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What is Major Design “Refresher”
 Major Design Work Types
 3.2 Major Highway Design
 3.3 Controlled Access Highway Design

 Examples of Major Design Projects
 Widenings
 2 to 4 Lane Reconstruction
 New Alignment
 Operational Improvements – Major Intersections, Interchange, Alternative Intersections
 Bridge Replacements
 Urban Drainage
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Major Design Delivery Methods “Refresher”
 Design Delivery
 Combined PD&E and Design Contract
 Design Contract Only
 Districtwide and Continuing Services Contracts

 Construction Delivery
 Design-Bid-Build
 Design Build
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Major Technical Design (Roadway Plans)
 Typical Section
 Horizontal Design
 Vertical Design
 Geotechnical Considerations
 Drainage Design
 Utility Requirements
 Temporary Traffic Control Design 
 Erosion Control
 3D Design
 NexGen Plans
 Post Design



Typical Section Package
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Typical Section Package

 FDM 120.2.3
 FDM 913.2



Florida Department of Transportation

Typical Section Package
 When is the Package prepared?
 Projects with a PD&E Phase
 After the preferred alternative is selected
 Signed and Sealed by the PD&E EOR
 Included in the Final Preliminary Engineering Report

 Projects without a PD&E Phase OR if significant changes occurred during the design 
process
 Signed and Sealed by the Design EOR
 Approval prior to Phase II plan submittal
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Cover Sheet

Frequent Comment:
Add (FEDERAL FUNDS) under the
Fin. Proj. ID
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Typical Section Package
 Cover Sheet

Frequent Comment:
Provide Project Scope
Description
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Signature Sheet
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Cover Sheet

Frequent Comment:
Include Bridge Limits
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Cover Sheet
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)

Frequent Comment:
Verify Context Classification Limits
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)

PROFILE GRADE POINTPROFILE GRADE POINT



Florida Department of Transportation

Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s) – Lane Width Determination



Florida Department of Transportation

Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s) – Lane Width Determination (Bicycle Lanes)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package

 Typical Section Sheet(s)

Frequent Comment:
Verify the paved shoulder width
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Typical Section Package
 Typical Section Sheet(s) – Travel Lane Cross Slopes
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Typical Section Package
 Typical Section Sheet(s) – Travel Lane Cross Slopes
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Typical Section Package
 Typical Section Sheet(s) – Shoulder Cross Slopes
 Standard Shoulder Cross Slopes – 6% for outside shoulders, 5% for inside shoulders
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Typical Section Package
 Typical Section Sheet(s) – Roadside Slopes (FDM 215)

The use of 1:2 slopes on District Two requirements requires the approval of the District Design Engineer



Florida Department of Transportation

Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)  - Clear Zone (FDM 215)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s) – Border Width (FDM 210.7)
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Typical Section Package
 Typical Section Sheet(s) – Border Width
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s) – Median Width
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s) – Sidewalk Requirements (FDM 222)

For Urban Sections, place sidewalk with a utility strip or directly at the back of curb
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Typical Section Package
 Typical Section Sheet(s) – Sidewalk Requirements (FDM 222)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)

District Two uses a 42” sod strip adjacent to the paved shoulders on rural typical section projects
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)
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Typical Section Package
 Typical Section Sheet(s)

Frequent Comments:
1. Verify and update traffic data information

2. Verify and update posted speed

3. Add Target Speed
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Typical Section Package
 Typical Section Sheet(s)

Frequent Comment:
Add “Typical Section No.” on the top of each
typical section sheet
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Typical Sections in Roadway Plans
 Use your Typical Section Drawing(s) in your Typical Section Package
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Typical Sections in Roadway Plans
 Guidelines
 One typical section per sheet
 Order of Typical Sections
 Roadway Mainline
 Bridges
 Toll Sites
 Ramps and Service Roads
 Intersecting Roadways
 Sideroads
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Typical Sections in Roadway Plans
 Added Information
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Typical Sections in Roadway Plans
 Added Information
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Typical Sections in Roadway Plans
 Added Information
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Typical Sections in Roadway Plans
 Added Information
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Typical Sections in Roadway Plans
 Added Information
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)
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Typical Sections in Roadway Plans
 Examples (FDM 913)



Horizontal Geometry

Kevin Tasillo, P.E.
Kisinger Campo & Associates
Transportation Engineer



Florida Department of Transportation

Overview of Discussion Topics
• Centerlines and Baselines
• Horizontal Deflections
• Horizontal Curves
• Compound Curves
• Broken-back, Reverse Curves
• Superelevation
• Intersection Sight Distance
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Centerline (CL)/Baseline (BL) Geometry
 Typically identified as CL or BL 

Construction, may also be BL 
Survey
 Centerline typically used for 

proposed plan callouts
 Baseline typically used for R/W 

mapping

Project Layout Example

Stationing Example
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Horizontal Deflections
Horizontal Deflections- known as PI (Point of Intersection)

• Controlled by typical section and design speed.
• Flush shoulder and curbed roadways with design speed 40 mph and less is 

2º00’00”. 
• Flush shoulder roadways with design speed 45 mph and greater is 0º45’00”. 
• Curbed roadways with design speed of 45 mph is 1º00’00”. 
• High speed curbed roadways with design speed 50 mph and greater is 

0º45’00”

Horizontal Deflection Example
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Horizontal Curves- Length
Length of Horizontal Curve
• FDM Table 210.8.1 (Arterials/Collectors)
• FDM Table 211.7.1 (Limited Access)
• Preferable to use flatter curvature
• Constrained situation min. length = 400’
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Compound Curves
Defined as two curves of different radii in the same direction

