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The Road to Model Delivery

MDOT's 3D Bridge Model Delivery Pilof
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MITA Engagement

» 1-696 over Rouge River Pilot
» DDWG BIM for Bridges Group
» Training
» MITA Meeting Updates
» 2022 and Beyond
» Confinuation of DDWG BIM for Bridges Group
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Key People

MDOT | Bureau of Bridges & Structures

* Brad Wagner, PE — Chief Structure Design Engineer
* Talia Belill, PE — Project Manager/Bridge Engineer

MDOQOT | Design Services

* John Wilkerson, PE — Manager Engineering Support Unit
* Marcia Yockey, PE — Bridge Support Engineer. Pilot PM

MDOT | Oakland TSC

e David Harrison, PE - 1-696 Reconstruction Road PM
* Brian Travis, PE — Construction Engineer

Baker & Associates

* Parker Thomson, PE, SE - Project Manager i
» Cathy Cassar, PE Michael Baker
» Steve Gravlin, PE, PS

e Daniel Jensen, PE INTERNATIONAL
e Alex Svilar, PE




Delivery Process

Stakeholder Pilot Contract

Engagement Model reliing

Designers
QA Tools/Software

Contracts

Construction Services Bid Documents

Confractors Supplemental Documents

. *2D Details
Fabricators *Special Provisions

*Quantities
*Reports

Hydraulics Lessons Learned

Geotechnical

Municipalities Special Considerations

EGLE

Model Development Workflow




DDWG
BIM for Bridges Group

Pilot Infroduction

Sample Utah Model in Bentley View

iTwin Design Review Model (MDOT Pilot Model)
MDOT Plan Set Essentials

Afttribution / Pay Items / Specifications

As-Built Model & Tracking Daily Activities
Feedback on Final Model




ITwin Design Review
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MDOT BIM Research

Development of 3D/4D Bridge Models & Plans

1. CONSULT lll. DEVELOP
MDOT Standards Review Select Sample Bridges
Develop Features Create Sample Models
Review Software Present Models
Draft Framework
" Preliminary Report |l

QOutcomes:
Evaluate Workflows Outcomes:
Plot Values vs. Costs Sample Models
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MDQOT BIM Research

Phase Il & IV
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MDOT BIM Pilofs
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|—94 M O d e rn IZO TI o n B | M The General Plan of Structure sheet created for the East Grand Boulevard bridge is shown in Figure 6,

while the General Plan of Structure sheet created for the Milwaukee Avenue bridge is shown in Figure 7.

Figure 1: OpenBridge model of East Grand Boulevard bridge

Figure 6: East Grand Boulevard General Plan of Structure generated from OpenBridge

A number of challenges were identified, and solutions/workarounds developed, for the bridge models at
the East Grand Boulevard and Milwaukee Avenue bridge sites including:

« Bentley OpenBridge doesn't have specific approach slab or sleeper slab elements, OpenBridge
uses deck and abutment elements to model the approach slab and sleeper slab. The top of the
abutment element follows the cross slope of the deck. The pavement step in the backwall of the
abutment for the approach slab does not follow the cross slope. The approach slab seat in the
abutment backwall begins at the face of the parapet. The abutment template in OpenBridge
doesn’t provide an option to start or stop the pavement step part way along the length of the
abutment. The Solid Modeling tool was used to form the pavement step in the abutment

I-94 Advanced Bridges — Phase |l
Test Workspace & Effort
Visualization
Plan Sheet Creation
Analysis
Quantities
Link Proposal Documentation o e

Figure 2: OpenBridge model of Milwaukee Avenue bridge




*“‘ 2012 Standard Warranty Yes  FHWA Oversight Yes
Specifications for DBE % Yos  NHS Yes
Construction

TEM NUMBER
STATE OF MICHIGAN DEPARTMENT OF TRANSPORTATION
1911 601

PROPOSAL

Bridge removal and replacement of 3 structures with 42°x49" Bulb-Tee beams, 44" continuous plate girders, 54" PCI
beams with hot mix asphalt and concrete approach work, concrete curb and gutter, sidewalk, sidewalk ramps, barrier
drainage, sewer, sieel sheet piling, steel piles, signage and pavement markings on Mount Elliot Avenue over |-94

East Grand Boulevard over |-94 and Milwaukee Ave over |-75 in the city of Detroit, Wayne County, This project
ment warranties and one 2 year concrete surface coating

includes two 5 year materials and workmanship pav
warranty

BIDS WILL BE ELECTRONICALLY DOWNLOADED AT 10:30 AM LOCAL TIME, ON 11/22/19

CONTRACTID CONTROL SECTION PROJECT
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Translating 2D to 3D
Constructing a Pier
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Translating 2D to 3D
Constructing a Pier
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Information Model

Properties
4 % Elements (1)
4 € Deck Element

b @ ltems

Deck Properties
Rule Property
Feature

Material
Deck Material Superstructure Conc. Night Casting. High Perform

Build Order v

MDOT Pay Item A
Item No 7060117
Description Superstructure Conc, Night Casting. High Perform
Quantity 326

Units

Cyd
FuSP 103A or B




InNformation Model
Attribution

Material A

Deck Matenal Superstructure Conc. Night Casting. High Perform

Build Order v

MDOT Pay Item A~

Item No 7060117

Descnption Superstructure Conc. Night Casting. High Perform
Quantity 326

Units Cyd

FUSP 103A or B

Slab

Type

Width
Length
Quantity
Cross Slope
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InNformation Model
Supplemental Documents

MICHIGAN
DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION
LIGHTING FOR NIGHT WORK

OPR:RAL 1of1 APPR:B
FHW/

Delete subsection 812.04.T, on page 631 of the Standard Specifications
in its entirety and replace it with the following:

T. Ltg for Night Work. Tha unit price for Ltg for ngnt Work mcludes
area lighting plan and furnishing, installing, rek pl g, and r
for the entire project. There will be no adjustments in the lump sum

the number or type of lighling systems or if sland by unils are requit
night work on the project as described in subsection 812.03.H and

Engineer.

