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"It's in there..."
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1-696 EB & WB OVER ROUGE RIVER =

City of Southfield, Oakland County, Michigan

2

0 1-696 RECONSTRUCTION  : g

o 1-275 to Lahser Road =
1-696 RECONSTRUCTION

8.5 miles of road work
Rehabilitation of 10 bridges

= Structure Replacement
= Existing: 3-Span Steel Plate Girders
= Proposed: Single Span PC Bulb Tee Beams

= Let August 2022
= Pre-Bid Training in June/July
= Construction 2023/2024



MODEL OVERVIEW
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MODEL STRUCTURE & FORMAT




Model & Software Structure

Bridge Model Files

ProConcrete
Steel Reinforcement
Design & Quantities

(Existing and Proposed) \ {
I&

Other Discipline Files
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Others

OpenBridge Modeler

OpenRoads Designer
3D Structure Models

3D Road Models
Survey and Earthwork Models
gINT Geotechnical Data

“Container” File Construction Software

- 1
PDE "5 SYNCHRO
Reports (SP, [ -
"o ‘ Y @ Trimble.
Excel .
Tables (deck Geosystems
levations, . .
bzaen\:adzgisl . : DGN (OpenRoads Designer or Bentley View) Others
etc. MicroStation

2D details




Saved Views

» Allows user to quickly access oriented
information
Additional can be created

Saved Views - View 1
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MName

1.00 Plan Overview

1.04 Structure 3D View

1.05 Earthwork

1.07 Pile Layout

1.08 Utilities Existing

0.04 General Notes

0.05 Riprap Header Details

0,06 Construction Joints - Superstructure
0.07 Joints - Substructure

0.09 Superstructure Coating Detail
0.13 Abutment pour diagram

0.10 Deck pour diagram

0.11 EPS Block Lightweight Fill Details
0.12 Slopewall Details

0.08 East Approach Section

1.03 Typical Section_a

1.01 Elevation_a

1.02 Erection Plan_a

WE_2.01 Abutment A Footing View
WEB_2.01 Abutment B Footing View
WB_2.02 Abutment A View

WB_2.02 Abutment B View

WE_2.03 Abutment A Secticn

0.14 Project Title

0.00 Model Elements Included as Links
0.01 Contractual Model File Links
0.02 Special Provision and NTE Links
0.03 RID File and Report Links

1.09 Utilities Proposed

WEB_3.02 Deck Plan

WE_3.02_1 Deck Plan_Top
WE_3.02_2 Deck Plan_Bottom
WE_3.04 Deck and Barrier View
WB_3.03 Deck Section

WB_3.05 Dependent Backwall View
WE_4.01 Approach Slab View

1.11 Phasing View-1

1.10 Phasing Section-1

1.12 3D Boring Logs

Description

Overall general plan of structure and approaches

Isometric view of the structures

Excavation and fill limits in 3D with only pertinent surfaces and subst
Plan view of pile layout including location of test piles (red circles arc
Plan view of existing utilities near the structure

General notes for overall bridge construction

2D details and notes of the riprap header placement and limits at abu
20 details of longitudinal construction jeints for superstructure inclu
20 details of construction and expansion joints (including expansion
2D detail and notes for barrier & deck fascia coating limits

Proposed pour locations and designations in 20 elevation views
Proposed deck pour locations and designations in 2D plan view

2D details and notes for placement of EPS block lightweight fill

20 details and notes for placement of slopewall adjacent to abutmen
2D details including at abutment, approach/sleeper slabs, and under:
Annotated superstructure typical section

Annotated general elevation views along the alignment and normal t
Annotated erection plan with dimensions for setting beamns along sk
Combine traditional views inte an isometric of the abutment footing
Combine traditional views into an isometric of the abutment footing
Combine traditional plan and elevation views into an isometric of the
Combine traditional plan and elevation views into an isometric of the
Traditional abutment section view with reinforcement (perpendicular
View with Project Location and other information traditionally showr
Extents of Model Elerments Included as Links section (overview)

Links to preject contractual madel file links

Links to preject Special Provisions and Motice to Bidders

Link to the RID review checklist and index and other RID files and rep:
Plan view of preposed utilities near the structure

Traditional deck plan view with reinforcement

Traditional deck plan view with reinforcement with only top mat of re
Traditional deck plan view with reinforcement with only bottom mat
Isometric view of deck and barriers with reinforcement