 Utilize Ratio of flatter to sharper radius not greater than the following:
 Open highways- 1.5:1
 Turning roadways- 2:1

Ratio =236’/163’=1.45

Compound Curve Example



Florida Department of Transportation

Broken-Back, Reverse Curves
Broken-Back (Flat-Back) Curves– two curves in the same direction, separated by a 
short tangent.
Reverse Curves – two curves in opposite directions, separated by a short tangent

 Avoid using except where topographical/terrain or right/of-way conditions 
make alternatives impractical

 Creates abrupt scenarios (not meeting driver’s expectations)
 Flatter curvature with shorter tangents is preferable to sharp curves 

connected by long tangents. (Avoid using minimum horizontal curve lengths)

Broken-Back Curve Reverse Curve
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Superelevation
Superelevation Rates
 Based on smallest traveled radius
 Design Speed
 Low Speed  ≤ 45 mph- emax = 0.05
 High Speed > 50 mph- emax = 0.10

 emax = 0.10 required on LA Facilities
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Superelevation
Superelevation Controls
 Low Speed  ≤ 45 mph- emax = 0.05
 High Speed > 50 mph- emax = 0.10

Transition Criteria
 80% Tangent/20% curve
 Min. PGL- 0.5%
 Min. edge- 0.2% (0.5% curbed)

Reverse Curves
 80% transition length on each curve
 Constrained- not more than 50% on 

curve
 Minimum full length of superelevation:

 100’ for ≤ 45 mph
 200’ for ≥ 50 mph
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Superelevation- Example

Q: Calculate Superelevation Transition for a two 
lane (12’ wide) divided typical section for the EB 
lanes with a design speed of 65 mph?

Cross Section at Full 
Superelevation

Cross Section at 
Normal Crown

EB

WB
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Superelevation- Example
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Superelevation- Example
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Intersection Sight Distance
 Establish limits of clear sight at stop-controlled intersections
 Minimum driver setback 14.5’ from edge of travel
 Sight distance dictated by dL and dr related to design speed
 Utilize Exhibits 212-4 through 212-7
 Two and four lane undivided

 Note for projects including landscaping- ensure that appropriate plants are located 
within sightlines



Vertical Geometry

Scott Kroper, P.E.
RS&H Inc.
Transportation Engineer
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Vertical Geometry 
 Arterial and Collectors - FDM 210.10
 Limited Access Facilities – FDM 211.9
 Interstate
 Freeway
 Expressway
 Ramps
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Grades (Arterial and Collectors)
 Maximum Grades (Table 210.10.1)
 Varies based on Context Classification
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Grades (Arterial and Collectors)
 Maximum Change in Grade without Vertical Curve (Table 210.10.2)
 Applies to Arterials/Collectors and Limited Access Facilities 
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Grades (Arterial and Collectors)

 FDM 210.10.1.1 Curbed Roadway
 Minimum Grade = 0.30%
 Minimum distance between VPI’s = 250’

 Eliminating low points could result in a drainage savings

250’ MIN.
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Minimum Grades (Limited Access) 

 New Criteria in 2023 FDM Section 211.9.1 for new construction or 
when the vertical profile is being significantly modified:
 Desired Minimum Profile Grade = 0.50%
 Minimum Grade when 0.5% cannot be achieved = 0.30%

 Document design decisions with FDOT PM and District Design 
Engineer
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Grades (Super Elevation Transitions) 
 FDM 210.9.1:
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Curve Length (Arterials and Collectors) 
 FDM Table 210.10.4
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Curve Length (Limited Access )
 FDM Table 211.9.3
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Curve Length (Limited Access )
 FDM Table 211.9.3
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Vertical Curve K Values  
 FDM New Construction K Values for Arterials and LA Facilities are 

based on:
 Driver’s Eye Height = 3.5’
 Object Height = 0.5’

 FDM Resurfacing (RRR) K Values for Arterials and LA Facilities are 
based on:
 Driver’s Eye Height = 3.5’
 Object Height = 2.0’
 FDM (RRR) K-Values = AASHTO Reconstruction K-Values
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Vertical Curve K Values (Arterials and Collectors)  

 FDM 210.10.3
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Vertical Curve K Values (Limited Access)
 FDM 211.9.2
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FDM (RRR) vs AASHTO
FDM 211.9.2 (2023) AASHTO (2018)
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Vertical Curve K Values  
 Deficient K-Value along I-95 in Jacksonville:
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Vertical Curve K Values  
 Deficient K-Value along I-95 in Jacksonville:
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Vertical Curves
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Vertical Clearances - Roadway
 Important to receive Geotech information early – Set the Floor

 100 Year Flood Elevation (FDM 211.3)
 Designing the mainline travel lanes to be above the 100-year flood plain elevation 

(established by FEMA or other pertinent studies) is a requirement on Florida’s Turnpike 
Facilities and should be considered for all LA facilities
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Vertical Clearances - Roadway
 Pond DHW
 Ensure roadway is above DHW within the entire basin limits
 Applies at Toll Facilities 
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Vertical Clearances – Bridge over Roadway / Railroad

 FDM 260
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Vertical Clearances – Bridge over water
 FDM 260.6 

 Requires information from Drainage Engineer and Hydraulic 
recommendations 
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Roadside Slopes
 Maintain 10’ access between slopes (steeper than 1:6) and the R/W 

