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What is 3D Design for
Construction?

1. Providing 3D Engineering data to
Contractors at Advertisement.

2. 3D Engineering data will be in a
format conducive to:
— Bid preparation
— Construction
— Support Machine Control
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National Overview

FHWA Every Day Counts 2 Initiative

e Deliver a series of webinars and
workshops.

e To accelerate the deployment of 3D
Engineered Models for Construction.

e Goal to have 50 projects constructed
using 3D Modeling In 25 States by the
end of 2014.



Oregon Department of Transportation 77[l=

ODOT’s Participation
e Developed and implementing 3D
Design for Construction deliverables.

e Participated on a TWG to develop
Workshop.

e Assisted In Delivery of the Arkansas
Workshop last Month.

e Membership on National Committees.
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Automated Machine Guidance

Ron Singh, PLS
ODOT Chief of Surveys
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e Full 3D/4D/5D Design
e Visualization

e Construction Automation
>Construction machine guidance and control
=>|nspection tools
>Enhanced use of GPS (RTN, IMU)

>Remote construction
site monitoring

>Materials delivery
and certification
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Machine Guidance

A Machine Guidance system uses
automation to provide the equipment
operator a visual indicator of the position
of the cutting edge (blade, bucket,

screed, etc) relative to the design surface
being constructed.

The operator controls everything.
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Machine Control

A Machine Control system is where the
cutting edge of the equipment is fully
controlled by automation.

The system Is connected to and controls
the hydraulics while the operator simply

drives the equipment and manages the
automation.
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3 Components of Machine Control

1. The design and resulting data

2. The machine w/computer, sensors,
hydraulic control, and radio

3. The positioning system — GPS, TPS,
laser, or comblnatlon



Oregon Department of Transportation

Guidance Systems

Provides the interface
between engineering
design and

the machine || =
operator

I




Types of Guidance Systems

@ Stakes

® String lines

® Sonic sensors
@ Lasers

® GPS

@ Total Stations
® GPS w/lasers
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Guidance/Control by GPS

KBqu Excavation
GPS Grading
+/- 30 mm or 0.1’

Fine Grading
Generally Not By GPS




Total Station Grading
+/- 5mm or 0.02’




Laser augmented GPS systems deliver a few millimeters of
vertical accuracy using conventional lasers capable of
working on an inclined plane
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Machine Control
The ultimate system

e No stakes required
e No grade checker required
e Records data for quality control

e Records data for volume computation

e Data could be transmitted to engineer,
Inspector, or surveyor for “real time”
checks
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National Initiatives

e Every Day Counts Il - FHWA
— 3D Design
— Automated Machine Guidance

e Intelligent Construction Systems and
Technologies — National Academies




Oregon Department of Transportation

Issues to Consider

e Coordinate System
— Represents Ground
— Same as Original Survey and Design

e Quality Original Ground DTM
— Suitable for 3D design

e 3D Design
— Suitable for AMG

e Data Exchange
— Lossless File Format
— Validate - Close the Loop
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Issues to Consider
e Engineer of Record

— legal issues
e Design Intent

e Do Not Exceed Positioning System
_imitations

e Calibrate and Check Systems

e Validate Construction
— Confidence Points, etc.
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Pre-Construction Survey

e Tasks performed by the Agency just
prior to construction

e To verify Horizontal and Vertical Control
e To verity Original Ground DTM

e To recover any new monuments of
record

e To assist In any utility relocation staking

e Conducted by the Agency at, or near,
the bid let date — to confirm survey
readiness for construction
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The (Virtual) Oregon Trail:
Construction Administration in 3D

Della Mosier
ODOT Region 4 Roadway/Hydro Manager
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3D Engineered Models

Preliminary Construction Asset
Engineering Engineering Management



Presenter
Presentation Notes
Preliminary engineering – related to public outreach to get informed consent on politically charged projects
Construction engineering – data needed to perform automated machine control construction
Asset Management – 3D engineered as-built model with tags to manage assets
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Constructible 3D Engineered
Models

