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� Project Background
� Precast vs Traditional 

Concrete
� Cost/Time
� Maintenance of Traffic 

(MOT)
� Design
� Construction
� Lessons Learned
� Questions



� West Dover Connector
� 3.2 mile new roadway 

connecting the southwest 
side of Dover, DE to 
Camden & Wyoming, De

� Designed by AECOM 
bridges by DelDOT

� Contractor Mumford and 
Miller

� Terminates at the 
intersection at the 
existing intersection of 
North St & S Saulsbury 
Road.

� North Street was 
scheduled to be patched 
and overlaid.





� North Street
� Was constructed in the 1960s
� 8” Cast in Place Concrete over select.
� Proctor and Gamble receives 30-45 trucks per day. Trucks 

run 24/7 never a time when deliveries are not arriving.
 7 different carriers

� Kraft had similar number of deliveries also operating 24/7
� Annual Average Daily Traffic – 16,037 vpd
 9 percent truck traffic

� North Street/S Saulsbury Road
� Summer Weekday Morning Peak Hour – 1,878 vehicles
� Summer Weekday Midday Peak Hour – 1,767 vehicles
� Summer Weekday Afternoon Peak Hour – 2,028 vehicles
� Summer Weekend Peak Hour – 1,261 vehicles



� Night time closures vs extended closures
� Vehicles allowed back on



� Longer lead times
� 2 months average

� 191 panels produce 4 panels per day total 
production time 48 working days

� Preliminary estimate of 15 panels a night on 
average (total of 13 nights)

� 11” thickness on grading material on select.
� Grout reaches 2500 psi in two hours
� Bedding grout

� Reaches 600 psi in 12 hours
� Diamond grinding
� Mike Quad there for first week of training provided 

certificates to the workers.



� 3- 8 hour shifts
� 24 hours a day
� 6 days a week/ 7th day 

makeup
� Transverse joints 15 feet

� Joints need to be sealed
within 5 days and temps need to be above 50 degrees 
and rising
� Load transfer joints
� Curing along 45 degree angle

� Final phase grind entire roadway
� Sealed the joints at the end of the project.



� Cost to remove and replace existing PCC Pavement 
with precast panels $399/SY.

� Cost to remove and replace existing PCC Pavement 
with Cast in Place $160/SY.

� Overall Project Cost per option
� Reconstruction of W North Street - $5.9 million
 Precast Panel Reconstruction - $1.9 million
 Cast in Place Reconstruction - $3.1 million

� Rehab Existing W North Street - $1.0 million
� Original Proposed overlay of W North Street - $0.3 million



� 16 to 22 minute additional travel time



• Cast in Place - 75,000 SF
• Full Detour
• Construction Duration 9 Days



• Cast in Place – 45,000 SF
• Full Detour
• Construction Duration - 8 days



• Precast Panels – 35,000 SF
• Detour 

• Nightly Closures – 10 PM to 5 AM
• Weekend 55 hour outages



• Precast Panels – 35,000 SF (191 Panels)
• Detour 

• Nightly Closures – 10 PM to 5 AM
• Weekend 55 hour outages



• Cast in Place – 36,000 SF (18,000 SF per side)
• Full Detour – constructed one side at a time
• Construction Duration - 15 days



• Cast in Place – 36,000 SF (18,000 SF per side)
• Full Detour – constructed one side at a time
• Construction Duration - 15 days

• Grinding & Striping of entire project limits
• Night time closures – 14 days



• Held multiple meetings with the effected business
• Proctor and Gamble
• Kraft
• NRG Energy

• Held meetings with the City of Dover
• Held a legislative briefing
• Held a public workshop.
• Construction sent weekly updates to the business providing status 

updates
• Coordinated the closure of the Kraft 

entrance to coincide with the Kraft 
plant shutdown.



� Survey
� Accuracy is paramount.
� Manholes/valves/grates
� Limited ability to make

adjustments in the field.
� Coordination with 

Manufacture
� Model



- Contours at 0.1 foot intervals.