Traditional deck section view with reinforcement (perpendicular to al
Isometric view with only the backwall concrete and reinforcement sh
lsometric view of approach slab with reinforcement

Phase 1 isometric view with shape element showing extents of EB str
Phase 1 Section with shape element showing extents of EB structure |
3D soil boring legs with representative data from gINT export



Annotated Views

+ Saved views with dimensions, tags, and notes
To scale and model attributes are available
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Model Properties/Attributes

- List per bridge element
- Pay ltems

Element

Added directly to model “solids”
Includes customized ltem Types

NBI# Attribute 1 Attribute 2 Attribute 3 Attribute 4 Attribute 5

Abutment Stem Concrete Grade f'c (psi) Pour # Fixity

example data: 219 3500HP 3500 B Exp
Concrete Deck Concrete Grade f'c (psi) Bevel dim. {in.) Barrier Key/Water Stop Drip Edge

example data: 12 ADOOHP 4000 0.75 8" x 4" Trap. Key (see model for detail) 3/4" triangle molding
Concrete Haunch Concrete Grade f'c (psi) Slope

example data: 13 ADOOHP 4000 Slope as required for form removal
Concrete Parapet Concrete Grade f'c (psi) Bevel dim. {in.) Barrier Key/Water Stop

example data: 331 ADDOHP A000 0.75 6" x 4" Trap. Key (see model for detail)
PS Concrete Beams Type f'c (psi) f'ci (psi)

example data: 109 72" Bulb Tee B000 6500
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Links to Supplemental Documents
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CONTRACTUAL MODEL FILES FILE TYPE DESCRIPTION

B01_63102_St€ cturesData.xIsx EXCEL SPREADSHEET W
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Model Element Breakdown (MEB)
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Unique Special

Provisions
—

e Add definition of Model

« Expand the definition of
Plans

 Incorporate “Model”
language

« Order of precedence for
model elements
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EXECUTION PLAN

Version 1.1

Model Coordination &
Training Special Provision

* Create Model Coordinator role

Training after award

Model coordination meetings

Contractor Develop BIM Execution Plan

Lessons Learned



INDUSTRY ENGAGEMENT

Design Deliverable Working Group
(DDWG)




Industry Engagement — Cross Walk

IMODEL ELEMENT DESIGNATION KEY

 Where to find the information in
model files

« Sample 2D plan set

[ Ex158ng brge wit be maseied vased on
A e for mformaton only however

HoLaosn ST 8 SERVICE RVE  £B 1-M4  WB [-34 HARPER AVE B

S v
S10 0F #2024

KN BRI

(‘f‘ tt: /
118
e

DATA
s

and roadway pians. both
forms are contractial

NT ELLOTT AVE

SURVEY CONTROL & BENCHMARKS

TING STRUCTURE

UTILITIES

COORDINATES

[ ]

Reinorcement shown in model with aftributes
attached for bar mark, spacing, and cover. Saved
views will bo addod for reinforcement por element
and annotated as necessary for hard to determine
‘siuations (staggered deck bars, etc.)

Geometry and key information inchuded in model and shown in
saved views. Annotation will generally not be provided for this
information, and it is assumed that user wil be abie fo
measure within the model environment and obtain this
information without explicit annotation in views.

‘Added as named element afiribules of lem types in modal

Information provided as separate documant linked 10 model
| This could be a pdt report, spreadsheet. or other documents.

e

Auwributes

Measure Model Model Not
B ) e 2 o [




BUILDING A BRIDGE USING BIM

Construction Oversight




Construction Oversight

 EXisting three span steel to single span concrete
 GLEG + QA survey CA Hull + QC Survey
- Weekly Model Coordination Meetings

- Ve A Tte. Mo



N
Construction Oversight

« Utilize Synchro field with I-pad for model viewing
- Created Marked up “2-D plan sheets” for field and IDR use
« Lean on QA/QC survey for preliminary layout