Delivering Digital Data for Bid

Mesh
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Presentation Notes
We did not know: 
Do we provide digital design?
Do we want to provide digital design?
What should a handoff package be?
Who should we give it to?
How will we make sure it’s right?
How will we know we did it right?
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3D Roadway Design Tech
Bulletin (Jan 2014)

Purpose:

“To provide clarification concerning the
required content, process/workflows,
delivery timelines, and quality control of
digital 3D Roadway Design data for
Oregon’s Statewide Transportation
Improvement Program (STIP) projects.”
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Timelines

Projects Letting in 2014: Voluntary

Projects Letting in 2015: Required



Presenter
Presentation Notes
Take-aways after “Design to Dozer”. Why isn’t ODOT doing this already?
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Exceptions

Exceptions Granted by the Region

Roadway Manager

e Projects without significant earthwork
component

e Many Local Agency projects

e Projects with compressed design
delivery schedules
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Take-aways after “Design to Dozer”. Why isn’t ODOT doing this already?
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How Will | Be Notified at Bid?

eBIDS Notice Is
provided with
Contract Documents

Subject: Contract Number 14653
OR39: Merrill N. City Limits — California State Line Sec.
Klamath Falls - Malin & Hatfield Highways
Klamath County
Grading, drainage, paving, signs & signals
{Bids to be opened and read January 30, 2014)

regon Dopartmnt of T

Technical Services
John A, Kizhaber, Governar Office of Project Letting
4040 Fairview Industrial Drive SE
Salem, OR 87302

Telephone 503-986-4040

Notice of eBIDS Roadway
Digital Design Data

ODOT design staff have prepared an “eBIDS Handoff Package® that contains
roadway digital design data. The digital data includes alignment data and three-
dimensional surfaces provided in LandXML format, as described in the attached eBIDS
Handoff Checklist and Computer File Index.

The “eBIDS Handoff Package™ roadway digital design data provided on the eBIDS
reference documents site is for bidding purposes only. As with all documents on the
eBIDS reference documents site, use of this data for any other purpose is at the
Bidder's own risk.

In addition to the “eBIDS Handoff Package”, a "Construction Survey Handoff Package”
will be provided to the ded Contractor at the pre-survey meeting. Additional
information regarding the content of the Construction Survey Handoff Package is
provided in Appendix M of ODOTs Highway Design Manual. The rcadway digital
design data provided to the awarded Contractor may be used to aid in the use of
automated machine control equipment, such as GPS grade control, for earthwork
construction. Three dimensional representations of physical project component
“solids” (pipes, foolings, structures, poles, etc.) will not be provided.

Attachments: eBIDS Handoff Checklist and Computer File Index
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Take-aways after “Design to Dozer”. Why isn’t ODOT doing this already?
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Data Avalilable for Bid: eBIDS
Notice

7 ‘ Oregon ELECTRONIC BIDDING

Department
of Transportation INFORMATION DISTRIBUTION SYSTEM
Home | Search
Simple Search Page Go to Advanced Search
PROJECT DETAILS X
Project Detail ltem Detail Bid Documents Bid Reference Documents
L Title Type ContentSize
] | &b | 14653 - Special Provisions Special Provisions 1.1MB
[ ] | & | 14653 - Addendum Mo. 1 Addendum 6.9MB
] | @ | 14653 - Bidding Plans Bidding Plans 4.8 MB
[ ] | & | 14653 -eBIDS Notice Clarification 0.0MB und
c ] | @ | 14653 - Clarification No. 1 Clarification 0.0MmB
01
14f [] | @ | 14653 - Bid Booklet Bid Booklet 0.1MB
146 N
14¢ Download
14§
14€
View Holders of Plans
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Presentation Notes
Provide screen shots of data for Merrill – CA project!
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How Will | Know What I'm
Getting?