Line
 District preference to not allow 1:2 roadside slopes
 Permitted at bridge abutments (slope pavement or rip-rap)
 Low fill for property owner tie-in



Geotechnical Overview

John O’Donnell, P.E.
Terracon Consultants, Inc.
Department Manager
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 Getting Preliminary Groundwater Data
 Hand Auger Borings
 Piezometers – Long Term Monitoring

 Pavement Cores (If widening existing roadway)
 Asphalt thickness
 Base Thickness

 Collecting Bulk Samples
 Resilient Modulus Design
 Corrosion Series Testing/Environmental Classification for Structures

Early Involvement
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 Standard Penetration Test (SPT) 
Borings
 Pros
 Primary exploration method used by 

all FDOT districts
 Soil samples are provided from driven 

split spoon sample
 Many engineering properties of soil 

and rock can be directly correlated 
from SPT “N-Values”

 Can drill through and sample most 
Florida rock with little difficulty

 Cons
 Labor intensive – costly and time 

consuming compared to insitu testing 
methods

Field Exploration
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 Cone Penetration Test (CPT)
 Pros
 Provides a continuous profile of soil stratigraphy and correlated strength 

and compressibility properties
 Much quicker than SPT borings and sampling
 Good for use in both granular and fine grained soils

 Cons
 No physical samples collected
 Difficulty penetrating very dense soils and rock
 Must be approved by FDOT Materials Office to use (usually as a 

supplement to SPT)
 Flat Plate Dilatometer Test (DMT)
 Pros
 Insitu test with preferred correlation with Constrained Modulus for 

settlement analysis of structures and embankments
 Very good tool for providing undrained shear strength profile of very soft 

fine grained soils
 Quick test – normally conducted on 1-foot vertical intervals

 Cons
 No physical sample collected
 Difficulty penetrating very dense/very hard soils and rock
 Primarily a method for evaluating very soft/very loose soils

Field Exploration (cont.)
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Exploration Delays
 Property not yet acquired by FDOT
 Need to coordinate access and clearing requirements with owner

 Weather
 Rain (especially with lightning)

 Unexpected Contamination
 Difficult Boring Access
 Heavily wooded sites – require clearing of access paths
 Wetlands/Flooding
 If amphibious rig is needed, there is usually a much longer lead time to get the rig on-

site
 Underground Utilities
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 Physical Soil Samples Classified 
by Engineer

 Laboratory Testing Assignment
 Basic laboratory testing 
 Performed on representative number 

of samples to confirm soil 
classification and various index 
properties

 Specialty Lab testing
 Permeability, Consolidation, Triaxial 

Shear, Direct Shear, etc.

Analyzing the Data
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 Analysis/Design
 Seasonal High Groundwater Level 
 Determined from published data (USDA Soil Survey Maps, USGS Precipitation Data, etc.), and 

onsite observation of shallow soil profile for indicators (hydric soil, polychromatic staining, 
oxidation, etc.

 Soil Capacity
 Ability to support structures and embankments
 Stability of cut and fill slopes and earth retaining structures

 Settlement
 Unsuitable material remediation
 Excavation and replacement
 Ground improvement (e.g. surcharging with wick drains, rigid inclusions)

Analyzing the Data (cont.)
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Recommendations & Options
 High Groundwater Level
 Raise grade
 Side drains/under drains
 Alternative base materials

 Unsuitable Material
 Muck probe to determine limits of unsuitable 

material for presentation on plans 
 Excavate
 Usually economical option if limits of unsuitable 

material are not too deep and ROW is wide 
enough to allow for excavation and replacement
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 Unsuitable Material (cont.)
 Surcharging
 Option for when limits of unsuitable materials are deeper than possible to excavate
 Usually only possible to use for new roadways in areas where the surcharge can sit for several months 

without further impacting construction or maintenance of traffic
 Required development of Technical Special Provision (TSP) with specific requirements

 Rigid Inclusion/Controlled Modulus Column
 Remedial option when unsuitable materials are deeper than practically possible to excavate and replace
 Formed grout/concrete inclusions are used to transfer embankment load through weak/unsuitable soil to a 

competent layer
 Much more complex than excavation or surcharging. Geotechnical specialty contractors have their own 

proprietary methods which can make it difficult to estimate costs on traditional Bid-Build projects
 TSP with required performance criteria necessary for this option

Recommendations & Options (cont.)
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Post-Design Services
 Important to keep Geotech EOR involved for any construction related 

questions/RFIs that may arise
 Additional Geotechnical Exploration for Relocated Structures or 

Resolution of Construction Issues
 Verify Pile Driving Data
 Review Drilled Shaft Installation Documentation
 Settlement and Vibration Monitoring



Break



Drainage and Permitting

Vanessa Vitale, P.E.
RS&H Inc.
Water Resources Engineer
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FDOT Drainage Resources
 PD&E Study (Project Development and Environment Study)
 PD&E Manual (Part 1 and Part 2)
 Water Resources Part 2 Chapter 11

 Water Quality Impact Evaluation (WQIE) 
 PD&E Manual 11.4.2

 Location Hydraulics Report (LHR)
 Review of Floodplain impacts

 Pond Siting Report (PSR)
 PD&E Manual 11.4.3.2 and Drainage Manual 5.5
 Locate Pond Site options
 PSR is only required if additional Right of way 

is needed
 Concept level Permits
 Manuals are available online
 PD and E Manual (fdot.gov)

https://www.fdot.gov/environment/pubs/pdeman/pdeman-current
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FDOT Drainage Resources (cont.)
 Drainage Manual
 Drainage Design Standards
 Defines requirements

