SCHALK'S CROSSING Road (C.R. 683) BRIDGE IMPROVEMENTS
Concept Development Report

I.
INTRODUCTION

A.
Foreword

This report documents the results of the Concept Development Phase for improvements to Schalk's Crossing Road (County Route 683) bridge over Amtrak - Northeast Corridor and Devil's Brook.  The project site is located along Schalk's Crossing Road (C.R. 683) between Scudders Mill Road in the Township of Plainsboro and Ridge Road in the Township of South Brunswick, Middlesex County (see Project Location Map on page 2).  This project consists of improvements to the bridge over the Amtrak - Northeast Corridor Rail Line, a railroad currently under the jurisdiction of Amtrak, and associated improvements to the approaches on Schalk's Crossing Road. 

The following bridge is affected:

Schalk's Crossing Road (C.R. 683) Bridge over Amtrak - Northeast Corridor and Devil's Brook; Structure Number 1249-161.

The existing conditions for the roadways and bridge are described within this report. Substandard features and undesirable conditions have been identified.  Problem assessments as well as project needs and improvements are also clearly evaluated and thoroughly discussed.

B.
Project Need

In a letter dated January 19, 2001 (see Appendix G), the Township of Plainsboro requested to meet with NJDOT to discuss the Schalk’s Crossing Road (C.R. 683) Bridge.  The township identified the following problems: 1) the bridge is functionally obsolete and structurally deficient and 2) the bridge does not provide for bicycle and pedestrian accommodations.
The Schalk's Crossing Road (C.R. 683) Bridge is classified as structurally deficient due to its present physical condition and low inventory rating of the interior floorbeam under an HS20 truck load. The bridge is also functionally obsolete due to its substandard deck geometry and vertical underclearance.  

As stated in the Eighth Cycle Bridge Re-evaluation Survey Report (November 2000), the substructure was reported to be in poor condition due to the large area of delaminated concrete at the west end of the Pier 2 crashwall/ culvert headwall and the large areas of spalled, scaled, and delaminated concrete with exposed and rusted reinforcement throughout both the south and north abutments.  Additionally, there was severe erosion of the embankments in front of the north and south abutments, with a maximum depth of erosion of 10 feet at the center of abutments.  However, repairs have been carried out since that inspection to improve the condition of both abutments, which consist of repairing the abutment breastwalls, installing a longer outlet pipe, and stabilizing the embankment with riprap.  The sufficiency rating for this structure before the repairs were performed was 47.9 out of a possible 100.0.  The bridge is functionally obsolete due to its substandard deck geometry.  The bridge roadway curb-to-curb width is 25'-0", which is less than the minimum 30'-0" required for a two-lane facility with a design traffic volume over 2000 vehicles, as required by the 2001 AASHTO-Geometric Design of Highways and Streets. The posted speed limit in the vicinity of the bridge is 45 MPH.  The existing minimum vertical underclearance is 23'-1", which is less than the 24'-6" requirement.
The existing bridge does not provide safe bicycle and pedestrian access between the large residential community located north of the bridge and the large Town Center located south of the bridge.
SCHALK'S CROSSING ROAD BRIDGE IMPROVEMENTS

PROJECT LOCATION MAP
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C.
Original and Successor Projects

Original and successor projects, which have occurred within the project limits, are as follows:

· Schalk’s Crossing Road Bridge (original construction) – 1948.

D.
Data Reviewed

During the data collection phase of this project, various sources were consulted to obtain information on the existing conditions in the study area.  This information was evaluated to determine areas of nonconformance with current design standards and formed the base data for use during the development of improvement alternatives.  For this project, the following information was available for review:

· Existing construction drawings for Schalk's Crossing Road Bridge from 1948.

· Existing Design Plans for the Schalk's Crossing Road - Scudders Mill Road intersection reconstruction from 2001.

· Structure Inventory and Appraisal Sheet for Schalk's Crossing Road Bridge over Amtrak - Northeast Corridor and Devil's Brook, MP 0.70, NJDOT – 2001.