T




Model to Co

» Multiple methods to attain information

nstruction

TWO
Wi
PROVIDE A SAWED JOINT 1/2* DEEP BY 1/8" [MINIMUM] WIDE N THE EXTE
TOP OF SLAB AND FILL TO 1/4° BELOW TOF OF CONCRETE WITH : SIDE
POLYURETHANE OR POLYURETHANE HYBRID SEALANT. {INCLUDED H[EXRIRDEEELY “sup
N BID ITEM "SUPERSTRUCTURE CONC, FORM, F NISH, AND CURE, (DL PERF
NIGHT CASTING [B01-3 OF 63102)° AND "SUPERSTRUCTURE CONC. / i
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2" EXTRUDED POLYSTYRENE TONGUE AND GROOVE —
BLOCKING INCLUDED N BID ITEM “SUBSTRUCTURE
CONC. HIGH PERFDRMANCE~ ATTACH TO TOP OF

ar

BACKFILL SHALL NOT BE PLACED — [SEE MODEL FOR EXTENTS)
ABOVE THE BRIDGE SEAT UNTIL P

HEAMS HAVE BEEN ERECTED AND 1%

ADJACENT DECK SLAB POURED

FASTEN/BATTEN TO ABUTMENT WALL

BACKWALL WITH POLYSTYRENE ADHESIVE POLYSTYRENE BLOCK" T0 BE
. : avET PVC LINER FOR EXPANDED
ABUT B—+ CONC BASE CSE, REINF, SPEC S ae s R

“PVC LINER FOR EXPANDED

OFEN GRADED DRA|NAGE COURSE (OGDC) AND BACKFILL. SELECT

‘KBAEKHLL STRU

UNDERDRAIN, FDN, 4 [NCH;

B
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! [b | [ I
FILL, LIGHTWEIGHT. EXPANDED
POLYSTYRENE BLOCK

EAST APPROACH SECTION

NOT TO SCALE
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Extended Element [4-114] .

Master Model

Extended Element




Contractor PDF &
Bar Chart

Model to Construction
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LESSONS LEARNED




Designer — What went well?

 Partnership attitude and approach
« Model revisions and as-builts




Designer — What was challenging?

- Communicating model changes
 Design to construction software data sharing

JOINT WATER-PROOFING ~ | lﬁ =
20" |
- Fy [
™ n “ KEY (APPROX @ i \P ,
- J\'* WALL THICKNESS)
SECTION ELEV OF HORIZ JOINT

CONSTRUCTION JOINT DETAILS - SUBSTRUCTURE

NOT TO SCALE




Designer — What would you change?

« Add more annotated and section views

- Include staging in contractual model




Owner — What went well?

« Consistent collaboration between
owner/contractor/design team

- aDESIGN
Michael Baker [H@SERVICES

INTERNATIONAL




.
Owner — What went well? Sl AL . . [Tlslale

Data Visualization 0 | Models
t o Left —
© Rebar - Bar Marks ‘ @ @4 DD 3DE
@ @ ¢ [ Display: \ - 'i" i
. . . . \ & | ——
- Saved views & data visualization o meon |8 A=
> @ [ toosi00z2 (2) t» | Extended Element [4-
> @ [l ED061007 (7) Physical Object
> @ M ED061107 (75) 7 « Rebar
> @ [l EDo061108 (3) B3
> @ [ ED061200 (10) Bar Mark
> @ M EDo61201 (80) 0061600
> @ [ tpoe1202 (12) Bar Size
> @ [ ED061300 (3) 06
> @ [l EDo61302 (2) Bar Grade (ksi)
Saved Views o > @ [l ED061307 (21) 60
0.15 Construction ... *** 0.16A Soil Boring L...*** 0.16B Soil Boring L...*** s @ 0061401 [45] o B o ()
> @ [ ED061407 (2) 18 N
(<) < > < [ ED061408 (3) oo i ]
> @ [l ED061501 (60) 3 (Center)
0.17 Detail for Drai...s** 1.00 Plan Overview *** 1.01 J > @ . EDDSTS00 (SJ Cover, Top/Bottom (In.)
> @ [l eoosie02 (7) v (In.)
‘[ > & | ED061707 (6) 3 (Center)
= < # v > @ [ EDos1708 (7) ik End Condition
, > @ [ EK041002 (35) None
ction Plan_ass* 103 TypicalSectio. ¢ iy 104A Structure_»e» N o Wl cvazananie General Note

or°

1.06 Riprap and Ba...e*

Ty,

1.04B Structure 3D...e*




Owner — What went well?

» Visualization of risk areas

« Sharing content between
design and field
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Owner — What was challenging?

- Learning curve

Field model use with tablets
Staging info

ldentifying conflicting info
Model changes

Equipping staff




Owner — What would you change?
« Add more saved views from the start

 Staging info better defined
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Contractor — What went well?




Contractor — What was challenging?




Contractor — What would you change?




Brad Wagner
wagnherb@michigan.gov

Brian Travis
travish2@michigan.gov

®*MDOT

Michigan Department of Transportation
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