 Drainage Design Guide
 Reference for Designers
 Includes preferred approaches to design 
 Design methods to meet requirements

 Design Aids
 Program tools and tables to assist with design

(Hydroplaning, Scour Analysis, Culvert Service Life Estimator, and more)

 Available online
 Manuals and Handbooks (fdot.gov)

https://www.fdot.gov/roadway/Drainage/Manualsandhandbooks.shtm
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Drainage Design Process
 Big Picture Design Tasks
 Permitting (Environmental Resource Permit (ERP))
 Schedule
 Water Quantity
 Water Quality
 Special Basin criteria

 Stormwater Management Facilities
 Dry Retention
 Wet Detention 
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Drainage Design Process (cont.)
 Detailed Design Tasks
 Stormwater Conveyance
 Rural-Open System
 Urban-Closed System
 Standards and Details

 Additional Details
 Design Coordination
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Permitting
 FDOT District Map versus Water Management District Map



Florida Department of Transportation

Permitting
 Florida versus other states
 Sensitive waterways and Floridian Aquifer
 We do not have options to opt out of treatment

 Start process early
 Pre-application meeting agencies
 Wetlands (schedule site visit with agencies)

 Add permit timelines to the schedule
 Include agency review time
 Include time for Requests for Additional 

Information (RAI) from reviewers

 Communication is KEY
 Reviewers
 Project Team
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Water Quantity
 Pre- and Post-Development Discharge Rates
 Non-tidal water bodies
 Post discharge rates Less than Pre

 25-year/24-hour storm event

 Review flows at basin boundary
 Review options for combined analysis for Ponds that outfall to the same boundary

 Tidal water bodies
 Pre-Post comparison is not required
 Review discharge rates if outfalling to an existing downstream system prior to the 

final outfalling into tidal water body
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Water Quality
 Dry Retention vs. Wet Detention (SJRWMD Requirements)

 New SJRWMD criteria anticipated in July 2023

Description Dry Retention Wet Detention
Soils High permeability All soils

Water Table Deeper Shallow

Treatment Volume (Max)
0.5" X Drainage Area 1" X Drainage Area
1.25" X Impervious 

Area 2.5" X Impervious Area

Outstanding Florida 
Water (OFW) 1.5 X Max Treatment Volume

Recovery Time TV within 72 hours 1/2 of TV within 24 to 30 
hours

Permanent Pool Volume n/a 14 day avg residence time

Freeboard 0.5' 1'
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Water Quality
 Additional Requirements
 Florida Department of Environmental 

Protection (FDEP)
 Water Body IDs (WBIDs)
 Basin Management Action Plan (BMAP)
 Florida Total Maximum Daily Load (TMDL)

 Impaired for Nutrients (Nitrogen and Phosphorus)
 Perform Pre-Post Nutrient Calculations

 Treatment Options
 Overtreatment
 Compensatory Treatment
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Stormwater Management Facilities
Dry Retention

Dry Retention Pond

Linear Retention Swales
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Stormwater Management Facilities
Dry Retention

Dry Retention Example

Dry Retention (SJRWMD)

Season High Water
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Stormwater Management Facilities
Wet Detention
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Stormwater Management Facilities
Wet Detention

Wet Detention (SJRWMD)

Wet Detention

Season High Water
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 Requirements
 Minimum Slope: 0.0005 ft/ft
 Typical Width: 5 ft
 Freeboard
 Ditches in Fill: 1 ft
 Ditches in Cut: ½ ft

 Linings
 Ditch Pavement Velocity > 4 fps

 Typical Section
 Coordinate with Roadway Team
 Define special profiles

Stormwater Conveyance
Rural-Open Channel Systems

Example Typical Section
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 Requirements
 Length for maintenance access
 Based on pipe size
 Add manholes as needed

 Velocities
 Min. 2.5 ft/second
 Max. 15 ft/second

 Hydraulic Grade Line (HGL) Clearance
 Major Losses

 1 ft clearance b/t HGL and Theoretical Gutter

 Minor Losses
 HGL at Theoretical Gutter

Stormwater Conveyance
Urban-Closed Storm Drain Systems
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Inlet Placement
 General location:
 Based on Roadway geometry
 Low points
 Upstream of super transitions
 Meet maximum pipe length

 Rural Facilities
 Meet Ditch Capacity Requirements

 Urban Facilities
 Meet Spread Requirements

Urban Facility

Rural Facility
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Inlet Placement (cont.)
 General Guidance
 Provide flanking inlets for low points in curbed sections
 Meet increased spread requirements for shoulder gutter inlets
 Review inlets and pipes for constructability
 Review potential conflicts with Utilities, ITS, Signals, Signing, and Lighting
 Avoid inlets in cross walks and align grates in bike paths perpendicular to wheel path
 Use Alt G (galvanized) grates and frames within ½ mile of brackish water
 Review intersection details for minimum slopes and low points
 Use trench drains as a last resort due to maintenance consideration
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FDOT Drainage Standard Plans
 Inlets, Manholes, and Junction Boxes
 425- Series
 Work this series with Drainage Manual Tables 3.2 and 3.3
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Pipes
 Things to consider
 Maximum length for maintenance 