· Eighth Cycle Bridge Re-Evaluation Survey Report of Schalk's Crossing Road Bridge over Amtrak - Northeast Corridor and Devil's Brook, MP 0.70, prepared by Arora and Associates, P.C. for NJDOT – November 2000.

· Level 2 base mapping from BET Consultants.

· Tax maps for the Township of Plainsboro, Middlesex County.

· Environmental Screening for Concept Development for Schalk's Crossing Bridge over Amtrak and Devil's Brook, prepared by NJDOT-BES, June 20, 2002.

· Accident data 

· Photo log

· Proposed Plainsboro Township Master Plan for Bicycles/Pedestrians 

E.
Design Standards

The following design standards were used in the development of this report:

1.
Roadway and Appurtenances

· AASHTO Geometric Design of Highways and Streets, Fourth Edition, 2001.

· AASHTO Guide for the Development of Bicycle Facilities - 1999.

· Manual of Uniform Traffic Control Devices, Millennium Edition.

2.
Bridges and Structures

· AASHTO LRFD Bridge Design Specifications, Second Edition, 1998.

· New Jersey Department of Transportation Design Manual – Bridges and Structures, 2000.

F. 
Characteristics of the Roadways and Surrounding Area

Schalk's Crossing Road (C.R. 683)

Schalk's Crossing Road (C.R. 683) is classified as a "Major Rural Collector" road to the north of the bridge and an "Urban Collector" road to the south of the bridge as identified on the 2002 NJDOT Straight Line Diagrams.  The roadway runs from Plainsboro Road, at its southern end, in the Township of Plainsboro, and extends northerly into the Township of South Brunswick to Ridge Road.  Within the project area, there are residential and commercial developments adjacent to the roadway.  Four electrified rail tracks run under the bridge.  A box culvert carrying Devil's Brook (a tributary of Millstone River) under the railroad tracks is also located under the bridge.  The culvert is configured under the crashwall and west column of Pier No. 2 (from south).  Wetlands are present along the banks of Devil's Brook.

Schalk's Crossing Road is a two-lane roadway, which has a 25’ width (curb to curb) near the bridge, with minimal shoulders.  There is no existing parking or sidewalks in the immediate vicinity of the bridge.  However, there are existing sidewalks northeast of the bridge at a residential development (at Serina Drive) and southeast of the bridge near the newly reconstructed Scudders Mill Road.  The posted speed limit is 45 MPH.  

The alignment of Schalk's Crossing Road follows a horizontal curve south of the bridge and an angle point followed by a horizontal curve north of the bridge.  In the vicinity of the bridge, a paved access road exists to the immediate east, on what is likely the earlier location of the rail line's at-grade crossing.  Currently, it is used as an access road for the Industrial Research Laboratory and Plainsboro Preserve, a Township-owned wildlife preserve.

From a field investigation, a telephone cable conduit runs along the top of the west through girder on the bridge.  Aerial utilities (electric, telephone, and cable television) on poles are present along the entire roadway, on both sides. Aerial electrical transmission lines are located along both sides of the tracks and also cross over the bridge.  Messenger wires and trolley wires for Amtrak are attached to the bridge.  Signs for buried utilities (transcontinental cable route and natural gas) are present in the vicinity.  There is also a buried conduit, which runs parallel to the railroad tracks, and is attached to the south face of the culvert headwall at Pier No. 2 (from south). 
II.
EXISTING CONDITIONS

A.
Existing Roadway Inventory and Deficiencies

1.
Highway Classification

Schalk's Crossing Road is an "Urban Collector" road from Plainsboro Road, at its southern end in the Township of Plainsboro, Middlesex County, to the existing bridge.  The roadway is classified as a "Major Rural Collector" road from the existing bridge to its northern end at Ridge Road in the Township of South Brunswick, Middlesex County.  

