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Focus Points

● Project Overview 
● Sub-Disciplines 

○ Transportation Lead
○ Structural Lead
○ Water Resources Lead
○ Environmental Lead
○ Construction Lead

● Sustainability Considerations
● Questions  
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Project Overview
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Project Location

4Fig. 1 Overview Project Site in Flint. Fig. 2 General Project Components Location.

Civil Express
Project Site Components 03/04/2023



Project Major Components
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● Five Major Components within Phases
○ Reconstruction and Repaving of I-475 Segment
○ Roundabout Installation 
○ Overpass Redesign and Reconstruction
○ Community Park Space
○ Merging Lanes on I-475



Justification 

6



Sub Discipline 
Leads
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Transportation 
Lead
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Scope of Work
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● Data Analysis 
○ Level of Service
○ Crash Statistics

● Design Components
○ Parking Lot
○ Highway
○ Roundabout

● Flexible Pavement 
Design

○ Design 
Components

● Sight Lighting Needs

● Appropriate Signage 



Preliminary Data Collection
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Table 1 Current LOS Values.



Preliminary Data Collection
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Table 2 Future LOS Values.



Crash Statistics of Intersection
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Fig. 3 Crash Statistic Chart.

Table 3 Accident Table.



Parking Lot Geometric Design

13Fig. 4  Parking Lot Design with Dimensions.



Highway Geometric Design
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Fig. 5  Top View for Highway Dimensions (1). Fig. 6  Top View for Highway Dimensions (2).
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Roundabout Geometric Design Tables

Table 4 Existing Conditions.

Table 5 Assumed Parameters.

Table 6 Calculated and Determined Parameters.
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Roundabout Geometric Design

Fig. 7 Design of Roundabout.
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Flexible Pavement Design Tables
Table 7 Roundabout Parameters.

Table 8 Roundabout Cross Section.

Table 9 Highway Cross Section.

Table 10 Parking Lot Cross Section.
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Flexible Pavement Cross Section

Fig. 8 Example Cross Section for Parking Lot.
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Sight Lighting Specifications

Table 11 Lighting Specs and Values.
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Sight Lighting Needs

Fig. 9 Parking Lot Lighting Needs. Fig. 10 Roundabout Lighting Needs.
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Appropriate Signage

Fig. 11 Roundabout Signage (1).
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Appropriate Signage

Fig. 12 Roundabout Signage (2).



Structural 
Lead
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Scope of Work
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● Load Design
○ AASHTO LRFD 

Code
● Superstructure

○ Beam
○ Deck
○ Overhang

● Substructure

○ Pier Cap

○ Column



Load Calculations

● Dead Loads
● Live Loads
● Wind Loads

○ Superstructure & 
Substructure

● Seismic Loads
● Snow Loads (N/A)
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Fig. 13 HL-93 Truck.



Superstructure: Beam Design
● 36in Bulb T Beam
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Fig. 14 36in Bulb T Beam Properties.

Table 12 Bridge Variables.



Superstructure: Beam Design - Flexural

27Fig. 15 Bulb T Beam Exterior Girder. Fig. 16  Bulb T Beam Interior Girders.

● 23 Strands ● 35 Strands



Superstructure: Beam Design - Shear
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Fig. 17 Bulb T Beam Shear Reinf.

● No. 5 Stirrups
● Stirrup Distribution

Fig. 18 Bulb T Beam Shear Reinf. Middle Section.



Superstructure: Deck Design

Fig. 19 Deck Design.
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Superstructure: Overhang Design

30Fig. 20 Overhang Design.



Substructure: Piers & Columns
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Fig. 21 Pier Cap Cross Section. Fig. 22 Column Cross Section.
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Fig. 23 Localized 
Soil Boring.



Water Resources 
Lead
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Scope of Work
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● Research Codes
● Site Topography
● Data Analysis 

○ 10 yr/100 yr 
Storm Event

○ Allowable 
Discharge

● Storm Sewer Design

○ StormCAD

○ EPASWMM

● BMP Design



Site Topography

35Fig. 24 Highway Topography. Fig. 25 Park Topography. 



Northern Drainage Area Model

36Fig. 26 Northern Stormwater Layout. Fig. 27 Stormwater Profile 10 Year Storm Event.



Southern Drainage Area Model

37Fig. 28 South Stormwater Layout.

Fig. 29 Stormwater Profile 100 Year Storm Event.



BMP Roundabout
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Fig. 30 BMP Roundabout Example. Fig. 31 BMP Roundabout Center Cross Section.



Environmental 
Lead
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Scope of Work

40

● Water Demand for 

Park

● Wastewater 

Collection for Park

● Site Pollution 



Water Demand for Park
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● 3.5 GPM Necessary
○ 2 Drinking Fountains 

○ 2 Sinks

○ 2 Lavatories 

● Wastewater Generation 5 gal/person/d

● Tap into Water Main on Pierson

● Wastewater into Sanitary Sewer on 

Pierson 

Fig. 32 Example of Park Restroom Structure.  



Site Pollution Considerations

42

Fig. 34 Cascade Separator Interior. Fig. 33 Cascade Separator Exterior.



Construction 
Lead
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Scope of Work
● Scope Management 

Plan
● Cost Management 

Plan
● Schedule 

Management Plan
● Permitting/Approval 

Plan

● Subsurface Utility 
Engineering Plan

● Safety Management 
Plan

● Logistics 
Management Plan



Scope Management Plan
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Phases 1, 2, 5:

Agency Construction Manager

○ Pre-Construction Services
○ Conceptual Estimate
○ Preliminary Schedule

Phases 3 & 4:

Design-Build

○ Living Documents
○ Decrease Schedule by 15-20%

Project Delivery Methods Used

Total Project Budget $40 Million and 2 Year Duration



Cost Management Plan
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$33.4 MillionTable 13 Phases 3 & 4 Budget.



Cost Management Plan
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$12.9 MillionTable 14 Phase 3 Budget.



Cost Management Plan
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$10.5 MillionTable 15 Phase 4 Budget.



Schedule Management Plan

49Fig. 35 Phases 3 & 4 Schedule (1).

~1 Year

Fig. 36 Phases 3 & 4 Schedule (2).



Schedule Management Plan
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Fig. 37 Phase 3 Milestone Example (1).
Fig. 38 Phase 3 Milestone Example (2).



Permitting/Approval Plan

51Fig. 39 Required Permits Timeline.



Permitting/Approval Plan
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Fig. 40 Required Inspections Timeline.



Subsurface Utility Engineering Plan

53Fig. 41 Northern SUE Plan. Fig. 42 Southern SUE Plan.



Safety Management Plan
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● General Safety Plan
○ MIOSHA
○ Drone Coverage

● Site Specific Plans
○ Heat Safety
○ TTCP

Fig. 44 SB Closure Site Plan.Fig. 43 NB Closure Site Plan.



Logistics Management Plan

55Fig. 45 Logistics Plan at 75%.



Sustainability 
Considerations
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Sustainability Considerations
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● Construction: 
○ Lean Construction Mindset with Schedule
○ Management with Transportation Lead of LED Roadway Lights

● Water Resources and Environmental:
○ Tracking Water Consumption on Site
○ Wetting Materials, Clean Up, etc

●Structural: 
○ Steel Beam Recycling for Local Industry 

● Transportation:
○ Assessment of Aggregate Base Material from Concrete Excavation 

and Existing Aggregate Base  



In Memory of Christian Cygan
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Appreciate Everyone’s 
Support
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   Transportation Engineer  -   Structural Engineer   -  Water/Environmental Engineer  -  Construction Engineer 