ODOT Roadway Digital Design - eBIDS Handoff Checklist*

IF'ROJEGT OR39: Merrill M. City Limits - California State Line
[HIGHWAY Klamath Falls - Malin Hwy. & Hatfield Hwy.
|COUNTY Klamath
|KEY # 17549
MP 13.51 10 18.83
DATE G-Jan-14
ITEM DESCRIPTION** REQUIRED COMPLETE?
Notice of eBIDS Roadway Digital  |include Notice of eBIDS Roadway Digital Design Data Letter using R
Design Data Letter template provided.
Primary Alignment Names & Descriptions (Centerlines) Yes
Secondary Alignment Names & Descriptions (Curbs, EP radius, etc.) Mot Currently Required
Design Finish Grade Names & Descriptions Yes
Computer File Index Design Subgrade Mames & Descriptions Not Currently Required
Existing Ground Name & Description (to be certified by Project N
Surveyor)
Cross Section File Names & Descriptions Yes
. Primary Alignments in LandXML Format Yes
Alignment Data -
Secondary Alignments in LandXML Format Not Currently Required
Design Finish Grade in LandXML Format Yes /]
St Dat Desigh Subgrade in LandXML Format Mot Currently Required
urrace bata ;
Design Top of Rock in LandXML Format Not Currently Required
Existing Ground in LandXML Format (to be supplied by Project Yes
Surveyoar)
. Cross Sections every 25 feet and at critical points (i.e. taper points,
Cross Sections guardrail flare transitions, impact panels, super elevation breaks, etc.) Yes
that contain Finish Grade, Existing Ground, and Subgrade in pdf format.
. Exhibits showing finish grade triangles for Design Finish Grade surfaces
Corridor Map Index provided as part of Surface Data, described above. Exhibits to be Not Currently Required [
provided in pdf format.
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Take-aways after “Design to Dozer”. Why isn’t ODOT doing this already?
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Data Avalilable for Bid: Bid Ref
Docs

PROJECT DETAILS X

Project Detail [term Detail Bid Documents Bid Reference Documents

Bid Reference Documents abtained from QDOT eBIDS will not become part of the contract, as stated in the QDOT eBIDS Terms Of Use.

L Title Type ContentSize |~ |
[] | # | Xsect 21120 Fill.pdf LandXML 1.1 MB
L] & | LandXMLTriangles dtmL22350 MB.xml LandXmML 0.0MB
| | @ | LandXMLTriangles dtmL18834 MB SG.xml LandxML 0.0MB
L[| | & | LandXMLTriangles dtml33690GRail.xml LandxML 0.0MB
[ | | &  Corridorindex.pdf LandXmML 0.1 MB
[ | | &  Xsect 34100 GR.pdf LandxXmML 21 MB =
[ | &  LandXMLTriangles dtml34100GRail 5G L.xml LandxML 0.0MBE E
Download |

L View Holders of Plans J
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Presentation Notes
Provide screen shots of data for Merrill – CA project!


ODOT’s Digital Construction
Admin.

e Construction Survey Handoff Package
— ODOT Designer Provides at Pre-Survey Mtg
— Includes Detailed LandXML and InRoads Files

e Examples
provided In
AppendixM of
ODOT’s
Highway
Design Manual
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More Info? Check FAQs at:

http://www.oregon.gov/ODOT/HWY/3
DRDM/Pages/index.aspx
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3D Roadway Design Department

of Transportation

Subject Index

Department -

ContactUs 3D Roadway Design is included as Chapter 16 of the Oregon Highway Design Manual (HDM). Project Tracking Map
Supplemental resources related to 3D Roadway Design are also provided in Appendix M (Digital Design

2012 Highway Design Packages). The Agency is also working on Appendix N (Digital Design Workflows - Under Construction) w Highway Division