2.
Project Category

a. National Highway System

According to the New Jersey Department of Transportation's "Procedures Manual" - Section 4.1.1, this project is categorized as a Non-National Highway System (Non-NHS) project.

b. NJDOT Construction Cost Estimate

This project will be classified as Class 2 - Reconstruction.

3.
Pavement / Lane / Shoulder Widths

Cross-sectional data for Schalk's Crossing Road (C.R. 683) was developed through a review of as-built construction plans and base mapping and visually confirmed in the field.  The existing data, as well as the minimum and desirable widths set forth for land service highways in Chapter VI of the 2001 AASHTO-Geometric Design of Highways and Streets, are shown below:

Schalk's Crossing Road

	ROADWAY ELEMENT
	EXISTING WIDTH
	MINIMUM WIDTH

	THROUGH LANES
	11'-0"
	 12'-0"

	OUTSIDE SHOULDER
	1'-6"
	8'-0"


In Exhibit 6-5 of the 2001 AASHTO-Geometric Design of Highways and Streets, the minimum width of traveled way for a collector road is 24 feet based on a design traffic volume over 2000 vehicles, regardless of design speed.  The minimum width of a graded shoulder (not necessarily paved) is 8 feet per side.  Thus, the total minimum width of traveled way and graded shoulders is 40 feet.  The existing Schalk’s Crossing Road roadway section does not meet these width requirements in the vicinity of the bridge since the roadway width is 25 feet.   

In Exhibit 6-6 of the 2001 AASHTO-Geometric Design of Highways and Streets, the minimum roadway width for new and reconstructed bridges is equal to the approach roadway width based on a design traffic volume over 2000 vehicles.  However, given the existing bridge, which is 380 feet long, is in excess of 100 feet in length, the minimum roadway width across the bridge is reduced to the width of the traveled way plus 3 feet on each side.  This results in a 30’ wide roadway section across the bridge; 3’ wide shoulders adjacent to 12’ wide lanes.  The existing Schalk’s Crossing Road section on the bridge is 25 feet wide and below the standard requirement.   

As stated in the AASHTO Guide for the Development of Bicycle Facilities, “In general, 14 feet of usable lane width is the recommended width for shared use.”  In the 2001 AASHTO-Geometric Design of Highways and Streets, page 318, it states, “Where bicycles and pedestrians are to be accommodated on the shoulders, a minimum usable shoulder width of 4 feet should be used.”  The width of traveled way (12.5 feet per direction) for Schalk’s Crossing Road is not acceptable for a “shared lane” use with bicycles.  
4.
Right-of-way / Border Widths

Right-of-way information was gathered from the tax maps and as-built construction plans for Schalk's Crossing Road.  The existing right-of-way bandwidth along Schalk's Crossing Road is 60.5 feet north of the bridge and widens to 88.0 feet past Serina Drive.  The right-of-way bandwidth south of the bridge varies.  The right-of-way bandwidth is owned by Middlesex County.  The mailing list for property owners near the project is provided below:

	BLOCK 5.03 LOT 15

Titus, T Estate/Merrit, Robt

85 Highland Avenue

Somerset, New Jersey 08873 

(Schalk's Crossing Road)
	BLOCK 5.03 LOT 16

Titus, Susie

Rt 2, Box 160

Monmouth Junction, New Jersey 08852

(50 Schalk's Crossing Road)

	BLOCK 5.03 LOT 18.04

The Trustees of Princeton University

Real Estate Department, MacMillan Building

Princeton, New Jersey 08540


	BLOCK 5.03 LOT 20.03 & BLOCK 6 LOT 40

United Railroad and Canal Co. c/o Amtrak

115 Spring Valley Road

Montvale, New Jersey 07645

(Railroad)

	BLOCK 5.03 LOTS 20.04 and 20.05 

& BLOCK 6 LOT 40.01

Township of Plainsboro

641 Plainsboro Road

Plainsboro, New Jersey 08536
	BLOCK 5.03 LOT 21.01

The Princeton Alliance Church

PO Box 9000

Plainsboro, New Jersey 08536

(20 Schalk's Crossing Road)

	BLOCK 5.03 LOT 62.01

Keller, William and Keller, E. Etux

41 Salvage Road

Kendall Park, New Jersey 08824

(18 Schalk's Crossing Road)
	BLOCK 5.03 LOT 63

Andrews, Virginia and Andrews, V.