 Minimum pipe size 18”
 Meet Cover requirements (FDOT Drainage Manual-Appendix C)
 Meet wall zone criteria (FDOT Drainage Manual-Appendix D)
 Culvert Service Life Estimator (CSLE)
 Meet Service Life Requirement using Corrosion Test Results from Geotech
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End Treatment Selection
 Understand site conditions
 Debris
 Roadside Safety (Clear Zone)
 Adjacent slopes
 R/W constraints (MES vs. straight end wall)
 Protective treatments
 Manatee grates
 Grate requirements

 Outlet velocities
 Erosion protection (baffles and riprap)

Mitered End Section

U-Type Endwall (w/baffles)
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FDOT Drainage Standard Plans
 End Treatments
 430- Series
 Work this series with Drainage Manual 

Tables 3.4
 Major differences
 Clear Zone
 Pipe Size
 Right of Way constraints
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Additional Details
 Pond Control Structures
 Often provided in table format
 Double check design for constructability by reviewing cross section
 Skimmer height

 Typical dimensions are provided in Standard Plans 425-070

 Confirm adequate cover on pipe
 Review outlet location and velocities
 Provide maintenance access

FDM 917 Detail Example
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Additional Details (cont.)
 Gutter Drains
 Provide additional details for construction

 Vertical Drains
 Provide additional details for construction
 Review Structures Design Guidelines and Wall Zone Pipe criteria
 Include resilient connectors to allow for settlement

Vertical Drain Detail Gutter Drain Detail
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Design Coordination
 Noise Walls
 Review profile and cross sections in relation to drainage design
 Provide slots to maintain existing drainage patterns
 Coordinate with structures team

Noise Wall Slots
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Design Coordination (cont.)
 Concrete Box Culverts (CBC)
 Bridge Culvert vs. Box Culvert
 Coordination with Structures Team on design and details
 Riprap placement and design

Riprap DetailConcrete Box Culvert
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Design Coordination (cont.)
 Bridges 
 Participate in process early (Structures Detailing Manual (SDM) Ch 22)
 Review Spread and determine drainage options

 No scuppers
 Free Drainage Scuppers (over waterways, avoid navigational channels)
 Closed Drainage System (additional maintenance) 

 Adjust profile or cross slopes, if possible, to avoid closed system on bridge
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Design Coordination (cont.)
 Utilities
 Last, but NOT LEAST, coordinate with Utilities

 Avoid conflicts where possible 
 Review VVHs and add available information to all plans



Utility Coordination
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Utility Coordination
 Utility Adjustments
 Process and Responsibilities are defined in the Utility Accommodation Manual 

 Utility Work by Highway Contractor
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Utility Adjustments - Schedule
 By Florida Statute the District Utility Office (DUO) must give the Utility Agency 

and Owner (UAO) 30 days response time for each Phase of plans sent for review 
and markup

 Phase I Plans 
 DUO to start the utility coordination process. Request preliminary Red, Green Browns 

(RGB’s).

 Red – Remove, Green – Remain,  Brown – Adjusted/Proposed 

 Confirm Ownership, Size, AND Material 
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Utility Adjustments - Schedule

 Phase II Plans 
 Mobilize surveyor for VVH’s during plans development 
 Test hole information is critical for designing drainage and other components 

 EOR to begin contact with UAO’s after 60% ERC has been implemented
 Proactively discuss relocation limits and options for proposed relocations ahead of Phase III 

Submittal. It’s a process, so count on multiple occurrences for contact and coordination. 

 Phase III Plans
 DUO begins requesting Utility Work Schedule (UWS) and RGB’s to coincide with the 

UWS
 When changes are made after 90%, the UAO is re-engaged and 30 day window begins
 Ensure existing utilities are shown in drainage structure cross sections
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Utility Adjustments – UWS
 Utility Work Schedules are required per 2017 Utility Adjustment 

Manual 2.1.10 
 Section A: UAO, EOR, and District Utility Administrator signatures 

 Section B: Special Conditions/Constraints by the UAO

 Section C: Description of UAO Work Activities 
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Utility Adjustments – UWS
 Utility Work Schedules are required per 2017 Utility Adjustment 

Manual 2.1.10 
 Section A: UAO, EOR, and District Utility Administrator signatures 

 Section B: Special Conditions/Constraints by the UAO

 Section C: Description of UAO Work Activities 
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Utility Adjustments - Schedule

 Phase II Plans 
 Mobilize surveyor for VVH’s during plans development 
 Test hole information is critical for designing drainage and other components 

 EOR to begin contact with UAO’s after 60% ERC has been implemented
 Proactively discuss relocation limits and options for proposed relocations ahead of Phase III 

Submittal. It’s a process, so count on multiple occurrences for contact and coordination. 

 Phase III Plans
 DUO begins requesting Utility Work Schedule (UWS) and RGB’s to coincide with the 

UWS
 When changes are made after 90%, the UAO is re-engaged and 30 day window begins
 Ensure existing utilities are shown in drainage structure cross sections
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Utility Adjustments - Schedule
 Utilities for the Project should be certified by the District Utilities 

Office 30 days Prior to PS&E 1

 Post-Design
 Review Utility Permits

 Provide comments in FDOT One Stop Permitting
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Power Service 
 ITS, Lighting, Signals, and Tolls need power
 Where is it coming from?
 Within the LA R/W (shown in the Contract Plans) or from an Easement outside the LA 

R/W?
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Power Service 
 If primary power for FDOT services is required within the LA R/W 

then additional scope and cost will be added to the Project 

 Transformers have long lead times
 240/480v transformers for ITS and Lighting currently have 2-year lead times
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Utility Coordination – Best Practices
 The EOR might consider drafting a UWS to kick-start the process 

