
NJDOT TP-236
BRIDGE ENGINEERING SERVICES FOR 

MAINTENANCE BRIDGE FENDER REPLACEMENT, 2018
FIGURE 2

Route NJ 147 over Grassy Sound
Middle Township, Cape May County

As required by the USCG, it was specified that the contractor maintain half the 
channel  to accommodate the needs of local mariners to allow for passage 
of recreational and commercial vessels during construction.  This picture 
demonstrates the success of the mandate.

To avoid anticipated problems with pile cutting, WSP recommended the use of 
diamond blades for the piles, which resulted in a high quality finished product and 
no difficulties encountered by the Contractor.  FRP piles spaced larger than the 
existing timber piles resulted in minimal disturbance to the channel bed.

Route NJ 162 over Cape May Canal 
Lower Township, Cape May County

WSP’s design allowed all navigation channels to be open to marine traffic during 
construction.  Construction occurred during the low demand season with minimal 
marine traffic.  Continuous coordination with local mariners allowed the project to 
progress smoothly with no surprises to the public.

The fender system design included significantly fewer piles than the original 
system and smaller walers that enabled quicker construction. Using composite 
materials contributed to the sleek appearance of the fender system.

Route US 1&9T over Passaic River
Newark City, Kearny Township, Essex & Hudson Counties

To maintain the integrity/strength of the piles, and avoid having to cut them due 
to the space constrictions under the structure, the 1&9T bridge was closed to 
vehicular traffic, and its lift span placed in the open position to allow for driving of 
the full-length piles without splices.

Given the challenges of constructing the fender system, the Contractor was 
granted a full closure of the bridge over one (1) weekend to install the piles.  The 
Contractor completed the installation in just 12 hours - allowing the bridge to 
open to traffic much earlier than originally anticipated.

NJ ROUTE 29 TUNNEL
TUNNEL FIRE DURABILITY, VENTILATION ANALYSIS AND

DEVELOPMENT OF THE NTIS TUNNEL INSPECTION AND LOAD RATING MANUAL
FIGURE 2

The NJ Route 29 Tunnel Northbound Roadway (top image) and Southbound Roadway 
(bottom image). The Northbound Roadway is full enclosed, while the Southbound Roadway consists 
of spandrel beams on columns on the west end of the portal, allowing a view of the Delaware River. 

The NJ Route 29 Tunnel is located along John Fitch Way between the Riverview
Cemetery and Arm & Hammer Park in Trenton, New Jersey. Access from the
Southbound Roadway to Lalor Street is provided through the Ramp D Bridge, which
crosses over  the tunnel and subjects the frame to live load.

Access to the scenic South Riverwalk Park (top image) is provided by the Ramp D Bridge (bottom
image) to the Lamberton Street and Lalor Street intersection. Pedestrian and vehicular live loading
were considered for the analysis and load rating.

WSP performed the baseline tunnel load rating and developed the NJDOT Tunnel Load Rating 
procedure manual. Members were analyzed for bending, shear and axial forces at selected critical 
section locations (top left image). Live load force effects were evaluated using a 2D STAAD model, 
with vehicular loading assessed for both parallel and perpendicular application to the tunnel span.

Structural durability was assessed with different design fires. A truck fire was modeled in the tunnel
(top right image) and adiabatic surface temperature (top left image) was measured at intervals 
downstream of the fire. A bus fire (bottom right image) was modeled in the tunnel and adiabatic 
surface temperature (bottom left image) was measured at intervals downstream of the fire. Adiabatic
surface temperature was used to determine the change in structural capacity of the tunnel components.

The tunnel cross section (image above) taken from the as-built plans identifies the structural
members of interest for the load rating and the fire analysis.
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General View of Route 29 Tunnel
Northbound (Top) & Southbound (Bottom) Portals

Route 29 Tunnel Aerial Map 
(Trenton, NJ)

South Riverwalk Park & Lamberton Street Crossing Located
Above the Route 29 Tunnel