PO Box 109

Plainsboro, New Jersey 08536

(42 Schalk's Crossing Road)

	BLOCK 6 LOT 22.02

Turkey Island Corp./Industrial Reactor Labs

PO Box 426

Plainsboro, New Jersey 08536
	BLOCK 6 LOT 23.03
Carvajal, J and A Etal/Ruhlman Line

PO Box 146

Pennington, New Jersey 08534

	BLOCK 6 LOT 24.03

Township of Plainsboro

641 Plainsboro Road

Plainsboro, New Jersey 08536
	BLOCK 6 LOT 34

Turkey Island Corp./Walker Gordon

PO Box 426

Plainsboro, New Jersey 08536

	BLOCK 6 LOT 35

Soloman, J.S.

114 The Plaza

Neptune, New Jersey 07753

(45 Schalk's Crossing Road)
	BLOCK 6.18 LOT 1
Plainsboro Acres Homeowners Association

47 Hamilton Lane

Plainsboro, New Jersey 08536


5.
Horizontal Alignment, Superelevation and Cross Slope

Within the project limits, Schalk's Crossing Road consists of a series of horizontal curves and tangents.  The angle point north of the existing bridge is not particularly large (2 degrees), but is undesirable.  

Schalk’s Crossing Road contains a horizontal curve, south of the bridge, having substandard superelevation.  The existing radius is approximately 2800 feet with a normal crown section.  However, this curve requires 3.2% superelevation (based on an emax=6%) to meet the minimum requirements for cross slope design relative to the 45 MPH design speed.  

Schalk’s Crossing Road contains a horizontal curve, north of the bridge, having substandard superelevation.  The existing radius is approximately 2300 feet with a normal crown section.  However, this curve requires 3.6% superelevation (based on an emax=6%) to meet the minimum requirements for cross slope design relative to the 45 MPH design speed.

6.
Vertical Alignment

Level 2 base mapping, performed by BET Consultants, was used to determine the existing vertical alignment, which is shown in the chart below: 

Vertical Alignment Data

	Baseline

Station
	Geometry Type
	Length
	Grade
	Delta
	Kexist
	Kmin
	Min. Length Required

	Schalk's Crossing Road - Design Speed: 45 MPH

	Sta. 0+54.14 to 5+27.41
	Tangent
	473.27'
	-0.66%
	--
	--
	--
	--

	Sta. 5+27.41 to 9+60.00
	Tangent
	432.59'
	-0.31%
	--
	--
	--
	--

	Sta. 9+60.00 to 11+10.00
	Sag 
	150.00'
	--
	5.79
	25.91
	79.00
	457.41’

	Sta. 11+10.00 to 14+93.00
	Tangent
	383.00'
	+5.48%
	--
	--
	--
	--

	Sta. 14+93.00 to 18+93.00
	Crest
	400.00'
	--
	11.31
	35.37
	61.00
	689.91’

	Sta. 18+93.00 to 21+55.00
	Tangent
	262.00'
	-5.83%
	--
	--
	--
	--

	Sta. 21+55.00 to 24+05.00
	Sag
	250.00'
	--
	7.13
	35.06
	79.00
	563.27’

	Sta. 24+05.00 to 29+86.75
	Tangent
	581.75'
	+1.30%
	--
	--
	--
	--

	
	
	
	
	
	
	
	


Notes: Required Length = the Greater of K*Delta and 3*Design Speed (English Units).


    For Grades:  ‘+’ Indicates ‘Up in the Direction of Stationing’.


                            ‘-’ Indicates ‘Down in the Direction of Stationing’.