 Ensure the Contractor has staked drainage structures, mast arms, 
overhead signs, bridge piles etc. in the field prior to the UAO 
constructing their utilities 

 Verify Temporary Traffic Control Phasing
 Could determine relocation limits
 Determine schedule of relocations

 UAO to independently verify existing Overhead Electric clearances, 
particularly for Transmission Lines 
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Utility Coordination – Best Practices
 Consult with FDOT PM and District Utilities Office to verify if 11x17 

Utility Adjustment Plans are required

 Meetings are recommended with UAO’s to discuss relocations
 Plan View and Cross Sections
 KMZ file showing Utilities and Service Points

 Begin with Reimbursable Utilities 
 UWS and Utility Estimate Summary (UES) are required to secure funding
 There is a possibility that Utility Work by Highway Contractor Agreement (UWHCA) 

might be required
 Additional Scope and Schedule implications
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UWHCA
 Determine before 60% Submittal
 Additional Design Services and Construction Cost
 Funding under -56

 Staff Hour Estimate determined on a case-by-case bases
 Not included in the standard SHE spreadsheet 

 Requires TSP for the UAO specifications 
 Include draft TSP with Phase II Submittal 
 UAO approved TSP will be submitted to the District Specs Office by the EOR, no later 

than Phase III unless approved otherwise
 TSP should be approved by the UAO before sending to the District Specs Office



Transportation Management Plan

Andy Cummings, P.E.
Connelly & Wicker, Inc.
Vice President
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Transportation Management Plan
 TMP may include:
 Temporary Traffic Control (TTC) Plans (Level I / Level II)
 Transportation Operations Plan
 Public Information Plan

 TTC Reference Documents
 MUTCD, Part VI
 2023 Florida Design Manual (FDM) 

 Sections 240, 241, 242, & 243  
 Section 921 (NexGen)

 Standard Plans, Series 102 & 711-002
 Basis of Estimates Manual
 FDOT Traffic Analysis Handbook
 AASHTO Guide for Development of Bicycle Facilities, 4th Edition, Chapter 7  
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Temporary Traffic Control (TTC) Plan

 Successful Major Project TTC Plans include:
 EOR required to have FDOT Temporary Traffic Control (TTC) Advanced Certification
 Lane Closure Analysis

 Day time construction (may require temporary pavement)
 Night time Construction (travel lanes available during peak hours)

 Development of TTC Phases
 Bridge construction phasing
 Utility Accommodations
 Drainage phasing & Temporary drainage

 Considerations for ALL modes of transportation
 Pedestrians
 Bicyclists
 Transit

 D2 requires 45% TCP Review meeting 
 TTC plans should consider Procurement Time, Constructability and Utility issues 
 Preliminary Estimate of Construction Time by Consultant with Quantities & phases
 Final “Contract Time Memo” (by FDOT Construction)
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Temporary Traffic Control (TTC) Plan

 FDOT Temporary Traffic Control (TTC) Advance Certification

 Advanced TTC Certification required for EOR responsible for the design and 
development of the TTC plan.

 Advance TTC Certification is a 20 hour class with an Exam requiring a 70% pass rate

 Training is by FDOT Approved third party providers.

 Refresher course (8 hour) is required every four years to maintain valid certification.  
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Temporary Traffic Control (TTC) Plan
 Requirements

 If working on a Interstate with Emergency Shoulder Use (ESU) (I-10, I-75, I-95), 
requires FDOT Chief Engineers’ approval to OMIT ESU 

 Work Zone Speed
 Work Zone Speed should use existing POSTED speed
 On High Speed facilities, the Motorist Awareness System should be used in accordance 

with FDM 240.2.2.12 and Standard Plans 102 Series
 A work zone speed MORE than 10 mph below existing speed requires the approval of the 

District Traffic Operations Engineer AND the District Director of Transportation Operations



Florida Department of Transportation

Temporary Traffic Control (TTC) Plan
 Lane Closure Analysis  (2023 FDM 241)

 Use Excel Lane Closure Worksheets (FDOT library)
 Use growth factor to increase traffic counts to construction period
 Must provide lane closure period of at least 10 hours per 24-hour work period for the 

Contractor or Approval of State Roadway Design Engineer is required
 Lane Closure Analysis Report typically includes:

 Project Location Map & Project Description
 SLD
 Lane Closure Worksheets
 Traffic Data
 Typical Section Package
 TTC plans & details  (Traffic Control Notes; PCMS Messages,                                                             

Advanced Signing, Detour plans, TTC Typical Sections per Phase)
 Summary of Lane Closure Analysis Results
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 Key TTC Plan design criteria
 High speed roadways (> 45 mph) – Temp K Barrier (free standing or anchored)
 Low speed roadway (< 45 mph) – Low profile barrier

 Standard plans Index 102-600 defines:
 Work zone sign spacing
 Channelizing device spacing
 Taper & buffer lengths
 Clear zone width
 Drop off Protection requirement

Temporary Traffic Control (TTC) Plan
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Temporary Traffic Control (TTC) Plan
 TTC Plans

 General / Phasing Notes
 Phase Typical Sections
 Special Details / Critical Sectional Views 
 TTC Plans by Phase
 Detour Plans
 Temporary Signal Plans
 Temporary Highway Lighting 
 Temporary Drainage
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Temporary Drainage
 Review all TTC Plan Phases
 Show existing and proposed drainage
 Work with MOT Designer to build downstream pipes first
 Include proposed drainage and show which phase it is constructed
 Use existing drainage until temporary or proposed drainage is constructed
 Cap existing or proposed inlets to allow for phased construction of inlets and to cover 

for temporary pavement
 Review temporary pavement and fill slopes to avoid increased wetland impacts