� Interface with existing curb
� Hot-mix thickened or run rebar transitionally
� Fort Miller did not provide thickened edges



� New specification 
created –
� 501500 – Precast 

Concrete Pavement 
Panels



� Shop Drawing required
� Length, width, dimensions (including surface planarity for each 

panel
� Detail and locate reinforcement
� Detail and locate grout channels, ports and vents, block-outs, 

key-ways, dowel bars, tie bars, and embedded material.
� Detail and locate lifting inserts. Lifting calculations.
� Edge and surface finish detail.

� Installation Plans
� Approved 30 days prior to panel installation
� Detail panel and joint drawings
� Detail for saw cut and removal of existing pavement
� Detail for subgrade improvements
� Detail for placement of panel support material
� Detail for placement of grout dams
� Detail for lifting, moving, and lowering and adjusting panels
� Procedure for Q/A
� Detail for placement of dowel bars and longitudinal joint ties.



� Contractor Quality Control Plan
� 30 day prior to installation of panels.
� Team members and responsibilities.

� Materials:
� Concrete – 28 compressive strength shall be 5,000psi
� Reinforcing steel, dowel bars, and tie bars need to be 

epoxy coated
� Lifting inserts and devices – minimum 3 inch top cover 

and 1 inch bottom cover.
� Grout

� Compressive strength 1 hour – 500 psi
� Compressive strength 7 days – 2,500 psi
� Expansion – 0 to 3%
� Eflux Time – 15 to 30 seconds
� Shrinkage at 28 days - <0.04% dry
� Flowability <=30 seconds - .5” flow cone



� Granular bedding material – crushed stone

� Quality Control (QC) and assurance
� Precast panels shall be manufactured in a PCI or 

NPCA certified plant
� QC is responsibility of the fabricator.
� Department performed Quality Assurance
� Department can reject panel for the following 

reasons:
 Crack width greater than 0.004 inches (0.1mm)
 Void or honeycombed area

Sieve Size Designation Percent Passing by Weight

3/8 inch 100
No. 4 85-100
No. 10 55 – 75
No. 40 10 – 40
No. 200 0 – 10



� Fabrication Tolerances:

� Panels shall be manufactured to thickness specified by the 
department and shall include additional thickness to provide for 
required blanket milling post placement.

Panel Dimensions: Length & Width ± 1/4”

Panel Dimensions: Nominal Thickness  ± 1/8”

Panel Dimensions: Squareness (diagonal difference @ top of panel) ± 3/16”

Horizontal Alignment ± 1/4”

Deviation from straightness of mating edge of panels
Vertical Alignment – Camber, Horizontal Skew, and Vertical Batter ± 1/8”

Position of lifting anchors (horizontal location) ± 6.0”

Position of non‐prestressed reinforcement 
(horizontal & vertical) ± 1/2”

Position of pre‐tensioned strands & Tendon duct at shear key, if used
(horizontal & vertical) ± 1/4”

Position of dowel bar inserts
(horizontal & vertical) ± 1/4”

Dimensions of block outs & grout pockets  ± 1/4”



� Placement Tolerances:

� Basis of Payment – per cubic yard
� Includes: survey, design, fabrication and materials, 

transportation of the panels, removal of existing 
pavements including saw cutting, base adjustments, 
placement of bedding material, grouting, and diamond 
grinding.

Horizontal Alignment:
Longitudinal centerline to surveyed centerline marked on the surface of the
base and adjacent panels. ½” maximum

Transverse centerline to surveyed marks on adjacent panels ½” maximum

Vertical alignment:
Top surface of precast panel with respect to top surface adjacent panels at any
point ¼” maximum

Gap width at top surface between adjoining panels
Note: Maintaining variable transverse joint width in excess of 1/2 inch will be 
cause for stoppage of panel installation operations until the contractor states in
writing how he plans to correct this deficiency.

1/2” maximum transverse
½” maximum longitudinal
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My new video project4.mov











� Overhead Utilities











• FHWA
• DelDOT Management
• DelDOT Traffic
• DelDOT Public Relations
• DelDOT M&R
• Project Development South
• Inspection Staff
• AECOM
• Mumford and Miller
• Fort Miller



� Mark Buckalew, P.E.
DelDOT Construction 
Group 2 Area Engineer
Mark.Buckalew@state.de.us

� Joseph Hofstee, P.E.
AECOM
Senior Project Manager
Joe.Hofstee@aecom.com