The minimum required lengths of vertical curves are based on the 360’ required stopping sight distance for the 45 MPH design speed.  The following table summarizes the existing stopping sight distance (SSD) and corresponding design speed for the substandard vertical curves:

	Baseline

Station
	Geometry Type
	Computed SSD
	Related Design Speed

	Sta. 9+60.00 to 11+10.00
	Sag 
	157’
	25.2 MPH

	Sta. 14+93.00 to 18+93.00
	Crest
	276’
	37.4 MPH

	Sta. 21+55.00 to 24+05.00
	Sag
	195’
	29.4 MPH


    7. Sight Distance

a. Horizontal Sight Distance

There are no instances of insufficient horizontal stopping sight distance within the project limits.

b. Vertical Sight Distance

The vertical stopping sight distances for the crest curve over the railroad and the two sag curves on the bridge approaches are substandard for the design speed of 45 MPH.

8.  Existing Pavement

No existing Schalk's Crossing Road pavement data is available.  From a field inspection, the pavement is bituminous and is in fairly good condition.

9.  Curbs

Schalk's Crossing Road is bordered by vertical curb on the entire south approach of the bridge.  There is existing curb on the north bridge approach roadway, which begins at the foot of the embankment section.

10. Highway Lighting

There is no highway lighting on Schalk's Crossing Road within the project limits.

11.  ITS Facilities

There are no intelligent transportation systems within the project limits. 

12. Posted / Design Speeds

The posted speed for Schalk's Crossing Road is 45 MPH.  The design speed, as per the 2001 AASHTO-Geometric Design of Highways and Streets, is 45 MPH.

13.  Land Use

The project area is in the Township of Plainsboro, County of Middlesex.  The roadway is under the jurisdiction of Middlesex County.  However, the bridge is on the NJDOT's List of Orphan Bridges and is maintained by the New Jersey Department of Transportation.

There are single-family residences (Plainsboro Acres, Princeton Collection of Plainsboro, and several individual residences) northeast and northwest of the bridge, businesses (Princeton Forrestal Center at the northwest and Industrial Research Laboratory/Plainsboro Preserve at the southeast), the Princeton Alliance Church southwest of the bridge, and commercial properties (the existing Plainsboro Plaza and the future Plainsboro Village Center) south of the bridge at the Scudders Mill Road intersection.  Another residential development, northwest of the bridge, is expected in the near future.  Four electrified rail tracks used by Amtrak’s Northeast Corridor Line are located under the bridge.

14. Hydraulic / Drainage

Two-foot wide stepped concrete channels are present at each corner of the bridge and drain runoff from the bridge down the embankments.  The Eighth Cycle Bridge Inspection Report (on file at NJDOT) contains a sketch on page 8-54 that shows the flow of Devil’s Brook to be from the southeast to the northwest.  

15. Basemapping

Level 2 – Digital Mapping with Limited Ground Survey (FA) and a Survey Report were prepared by BET Consultants for NJDOT BPSD. The project’s Survey Report for Photogrammetric and Primary Control was approved by the NJDOT Geodetic Survey Unit in May, 2003.

Aerial photography was taken on April 10, 2002 at 1:3000 scale by Keystone Aerial Surveys.  Field surveys commenced in July 2002 by retrieving four existing National Geodetic Survey (NGS) stations via downloads from the Internet.

Three targets (T-2, T-3, T-4) were established in the field by BET Consultant’s photogrammetry department for photo control and one point was set (BET-1) to be intervisible with T-4 for future traversing.

Global Positioning System (GPS) survey was performed in eight sessions on July 19, 2002 to determine 3D positions of the photo control and BET-1.  The four NGS stations, photo control points and BET-1 were observed at least two times at a minimum of 20 minutes per session.  National Highway System (NHS) station 172 (KV6588) was held and the free adjustment values of the other three NGS stations were computed and compared to published values.

Analytical aerotriangulation was performed to determine the coordinates and elevations of twenty-two (22) additional photo control points necessary to augment the six basic photo control points established by GPS survey.  Horizontal datum is referenced to the New Jersey State Plane Coordinate System (NJPCS), North American Datum of 1983 – NAD 83 (96).  Vertical datum is referenced to the North American Vertical Datum of 1988 (NAVD 88).