Temp. Pavement with Temp Inlet Cover Final Condition
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Temporary Drainage
 Review TTC Typical Sections
 Key things to look for
 Drainage blocked by temporary fill (ramps, travel lanes)
 Review temporary spread 

 Reduced shoulder width
 Temporary barrier wall is introduced in areas with no exist. barrier

Water blocked by Fill Slopes
Temporary Barrier Wall
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Temporary Traffic Control (TTC) Plan

 Contract Time Memo  
 Preliminary Contract Time prepared by EOR
 Submitted with Phase III submittal
 Includes all TTC Plans (Typicals, Detours, Plans by Phase)
 Provide Project Quantities by Construction Phase
 Use Preliminary Utility Work Schedules

 After receiving FINAL “Contract Time Memo” from District Construction
Update TTC quantities
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Temporary Traffic Control (TTC) Plan
 Lessons Learned 

 TTC phases should be reviewed by structures engineer for constructability and 
Critical Wall determination.

 TTC phases should include drainage engineer input to minimize temporary drainage
 TTC phases should be reviewed by utility owners for constructability and their work 

should be detailed by TTC phase in their Utility Work Schedule (UWS) 
 Temporary signals may be required because new mast arms may take up to 9 

months from acquisition to installation.
 Railroads like to construct new crossings in a single phase.
 Consider Contractor access to work zones when placing temporary barrier.
 Subsoil excavation typically requires temporary barrier due to multi-day operation
 Pavement widening pavement design should consider the TCP plan (excavation + 

stabilization + base construction typically requires multi-day operation) 
 Make sure all works zones have a TTC phase
 Confirm barrier wall placement with Autoturn at intersections



Stormwater Runoff Control Concept 
Development (SRCC)
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Stormwater Runoff Control Concept (SRCC)
 fka: Stormwater Pollution & Prevention Plan (SWPPP)

 SRCC purpose – to provide sediment and erosion control quantities for 
cost estimating purposes 

 2023 FDM Chapter 251  (NEW CHAPTER)

 The Florida Erosion and Sediment Control Manual provides guidance.

 SRCC should be prepared in consultation with Drainage, Construction and 
Environmental personnel. 
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Stormwater Runoff Control Concept (SRCC)
 SRCC - Conceptual layout of temporary sediment and erosion control Best 

Management Practice (BMP’s)

 Include details for controls that are NOT detailed in the Florida Erosion 
and Sediment Control Manual.

 CADD files developed for this concept will NOT be signed & sealed.

 SRCC is NOT included in NexGen (900) plans



Break



3D Design & NexGen Plans

Eddie Giese, P.E.
Patel, Greene & Associates, LLC
Production Manager
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FDM 900 Series
 2023 FDM
 FDM 300 Series has been sunset

 What is NexGen? 
 Was model-centric only (MALD)
 Born from pilot projects
 Applied to SS10 or OpenX/Civil3D

 Now OpenX/Civil3D with BIM guidance

 Why NexGen? 
 Software significantly different
 Construction techniques evolving (AMG)
 Industry-wide move to 3D 

https://www.fdot.gov/roadway/fdm/default.shtm

https://www.fdot.gov/roadway/fdm/default.shtm
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FDM 900 Series
 What’s changed?
 Estimated Quantities Report
 Model Management Plan
 Large format plans allowable (not all cases)
 Drainage Structures –> Profiles
 Cross Sections – F.I.O.
 Soil Borings 
 SWPPP out
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 Changes to Staff Hour Forms & Guidelines
 See PSM22-01 (2/7/22) for more info
 Move away from “sheets” as unit
 Length/type/complexity based

 No more “range”
 Uses level of effort 

 Further revised in June/Nov 2022
 EQR strategy
 Calculated hours 

FDM 900 Series
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 WYSIWYG
 Days of hand-editing XS are over

 End-Area Method vs. Volumetric

 A word of caution…
 Existing features modeling
 Clipping/masking
 Level/Reference display
 Volume options

Cross Sections & Earthwork
Ac

cu
ra

cy

Level of Detail
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 What is your reviewer’s comfort level?
 Consider over-the-shoulder reviews / in-DGN
 Consider other technologies
 iTwin Design Review
 Quadri
 BIM360

 Is training needed for your reviewers? 
 Might need additional plans for review purposes

 Keep the end goal in mind
 Don’t wait until the end!
 Interim peer reviews
 Review corridor templates early/often

 Establish standards…and stick to them

Reviewing 3D Models

5-Step QAQC Process
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Reviewing 3D Models
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 Technical Review
 Design Criteria & Intent
 Plan Consistency
 Constructability & Biddability

 Modeling Review
 External & Internal Standards
 Consistency
 No errors
 Accuracy & completeness

Reviewing 3D Models
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 What is required?
 CADD Manual 8.4.6.1
 Scope of Services & Staff Hours
 Earthwork (PSM21-02)

 Why? 
 Contractors’ software needs
 LandXML is (mostly) universal
 Preservation of BIM info

3D Deliverables
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 What is the easiest way to ensure successful delivery?
 Build it right in the first place!

 Be vigilant about standards
 Point & Component Naming
 Point & Component Feature Definitions

 Review is critical 
 Check the data against the source
 Bring the top & bottom AMG into the models
 Then do it again!

