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DESIGN IN CONSTRUCTION
CONSTRUCTION SCHEDULES AND DESIGN ASSISTANCE
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PROJECT SCHEDULES
• Environmental Restrictions

• Mobility/MOT Restrictions

• Contractor Task Durations
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COMMON ENVIRONMENTAL RESTRICTIONS
Restrictions for construction are shown.  Other environmental hurdles (e.g. mussel or plant surveys) are 

important to account for, but occur during design phases.  

4CONSTRUCTION SCHEDULE
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MDOT Bridge Inventory
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Over Water (B or C)
45%

Over Land (S or P)
47%

Other
8%

Bridge Types

What percent of the MDOT’s structure 
inventory are over water?

A: 25% B: 35% C: 45% D: 55%

Environmental 
Restrictions
How to address 
environmental restrictions?

• Avoid

• Minimize

• Mitigate
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MOT STAGING 
CONSIDERATIONS

• Full detour is usually 
shortest, cheapest, 
easiest design

• MOT influences design, 
duration, and cost

• Account for time to 
setup and remove TCB 
especially if specifying 
short duration work (e.g. 
weekend closure)
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Part-Width 
Construction

8

ConstructionTraffic

Bridge Width
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Typical Stage Diagram

• Staging is detailed in plan sheets and MOT 
spec

• Consider Substructure too. Temporary 
sheet pile or MSE walls are sometimes 
needed between stages
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MOT STAGING CONSIDERATIONS

• Beam spacing requirements (including 
bearing width)

• Deck overhang limitations

• Temporary barrier is needed
• 26 inches min offset required

• Limited deflection barrier use should be 
avoided

• Bridge Design Manual 7.06.01

10CONSTRUCTION SCHEDULE
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Typical Stage Diagram
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MOT STAGING CONSIDERATIONS

Temporary Concrete Barrier

• Use when workers will be up in the air

• Structural steel repairs (bolted/welded)

• Heat straightening

• Bridge painting

• Use when there is a drop off

• Staged construction

• Joint repair
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MOT STAGING CONSIDERATIONS

Cost Estimating:

• Multiple mobilizations increases the cost of 
projects

• Minor traffic devices bids can be higher for multi-
stage work and for work spread out over larger 
areas

13CONSTRUCTION SCHEDULE

CONSTRUCTION DURATIONS

• Balance restrictions with actual work needs.
• Some tasks can be accelerated

• Some tasks can’t be accelerated

• Some tasks often require additional time 
depending on the circumstances
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ACCELERATING 
WORK

15

Acceleration Techniques

• Various types of incentives

• See MDOT’s Innovative 
Construction Contracting 
Guide for more information

Typically these methods are chosen by the TSC with input from 
Construction oversight and Traffic and Safety.  Specifications are 
usually written by the TSC.  

Liquidated Damages
3 documents are submitted for review.  Must be final. 

LD Specification

Defaults to 108.10 
unless modified by 

SP. Usually written by 
TSC.  Amounts 

determined by TSC.

MOT Spec

Must reference 
Liquidated Damages 

Specification.

Progress Schedule

Must reference 
Liquidated Damages 

Specification.
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SERIES VS. PARALLEL

17

TASK 1 TASK 2 TASK 3 FINISH

TASK 1

TASK 2

TASK 3

FINISH
Better for 
accelerating work

Worse for 
accelerating work

Non-Acceleration 
Items

Procurement Items 

• Steel beams and girders

• Steel pile >14inches

• Concrete beams

• Mast arms & strain poles

• Lighting towers

• Bascule bridge 
components
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Non-Acceleration Items (Concrete)
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Deck Concrete

7-day cure with wet burlap

Other Concrete

70% of 28-day concrete 
strength and 5 days

Temperature Limitation

Must be 40 degrees or use 
heating and housing 
specification

Surface Coating

Traffic control must allow for 
coating 28 days after 
concrete is poured.

CONCRETE CURE
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Temperature Limitations
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CLEANING AND COATING

• Containment requirements

• Allow time for containment setup-tear down

• Cure durations

• Primer cure varies from 48-168 hours

• Temperature Limitations

• Heating and Housing SP

• MOT must allow for returning to paint splices and 
field touchup
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TASK DURATION RESOURCES

• Road Design Manual Chapter 14

• MDOT Construction Manual

• Additional Resources
• Past experience

• Contractor engagement with MDOT permission

• CFS also has a resource for CPM schedules

• For tight schedules and certain projects, 
designers must create CPM schedules
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CRITICAL PATH 
METHOD NETWORK
Design CPM required for:

• New Construction

• Major reconstruction with severe 
traffic disruptions

• Unique or experimental work

• More than 1 construction season

• Complex staging

25CONSTRUCTION SCHEDULE

Railroad Coordination

• Contractor can’t start without:
• Right of Entry Permit
• Force account set-up
• Flagger availability
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DESIGN ASSISTANCE 
DURING 
CONSTRUCTION

• Typically design 
assistance is done by the 
designer

• For consultant-designed 
projects this is a separate 
contract.

CONTRACTOR SUBMITTAL 
REVIEW

• Example items requiring review

• Structural Steel Shop Drawings

• Concrete Girder Shop Drawings

• SIP form Shop Drawings

• Complex Erection

• Cofferdam & Earth Retaining Piles

• Demo Plans

• Contractor Proposed Changes (e.g. temp supports)

• Aesthetic Form liners

• Special Concrete Forms
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Stay-In-Place Forms
MDOT allowed tack welds to attach 
metal forms for many years.

Recent issues discovered on deck 
replacement projects have shown 
issues with the welds when the 
deck is removed.

Welding is no longer allowed. 
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Stay-In-Place Forms
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Contractor Proposed 
Changes (VECP)

Contractors can propose alternatives 
to what is shown in the plans.  
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RESOLVING FIELD QUESTIONS

• Unexpected field conditions

• Issues with fit-up for fabricated pieces

• Unclear plans or unclear/conflicting notes

• Other
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SHOP DRAWING 
REVIEW

Review Times

• The Standard 
Specifications no longer 
specify a review time.

• Usually ASAP

• 2020 Spec Book will 
provide more information
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Review Application

• The shop drawing review 
process should apply to 
any discipline within 
MDOT

Notes on the shop drawing process

Importance

• Shop drawings are 
important for reference in 
any rehab projects

Submittal Review Process
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Contractor 
Upload

Design 
Notified

Review 
Begins

Structural 
Fab 

Approved/ 
Rejected

File 
Moved

TSC 
notified
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STRUCTURAL FAB UNIT

Submit the following:

Fabrication Notification

Request for Information

Shop Drawings

Nonconformance Reports

Weld Procedure Specifications (WPS)

Pile Welding QC Plans 

Field Welding Plans

Heat Straightening Plans

Final Highway Structure Inspection 
Request
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STRUCTURAL FAB UNIT

Resource Email:

MDOT-
StructuralFabrication@Michigan.gov

Website:

Google “MDOT Structural Fabrication” 
Links for 

Shop Drawing Review Process

Elastomeric Bearing Guidance

RFI Process

(and more!)
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Resources on structural fab
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• Bridge construction schedules are influenced by several external factors 
including NEPA guidelines and mobility concerns. 

• Accommodating these constraints can greatly influence the project design, 
duration, and cost. The design PM must account for these.  

• Design involvement in construction makes sure the design intent is 
implemented in the field.

• The Structural Fabrication Unit can assist with fabrication reviews and 
questions.  

Key Points
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