Using the controlled photography, a 1”=30’ scale base map and a Digital Terrain Model (DTM) surface suitable for 1’ contours of the project area was produced.  

A field-edit was conducted by Parsons Brinckerhoff (PB) to verify the topographical features shown on the base mapping, such as horizontal highway features, access points, major geometric features, the location of utilities, and signs etc.  

16. Utilities / Railroads

The Schalk's Crossing Road Bridge crosses the Northeast Corridor owned by Amtrak.  Currently, Amtrak and New Jersey Transit use the rail line and CSX runs freight services along the rail line.  There is an existing catenary system along the railroad corridor.  The wires pass under the existing bridge and are attached to the outer fascias of the through girders.
A 6-inch gas line exists on the east side of the roadway.  South of the bridge, the gas line follows the roadway and branches off to follow the access driveway toward the location of the original at-grade crossing with the railroad.  The gas main crosses the Northeast Corridor continuing to follow the old roadway until it meets the current roadway, north of the bridge.  The main continues to the north approximately 8-feet from the edge of pavement.  Approximately 100-feet north of the bridge, there is an old curb cut for a driveway on the west side of the road and there is a 4-inch gas line that crosses Schalk's Crossing Road and ends at a valve at the edge of the roadway.

An AT&T fiber optic line runs through the project area.  This utility follows the old roadway alignment similar to the gas main.  There is a second AT&T fiber optic line running along the Northeast Corridor on the north side of the rail line.

Aerial electric exists throughout the project area.  The aerial electric crosses the Northeast Corridor on the east side of the bridge and a second pole line crosses the Northeast Corridor along the old roadway alignment.

Aerial telephone exists throughout the project area.  Several pole-mounted signs were observed on the west side of the roadway indicating the location of underground facilities.  A telephone conduit is mounted on top of the west through girder.

Aerial cable exists throughout the project area.  Cable crosses the Northeast Corridor via a pole line on the east side of the existing bridge.

No utilities were observed on the underside of the existing structure.

No water or sewer was observed immediately adjacent to the bridge.  Water and sewer were observed approximately 0.25 miles north of the bridge.  A hydrant was also observed at the intersection of Schalk’s Crossing and Scudders Mill Road near the church. 

A preliminary list of utility contacts is as follows:

Public Service Electric & Gas (Electric)

4140 Quakerbridge Road

Lawrenceville, New Jersey 08648

Telephone: (609) 799-6824

Public Service Electric & Gas (Gas)

665 Whitehead Road

Trenton, New Jersey 08648

Telephone: (609) 421-8028

Elizabethtown Water Company

20 Homestead Road

P.O. Box 1207

Belle Mead, New Jersey 08502

Telephone: (908) 654-1234

Mr. Gary S. Stevenson

Verizon - New Jersey Incorporated

445 Georges Road

North Brunswick, New Jersey 08902

Telephone: (732) 418-2620

AT&T

Outside Plant

Patricia Drive

Flanders, New Jersey 07836

Telephone: (201) 584-9904

Teleport Communications

305 College Road

Princeton, New Jersey 08543

Telephone: (908) 821-8800

United Water Princeton Meadows

31 Maple Avenue

P.O. Box 336

Plainsboro, New Jersey 08536

Plainsboro Public Works

Scotts Corner Road

Plainsboro, New Jersey 08536

Telephone: (609) 799-0099

Comcast Cable Communications, Inc.

90 Lake Drive

Hightstown, New Jersey 08520

Telephone: (609) 443-1970

Mr. Robert L. Griggs, CPWM

Supervisor, Sewer Operations Division

Township of South Brunswick

P.O. Box 190

Monmouth Junction, New Jersey 08852

17.  Access

Since Schalk’s Crossing Road is under the jurisdiction of Middlesex County, the NJDOT Access Code is not applicable.  There are currently several driveways in the project area.  There is a path that runs along the east side of the existing structure, where a former at-grade crossing was originally located.  

