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Project Team 

Owner: New Jersey Department of Transportation 

 

 

Designer: Greenman-Pedersen, Inc. 

 

 

 

Contractor: Creamer-Sanzari Joint Venture 

• Richard Grubb & Associates, Inc. – Cultural Resources 

• So-Deep, Inc. – Subsurface Utility Investigation 
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Introduction 
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Existing Structure 

• Deck spalls, cracking, 

and contamination 
 

• Superstructure 

encasement 

deterioration 
 

• Section loss on exposed 

primary members 
 

• Fracture critical 
 

• Substructure seats 

heavily deteriorated 



Route 46 over Musconetcong River 

Accelerated Bridge 
Construction 

Superstructure 
Replacement 

Unique Site 
Constraints 

Severe impacts 
from 

traditional 
construction 

Adjacent local businesses 
 

Historic Grist Mill 
 

Underbridge utilities to 

remain in place 

Isolated repairs 
 

Deck replacement with CIP 

concrete or precast panels 
 

Complete replacement 
 

Superstructure replacement 

Concrete cure time 
 

Damage to existing members 
 

Service Life 
 

ROW Impacts 

Project Evolution 
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Local Detour & Public Outreach 
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Truck Detour 
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Pre-Closure Work: 

Overhead Utility Relocation 
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Pre-Closure Work: 

Temporary Shielding Installation 

• Scaffolding system with plywood decking 

• Met environmental permit restrictions (no work allowed in waterway) 

• Easy access 

• Integrated temporary utility support 
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Pre-Closure Work: 

Pre-Assembly 
• Critical for any project involving PBEs 
 

• Separate fabricators required 

separate operations 
 

• Following survey of precast 

substructure, set superstructure units 

based on actual pedestal heights 
 

• Check for reinforcement conflicts in 

congested areas and camber 

differences 
 

• Camber leveling was not needed due 

to identical strand pattern, similar 

cross-section, and rapid fabrication 
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Pre-Closure Work: 

Sidewalk Overhang Demolition 
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Full Closure: 

Superstructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Substructure Demolition 
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Full Closure: 

Utility Relocation 
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Full Closure: 

Substructure Unit Placement 
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Full Closure: 

Substructure Unit Placement - Connection 
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Full Closure: 

Grouting Substructure Units 

Epoxy Grout Cementitious Grout 

Needed material to reach 3,000 psi in 6 hours! 
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Full Closure: 

Grouting Substructure Units 

• Epoxy grout was only material that could 

meet high early strength requirement 

 

• High-flow material (self-consolidating) 

 

• Extended material with pea gravel in large 

voids to reduce heat generation 

 

• Coefficient of thermal expansion 

approximately 3x that of concrete 

     (compared to 8x-10x for typical epoxy grouts) 
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Full Closure: 

Grout Pad Depth 

Precast unit 

Existing substructure 

Voids 

• 4” depth was excessive (2” recommended) 

• Pad was not properly cleaned before grouting operations 

• Difficult to form  
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Full Closure: 

Superstructure Placement 
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Full Closure: 

Superstructure Placement 
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Full Closure: 

Superstructure Placement 
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Full Closure: 

Longitudinal Connection 

• UHPC is fluid – no deflection or 

form will leak! 

 

• Exposed aggregate and pre-wet 

minimum 8 hours 

 

• Support internally to eliminate 

insert voids 

 

• Plastic wrap all forms 

 

• Leak test or seal top of joint after 

cure 
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Full Closure: 

Continuity Diaphragm 

Due to the prestressing force, the beams will creep, causing the camber to increase.  

The rotation of the beam ends will be restrained by the continuity connection, 

generating fixed end moments (FEM):   

The magnitude of the FEM is highly dependent on the age of the beams when continuity 

is established. 
 

AASHTO recommends the contract documents require prestressed beams to be a 

minimum of 90 days old before continuity is established (~60% of creep is gone).  

Based on project schedule → only allowed 21 days!  
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Full Closure: 

Continuity Diaphragm 

AASHTO allows 4 methods to design continuity connections: 
 

1. Specify beams are at least 90 days old and design for 1.2Mcr. 
 

2. Design for 1.2Mcr and use A5.4.2.3 with ktd=0.7 to establish minimum age. 
 

3. Consider bridge continuous if net stress at bottom of connection from SDL, 

settlement, creep, shrinkage, temperature gradient, and 50% LL is compressive. 
 

4. Calculate the actual restraint moments and design for such. 
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Full Closure: 

Continuity Diaphragm 
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Full Closure: 

UHPC Pour – Equipment & Materials 
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Pour # Location Duration Quantity Placement Rate 

1 West Approach Slabs 1.0 hrs 1.5 CY 1.50 CY/hr 

2 West Span Joints 2.0 hrs 2.5 CY 1.25 CY/hr 

3 East Span Joints 2.0 hrs 2.5 CY 1.25 CY/hr 

4 East Approach Slabs 1.0 hrs 1.5 CY 1.50 CY/hr 

5 West Abutment Closure 2.0 hrs 4.0 CY 2.00 CY/hr 

6 East Abutment Closure 2.0 hrs 4.0 CY 2.00 CY/hr 

7 Pier Closure 3.5 hrs 7.5 CY 2.14 CY/hr 

13.5 hrs 23.5 CY → 1.70 CY/hr 

Full Closure: 

UHPC Pour – Joints 
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Full Closure: 

UHPC Pour – Forming and Finishing 

Strength necessary 

to load the bridge 

achieved after ~21 

hours from initial 

batch 
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Full Closure: 

Final Touches 

Pave approaches Install temporary construction barrier and striping 
Load test 

Open to traffic! 
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Video: 
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Post Closure: 

CIP Barrier, Sidewalk, Railing 
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Post Closure: 

Completion 
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Community Feedback 
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Additional Lessons Learned 

• Specify formwork, shim, and insert material/requirements on plans. 

 

• Ensure all forms are plastic wrapped (grout/UHPC). 

 

• Minimize use of UHPC material as much as possible. ($4,000/CY) 

 

• Maximize pre-closure demolition activities. 

 

• Pack a toothbrush… 
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Thank you for your attention. 

Questions? 

Speaker: Ryan J. Adams, P.E., S.E. 

 September 3, 2015 