3D Deliverables
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 FDOT CADD Training:
 https://www.fdot.gov/cadd/main/fdotcaddtraining.shtm

 FDOT CADD Posted Webinars
 https://www.fdot.gov/cadd/downloads/webinars/posted.shtm

 Bentley Communities
 https://communities.bentley.com/

 ACEC FDOT Connect Training
 https://acecfl.org/education/fdotconnect-training-labs/fdotconnect-training-lab-catalog/
 https://info.fleng.org/events/event_list.asp

Training & Resources

https://www.fdot.gov/cadd/main/fdotcaddtraining.shtm
https://www.fdot.gov/cadd/downloads/webinars/posted.shtm
https://communities.bentley.com/
https://acecfl.org/education/fdotconnect-training-labs/fdotconnect-training-lab-catalog/
https://info.fleng.org/events/event_list.asp


Post Design
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 Project has been Let/Awarded/Executed/NTP Issued
 Next Step, Pre-Construction Conference
 Consultant’s Project Manager and Primary EOR should attend
 Meeting is run by the FDOT Construction PM
 Input from Consultant PM/EOR primarily includes:

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)



Florida Department of Transportation

 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)
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 Sample Preconstruction Conference Agenda

Post Design (throughout construction)



Florida Department of Transportation

 What’s Next? 
 Prepaving Conference (Consultant not required to attend)
 Contractor’s Quality Control Plan
 Asphalt Data
 Milling Operation and Cleaning Equipment
 Asphalt Paving
 Rolling Operations
 Miscellaneous

 Pre-Construction Utility Conference
 Contact Information for Utility and FDOT Personnel
 A review of the Utility Work Schedules (UWS)
 Addressing Unanticipated Utility Conflicts
 Summary of Responsibilities

Construction Activities Begin

Post Design (throughout construction)
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 Requirements during Construction Activities include:
 Plan content clarification (phone call or e-mail from CEI)
 Responding to Request For Information (RFI’s)
 Reviewing Shop Drawings
 Attending progress meetings (when requested)
 Attending field level of completion meetings
 Preparing revision packages

 Track everything you do during post design
 Dates - Date issue was received, Date you responded
 Type of Issue/Coordination (RFI, Shop Drawing, phone call)
 Who sent the request
 Issue details
 Hours spent reviewing/responding/addressing

Post Design (throughout construction)
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 Sample Request for Information (RFI) 

Post Design (throughout construction)
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 Sample Request for Information (RFI)

Post Design (throughout construction)
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 Sample Shop Drawings

Post Design (throughout construction)
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 Sample Shop Drawings

Post Design (throughout construction)
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 Sample Shop Drawings

Post Design (throughout construction)
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 “Lessons Learned”
 Share with the entire team experiences that can limit repeat mistakes or misses
 A few examples
 Construction Equipment Requirements – look at right of way when cranes are 

involved. You may have multiple cranes and you have to provide space for the crane 
and its outrigger. Make sure you have enough room to get the necessary 
equipment in place and perform the work.

 Utility Conflict Analysis – although there may not be a direct conflict with the proposed 
element, there may be a conflict with the constructability of the element.
 Overhead utilities at a proposed pole or pole removal location
 Underground utilities that “just miss” a proposed structure

 Roundabouts – does the proposed TTCP adversely affect any adjacent businesses?
 Extinguish the Torch Meetings
 District Two TRENDS newsletter

Post Design (throughout construction)
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 Presenters

 Panel Experts

 Chat Box Moderator

 Additional Training - Project Management webinar series:  
https://www.fdot.gov/designsupport/pm/webinarseries.shtm

Open Discussion / Q&A

Mike Molkenbur, P.E., FDOT
Mike.Molkenbur@dot.state.fl.us

Kevin Tasillo, P.E., KCA
Kevin.Tasillo@kisingercampo.com

John O’Donnell, P.E., Terracon
John.O’Donnell@terracon.com

Scott Kroper, P.E., RS&H
Scott.Kroper@rsandh.com

Vanessa Vitale, P.E., RS&H
Vanessa.Vitale@rsandh.com

Andy Cummings, P.E., C&W
ACummings@cwieng.com

Eddie Giese, P.E., PGA
eddie.giese@patelgreene.com

Kathy Thomas, P.E., FDOT 
District Design Engineer

Kathy.Thomas@dot.state.fl.us

Dr. Hu, P.E., FDOT 
District Geotech Engineer

Zhihong.Hu@dot.state.fl.us

Justin Garland, P.E, FDOT
Permitting / Environmental

Justin.Garland@dot.state.fl.us

Todd Hunt, P.E., FDOT
Utilities

Todd.Hunt@dot.state.fl.us

Mo Majboor, P.E., FDOT
District Drainage Engineer

Mohammed.Majboor@dot.state.fl.us

Morgan County, P.E., RS&H 
Morgan.County@rsandh.com

https://www.fdot.gov/designsupport/pm/webinarseries.shtm
mailto:Mike.Molkenbur@dot.state.fl.us
mailto:Scott.Kroper@rsandh.com
mailto:acummings@cwieng.com
mailto:Kathy.Thomas@dot.state.fl.us
mailto:Zhihong.hu@dot.state.fl.us
mailto:Justin.Garland@dot.state.fl.us
mailto:oTodd.Hunt@dot.state.fl.us
mailto:Mohammed.majboor@dot.state.fl.us
mailto:Morgan.County@rsandh.com


Thank you for attending!
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