18.  Mobility

Sidewalks exist at the southeast near the Scudders Mill Road intersection and at the northeast near Serina Drive.  However, there are no existing sidewalks or handicap ramps in the close proximity of the bridge.

19.  Concurrent Projects

No projects are currently active in the project area.  Plainsboro Township indicated that there are conceptual improvements being proposed at the Scudders Mill Road / College Road East intersection.

20.  Landscaping

The existing landscaping within the project limits includes the grass berm areas and bridge embankments, which are overgrown with vegetation. 

21.
 Jurisdiction

The roadway and bridge surface are under the jurisdiction of Middlesex County.  The Schalk's Crossing Bridge is on the NJDOT's List of Orphan Bridges and is maintained by the NJDOT. 

22.  Preliminary Subsurface Information

In order to evaluate subsurface conditions at the location of Schalk's Crossing Road over Amtrak - Northeast Corridor, the following scope of work was undertaken:

· Performed a field reconnaissance of the site.

· Collected existing geological and geotechnical data.

· Evaluated existing subsurface conditions.

Geology

According to Rutgers University’s Engineering Soil Survey of New Jersey, soils within the area of the bridge consist of recent alluvium composed of stream deposits.  The soils range from clay and silt to sand and gravel.  The depth to bedrock varies considerably. 

Existing Subsurface Information

Subsurface information regarding the site is shown on Sheet 6 of the bridge plans.  Two borings were taken on the north side and two borings were taken on the south side.  The information shown on the plans consists of the soil description and the elevations.  Standard Penetration Test (SPT) N-values are not indicated on the plans.  The existing ground surface elevation ranged from approximately El. 66 feet to El. 69 feet.  Shale bedrock, described as soft, was encountered in each boring at elevations ranging from approximately El. 42.0 to El. 47.1 feet.  The soils above the bedrock predominantly consist of intermixed sand, gravel, clay, and silt.  The borings were terminated approximately 1 ½ to 3 ½ feet below the top of the shale.  

The NJDOT Geotechnical Unit does not have records or logs of any borings in the area of the bridge. 

Existing Foundations

The elevations of the bottom of the existing pier footings are at El. 58 at three of the footings and El. 56 at the remaining footing.  Twenty-inch concrete piles and 10-inch by 10-inch 57# Steel H piles are written on Sheet 6 of the plans; however, the wording “ 20” Conc. Piles” is crossed out.  Pile details for octagonal 16-inch and 20-inch concrete piles and a pile plan indicating 16-inch reinforced concrete piles are shown on the plan sheet of the abutment details; however, this is marked out as well.  The plans do not definitively state the foundation type, but it is possible that steel H-piles may have been substituted for originally proposed concrete piles at the pier footings. At the abutments, the piles shown on the drawing appear to have been eliminated and the abutment footing dimensions were increased to function as a spread footing.  

The foundation plan on Sheet 6 appears to indicate both concrete piles and steel H-piles.  Based upon the subsurface conditions, steel H-piles are the more suitable option.  Pile tip elevations are not indicated on the available plans; although the piles would obviously need to be driven into the bedrock resulting in minimum pile lengths of about 11 to 16 feet.  The only reference to pile capacity is the wording “load 43 tons” and “load 40 tons” on Sheet 6 of the bridge plans.  

B.
Existing Bridge Inventory and Deficiencies

Schalk's Crossing Road (C.R. 683) over Amtrak - Northeast Corridor and Devil's Brook; Structure No. 1249-161

The existing bridge, Schalk's Crossing Road Bridge over Amtrak - Northeast Corridor and Devil's Brook, was constructed in 1948.  The bridge carries northbound and southbound Schalk's Crossing Road traffic (one lane in each direction) over the Northeast Corridor.  This structure is on the NJDOT's List of Orphan Bridges, but is maintained by NJDOT.  Roadway maintenance is under the jurisdiction of Middlesex County. 