M 7 and is scheduled to have Appendix N complete by January 2015. These documents are authored by the

anue 3D Roadway Design Committee (3D RDC) and sponsored by ODOT's Technical Leadership Team + Innovative Partnerships
3D Roadway Design (TLT) of the Technical Services Branch of the Highway Division. The purpose of Chapter 16 is o provide
Y 9 guidance for delivery of roadway digital design elements (including 3D design) for use by contractors’ Permits
-

Committee Members and the Agency’s construction administration staff on State Highway projects. Digital design packages to
be provided by the roadway designer (Agency or Consultant) include the eBIDS Handoff package fo be

0DOT's Technical used as an eBIDS reference document during the bidding phase and the Construction Survey Handoff « Projects and Programs

Leadership Team (TLT) package fo be used by the awarded confractor’s surveyor during the construction phase.
0DOT's Construction v Training
Leadership Team (CLT)
3 uick Links

oo et g
REtiny For businesses
0DOT's Engineering 3D Roadway Design Related Documents Upcoming 3D Roadway Design Events R
?:::'?::;;SUPW" Frequently Asked Questions Jan 8. FHWA - Everyday Counts Webinair "Creating 3D Engineered Models" For consultants

Chapter 16: 3D Roadway Design Jan 22-23: FHWA - 3D Engineered Models for Construction Workshap, Little
0DOT's Geometronics Appendix M: Digital Design Packages Rock, Arkansas For contractors
Group Appendix N: Digital Design Workflows - Under Construction (completion scheduled | Feb 7: AGC Oregon "AGC/ODOT Annual Meeting,” Salem, Oregon For drivers

. . for January 1, 2015)
‘0DOT's Engineering For local governments

Automation 25-year Plan For purchasing property

ODOT Technical Bulletin: 3D Roadway Design

0DOT's 6-year For travelers
:Il;rl:structlon Automation Ato Z subjectindex

I
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Presentation Notes
Click on link to website. Tour through the Tech Bulletin, Chapter 16, App M, App N, and FAQs, and “Contact Us”

http://www.oregon.gov/ODOT/HWY/3DRDM/Pages/index.aspx
http://www.oregon.gov/ODOT/HWY/3DRDM/Pages/index.aspx

BAEY ) Orcgon Department of Teansportation

Next Steps

e Bid-able Digital Design for all
Disciplines

e Digital Data as part of the Contract
Documents

e 3D Engineered As-built Models
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 ODOT is planning on the “Design to Paver” event during the 2014 summer. The goal of the 2014 event is to develop a compelling showcase for the use of 3D data, digital design, construction automation, and ultimately, automated machine guidance (AMG). Such ODOT’s initiative and long-term efforts in engineering automation are expected to contribute to the advancement of the automated surveying, design, and construction administration (Singh 2009), and accordingly contribute to a broader implementation of AMG. 
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3D Modeling and

Machine Control:

Implementation Throughout the
Construction Cycle

Alex Culbertson
Machine Control Manager
K. & E. Excavating, Inc.
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Examples of Implementation of
3D Modeling and Machine
Control For:

e Improved Estimating

e Pre-Construction Grading Review

e Reducing Impacts of Human Error

e Speeding Up Design Revisions During
Construction
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3D Models for Estimating

il View 1, Default |E’E@
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-5 Fern Valley Interchange, Unit 2




Improved Pre-Construction
Grade Checking

-5 @ Beltline Interchange Unit 3
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Improved Pre-Construction
Grade Checking
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Improved Pre-Construction
Grade Checking




OR22 Bridge Vertical Clearance
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Reducing Human Error In the
Field




Reducing Human Error In the
Field
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Speeding Up Design Revisions
During Construction

N e o

US20 PME: UPRR — Eddyville Ph2
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Speeding Up Design Revisions
During Construction
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Speeding Up Design Revisions
During Construction
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Closing

e Use of 3D modeling helps improve
the entire construction cycle from bid
to completion.
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