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• F.E. Everett Turnpike (FEET) is a major arterial highway 
in Merrimack, NH

• Current AADT = 70,000, projected 

100,000 by 2035

• Currently a 4-lane highway, 

2 each way
• Existing crossing: Twin Cell Box 
Culvert
• Hydraulic deficiencies causing 
flooding risks due to upstream 
Improvements
Design Criteria: 
• 100-year design storm
• 500-year check storm
• 1 ft freeboard
• 6 total travel lanes
• Maintain traffic during construction
• Strength I design

Introduction

Geotechnical Report

• Drainage area: 48.41 mi²

• 100-Year Peak Flood (Design): 3630 cfs

• 500-Year Peak Flood (Check): 5063 cfs

• 100-Year Peak Velocity (Design): 4.8 fps

• 500-Year Peak Velocity (Check): 5.6 fps

Existing Bridge

Image #2 Location of Bridge Image #3 Existing Condition of Bridge

AASHTO LRFD Bridge Design Specifications.
NHDOT Bridge Design Manual
AISC Steel Construction Manual 16th Edition
CSI Bridge 2024
RS-Pile

Locus Map

Cost Estimate

Project Sponsor: Chris Gagne, PE and Lauren Robbins, 
EIT with McFarland Johnson
Project Advisor: Matthew Low, PE
Project Guidance: Dr. Azam, Dr. Bell, Dr. Han

Image #4 2006 Mother’s Day Storm

Figure #1 Hydraulic Opening

Displacement vs. Depth

Chart #1

Horizontal displacement (in.) vs. Depth (ft.) 

Figure #3 NHDOT Integral

Abutment Section

• Loose soils

• Low blow counts

• Bedrock 40’-50’

   below EG

• Deep foundation

• Steel H-Pile

Image #1 Aerial View of FEET

Figure #4 Existing traffic pattern

Figure #2 Snip of a boring log Figure #5 Proposed phase 1 traffic plan

Figure #6 Proposed phase 2 traffic plan

Figure #7 Proposed final layout 

Substructure Design

Existing Conditions Hydraulic Study

Superstructure Design

Traffic Control Plan

Acknowledgments

References/Software

Bridge Model and Outputs

Figure #9 Cross-section of one of the 20 proposed plate girders that will 

support the bridge.
Figure #8 Fully modeled bridge superstructure with controlling 

moments demand found in interior girder 17.

Proposed Plate Girder  Section
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