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-09		TRAFFIC CONTROL PROFILES - 09										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-10		TRAFFIC CONTROL PROFILES - 10										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-11		TRAFFIC CONTROL PROFILES - 11										MO DESIGN		RICH DEARSTYNE		RICH

				X		TCPR-12		TRAFFIC CONTROL PROFILES - 12										MO DESIGN		RICH DEARSTYNE		RICH

				X-X		HCT-01 TO HCT-06		HORIZONTAL CONTROL TABLES										MO DESIGN		ERIK AUSTIN		RICH AND JEFF/ERIK

				X-X		MJP-01 TO MJP-09		MAINTENANCE JURISDICTION PLAN AND TABLES										MO DESIGN		ERIK AUSTIN		JEFF/ERIK

				X-X		MST-01		MISCELLANEOUS TABLES - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		ERIK AUSTIN		JEFF/ERIK

				X-X		MSD-01		MISCELLANEOUS DETAILS - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		ERIK AUSTIN		RICH AND JEFF/ERIK

				X-X		ESS-01 TO ESS-02		EARTHWORK SUMMARY SHEET										MO DESIGN		RICH / ERIK		RICH AND JEFF/ERIK

				X-X		ECN-01		EROSION AND SEDIMENT CONTROL NOTES										MO DESIGN		AMBER / KAREN		AMBER / KAREN

				X-X		ECD-01		EROSION AND SEDIMENT CONTROL DETAILS										MO DESIGN		AMBER / KAREN		AMBER / KAREN

				X-X		ECP-01 TO ECP-XX		EROSION AND SEDIMENT CONTROL PLAN - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		KAREN LORF		KAREN

				X-X		GNP-01 TO GNP-32		GENERAL PLANS - OTSEGO COUNTY - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		ERIK AUSTIN		JEFF/ERIK

				X-X		SGP-01 TO SGP-31		SIGNING AND STRIPING PLANS - OTSEGO COUNTY PAVEMENT REHAB										MO DESIGN		ERIK AUSTIN		JEFF/ERIK

				X-X		ST1-01 TO ST1-XX		BIN 1069880 - STRUCTURE PLANS						1				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		TYP2-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MST2-01		MISCELLANEOUS TABLES - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MSD2-01		MISCELLANEOUS DETAILS - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ECP2-01		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		AMBER COULTER		AMBER

				X-X		GNP2-01		HIGHWAY GENERAL PLANS - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		PRO2-01		HIGHWAY PROFILES - BRIDGE 2 (BIN 1069890)						2				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ST2-01 TO ST2-XX		BIN 1069890 - STRUCTURE PLANS						2				REGION 9 STRUCTURES		NICK HEBERT

				X-X		ST3-01 TO ST3-XX		BIN 1070830 - STRUCTURE PLANS						3				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST4-01 TO ST4-XX		BIN 1070841 - STRUCTURE PLANS						4				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST5-01 TO ST5-XX		BIN 1070842 - STRUCTURE PLANS						5				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST6-01 TO ST6-XX		BIN 1070250 - STRUCTURE PLANS						6				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST7-01 TO ST7-XX		BIN 1070720 - STRUCTURE PLANS						7				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST8-01 TO ST8-XX		BIN 1070711 - STRUCTURE PLANS						8				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST9-01 TO ST9-XX		BIN 1070712 - STRUCTURE PLANS						9				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST10-01 TO ST10-XX		BIN 1070551 - STRUCTURE PLANS						10				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		ST11-01 TO ST11-XX		BIN 1070552 - STRUCTURE PLANS						11				REGION 9 STRUCTURES		JAKE HAMLIN

				X-X		TYP12-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MST12-01		MISCELLANEOUS TABLES - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MSD12-01		MISCELLANEOUS DETAILS - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ECP12-01 TO ECP12-02		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		AMBER COULTER		AMBER

				X-X		GNP12-01 TO GNP12-02		HIGHWAY GENERAL PLANS - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		PRO12-01 TO PRO 12-02		HIGHWAY PROFILES - BRIDGE 12 & 13 (BIN 1069981 & BIN 1069982)						12, 13				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ST12-01 TO ST12-XX		BIN 1069981 - STRUCTURE PLANS						12				MO STRUCTURES		KELLY SCHUMAN

				X-X		ST13-01 TO ST13-XX		BIN 1069982 - STRUCTURE PLANS						13				MO STRUCTURES		KELLY SCHUMAN

				X-X		TYP14-01		HIGHWAY TYPICAL SECTIONS - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MST14-01		MISCELLANEOUS TABLES - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MSD14-01		MISCELLANEOUS DETAILS - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ECP14-01		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		AMBER COULTER		AMBER

				X-X		GNP14-01 TO GNP14-02		HIGHWAY GENERAL PLANS - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		PRO14-01 TO PRO14-02		HIGHWAY PROFILES - BRIDGE 14 (BIN 1070020)						14				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ST14-01 TO ST14-XX		BIN 1070020 - STRUCTURE PLANS						14				MO STRUCTURES		KELLY SCHUMAN

				X-X		TYP15-01 TO TYP15-02		HIGHWAY TYPICAL SECTIONS - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)						15, 16				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MST15-01		MISCELLANEOUS TABLES - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)						15, 16				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		MSD15-01		MISCELLANEOUS DETAILS - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)						15, 16				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ECP15-01 TO ECP15-04		EROSION AND SEDIMENT CONTROL PLAN - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)						15, 16				MO DESIGN		AMBER COULTER		AMBER

				X-X		GNP15-01 TO GNP15-04		HIGHWAY GENERAL PLANS -  BRIDGE 15 & 16 (BIN 1069981 & BIN 1069982)						15, 16				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		PRO15-01 TO PRO15-02		HIGHWAY PROFILES - BRIDGE 15 & 16 (BIN 1070181 & BIN 1070182)						15, 16				MO DESIGN		RICH DEARSTYNE		RICH

				X-X		ST15-01 TO ST15-XX		BIN 1070181 - STRUCTURE PLANS						15				MO STRUCTURES		KELLY SCHUMAN

				X-X		ST16-01 TO ST16-XX		BIN 1070182 - STRUCTURE PLANS						16				MO STRUCTURES		KELLY SCHUMAN











embankment added per bridge



				Item 203.03 for Backfilling Structural Excavation (CY)

				Bridge No.		BIN		CF		Begin Abutment		CF		End Abutment		Total		SAY		to HWY Share

				1		BIN 1069880														1

				2		BIN 1069890				18.9				17.8		36.7		40.0		4

				3		BIN 1070830										0.0		0.0		1

				4		BIN 1070841										0.0		0.0		1

				5		BIN 1070842										0.0		0.0		1

				6		BIN 1070250										0.0		0.0		1

				7		BIN 1070720										0.0		0.0		1

				8		BIN 1070711										0.0		0.0		1

				9		BIN 1070712										0.0		0.0		1

				10		BIN 1070551										0.0		0.0		1

				11		BIN 1070552										0.0		0.0		1

				12		BIN 1069981		1980.38		73.3		1726.53		63.9		137.3		140.0		6

				13		BIN 1069982		1706.52		63.2		1557.53		57.7		120.9		125.0		6

				14		BIN 1070020		805.48		29.8		755.89		28.0		57.8		60.0		9

				15		BIN 1070181		6237.7		231.0		6892.1		255.3		486.3		490.0		11

				16		BIN 1070182		5212.9		193.1		5091.6		188.6		381.6		385.0		11
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