12SP-812CC-01

MICHIGAN
DEPARTMENT OF TRANSPORTATION

SPECIAL PROVISION

FOR
LIGHTING FOR NIGHT WORK SPECIFICATIONS

OPR:RAL 10f3 APPR:BMB:

FHWA:AP

Delete subsection 812.03.H, on page 619 of the Standard Specifications for
in its entirety and replace it with the following:

H. Lighting for Night Work. Furnish, install, operate, maintain and replac
fixed, portable, or equipment mounted lighting systems that provide ligh'
worker and inspector safety on and around the worksite. Provide lighti
workers and inspectors 1o clearly conduct all operalions and inspections d
darkness. Provided lighting systems must meet the requirements set for
Rule 408.40133 lumination, MIOSHA Rule 408.42223 (7) Traffic Control,
the Standard Specifications for Construction, and the contract

Provide and position the lamps to meet the following lighting requiremen
minimum illumination intensity of 10 foot-candles (108 lux) on a jobsite wher
work is being performed. Maintain a minimum of 5 foot-candles (54 lux) |
entire area of operation where workers may pass through on foot or are p
not performing construction work. Vehicle or equipment headlights are not
an approved light source.

Lighting levels will be measured with an illuminance meter. Readings from
are not acceptable. Readings will be taken where the work is being pt
horizontal plane 3 feet above the pavement or ground surface. When nece
additional lights to overlap the footprints of the lights so that the lighting rec
continuous, and do not fall below the minimum lighting requirements throug
area.

Submit a "work area lighting plan® to the Engineer for review for approval
14 calendar days prior to the start of work. The Engineer will have 7 cal
review the plan for approval or provide comments for plan revisions requ
approval. At a minimum, the plan must include the proposed lighting
construction equipment, vehicles and pedestrian paths, identification o
persons of authority (including contact information) on the project site |
execute the plan requirements, and measures that will be taken to ensure cc
the plan. All costs and any additional time required to obtain an approv
lighting plan™ will not be cause for delay or impact claims.

Design and operate the lighting system to avoid glare that interferes with tr
or inspection personnel. Aim flood, spot or stadium type luminaries downw:
and rotated outward no greater than 30 degrees from nadir (straight do
ballcon lights at least 12 feet above the roadway.

128P-802J-01
MICHIGAN
DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION
FOR
‘CURING CONCRETE PAVEMENT SURFACES

CFS.JFS 10f3 APPR:ARB.TES:03-21-17

FHWA:APPR:03-31-17

a. Description. This work sets forth requirements for curing horizontal and vertical surfaces
of the concrete pavement. All work will be in accordance with the standard specifications, except
as modified herein.

Curing requirements for temparary concrete pavements are not covered by this special provision
and will be in accordance with the standard spegifications.

b. Materials. Curing materials are specified in subsection 903.06.A of the Standard
Specifications for Canstruction.

¢. Construction. For concrete other than the following
requirements apply.

1. Curing. Curing operations will lake precedence over texturing in accordance with
subsection 802.03.K of the for Cc R

Include details for the operation and oversight of curing in the approved Quality Control (QC)
plan.

The curing period will y after ap of curing and must
be continuously maintained until the pavement concrete attains the opening to traffic flexural
strength.

Use the fully If- atomizing power sprayer approved by the
Engineer to apply the curing compound. Operate the equipment to direct the curing
compound onto the surface from two different lateral directions. Do not allow the sprayer to
ride on the pavement surface. Ensure the sprayer covers the entire pavement horizontal and
vertical surfaces with no puddling, dripping, or non-uniform application occurs.

A foot bridge, or other means, may be used lo apply curing compound for concrete pavements
and shoulders less than 24 feet wide. The atomizing mechanical sprayer must be capable of
uniformly applying the curing compound at the specified rate and timeliness, as described in
this special provision.

Do not commence concrete paving until it is demonstrated to the Engineer that the curing
malerials and persannel are on site and the curing equipment is fully operational.

Maintain a thoroughly mixed compound in accordance with the manufacturer's
recommendations. Do not dilute curing compound.
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Information Model
Dynamic Cross-Sections
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-80 Blackrock Bridge Replacements
Scott Fernald Granite Construction Co. Utah

» Parallel steel girder bridges on I-80 over UPRR

» Concrete prestressed girder bridge carrying SR-36 over 1-80
» UDQOT's first bridge project using the model as the legal document

» CMGC - Granite Constfruction won the contract around 30%
design progress




Model, Detall, Spreadsheet, Or....

Scott Fernald Granite Construction Co. Utah
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Software

Scott Fernald Granite Construction Co. Utah

Design Software
(Bentley)

fla
OpenBridge Modeler

ProConcrete 3D Structure Models

Steel Reinforcement
Design & Quantities

. OpenRoads Designer

LEAP 3D Road Models

Structural Analysis

K

B i Twvin Design Review

Faster design review and project coordination

& Trimble.

Bluebeam

Studio SYNCHRO ProjectWise

Construction Software




Weekly Training
Meetings




Thank you for your tfime. We're available af:

WagnerB@Michigan.gov
YockeyM@Michigan.gov

QUESTIONS
_\Y

Thoughts