The bridge is a five-span, continuous structure with an overall length of 380 feet and an out to out width of 28.3 feet.  The bridge has a roadway width of 25.0 feet curb to curb, with the through girders set back 2.5 feet from the curb lines.  There is a 0.8’ wide safetywalk adjacent to each side of the traveled way.  The deck is a reinforced concrete slab.  The span lengths measured from south to north between centerline of bearings at abutments and centerline of piers (along the centerline of Schalk's Crossing Road) are 70’-9 5/8”, 66’-7 1/8”, 102’-4”, 66’-7 1/8”, and 70’-9 5/8”.  The bridge is constructed at a skew angle of 52 degrees, with the piers set parallel to the railroad tracks. The minimum vertical underclearance is 23'-1" between the bottom of the west girder and the southern rail of Track #3 (from the south).  The minimum lateral clearance is 9.1 feet from the centerline of Track #1 (from the south) to the face of Pier 2 (from the south).  The through girders act as the traffic barrier along the length of the bridge.  The structure carries a telephone cable conduit along the top of the west through girder.

The superstructure is composed of a riveted plate through girder and rolled floorbeam system.  The substructure consists of reinforced concrete abutments and piers.  Piers 1 and 4, from the south, consist of two single columns, one column supporting each through girder.  Piers 2 and 3, from the south, are adjacent to the railroad tracks and each consists of two single columns and a crashwall.  The bridge foundations were originally designed to be supported by 16-inch and 20-inch precast reinforced concrete piles.  However, based on as-built plans, these piles were deleted at several locations and were changed to steel H-piles at other locations.  

Based on the Eighth Cycle Bridge Re-evaluation Survey Report, dated November 2000, the overall condition of this structure was reported to be poor due to the heavy spalling, scaling, and delamination of the substructure at the south abutment, north abutment, and Pier 2.  However, PB performed a field review of the structure condition and noted that repairs have been carried out since that inspection to improve the condition of both abutments.  

The following is a summary of the specific structural conditions:  

· The deck was reported to be in fair condition in the inspection report.  However, based on recent observations, PB noted that the condition has deteriorated to poor due to the numerous large spalls, some with exposed reinforcement, delamination, and many deteriorated asphalt patches throughout the top of concrete deck.  The majority of the cracks, leakage stains, efflorescence, and spalls on the underside of deck are located adjacent to the deteriorated deck joints.  See Photos 9 through 14 in Appendix C. 

· The superstructure is in fair condition due to the severe rusting, delamination, and localized areas of section loss of the through girders, floorbeams, and bearings.  See Photos 14 through 17 in Appendix C.

· The substructure was reported to be in poor condition due to the condition of the abutments and a large area of delaminated concrete at the west end of the Pier 2 crashwall/culvert headwall.  In addition, severe erosion was observed at both abutment embankments. However, repairs have recently been carried out to improve the condition of both abutments, which consist of refacing the concrete abutment breastwalls and stabilizing the embankments with riprap.  See Photos 18 through 20 in Appendix C.

This structure is classified as functionally obsolete due to its substandard deck geometry and vertical underclearance.  The bridge roadway width is 25'-0" curb-to-curb.  The existing vertical underclearance is 23'-1".
C. Summary of Existing Deficiencies

Roadway

· Schalk's Crossing Road’s approaches to the bridge contain substandard lane widths (11’ versus 12’ requirement) and substandard shoulder widths (1’-6” versus 8’ requirement).  

· Schalk's Crossing Road’s approaches to the bridge contain substandard superelevation.  The existing curve to the south of the bridge (R=2800’) has a normal crown section, which is below the required 3.2% superelevation rate. The existing curve to the north of the bridge (R=2300’) has a normal crown section, which does not satisfy the required 3.6% superelevation rate. 

· Schalk's Crossing Road’s vertical crest curve of the bridge over the railroad contains substandard vertical stopping sight distance of 276 feet versus the required 360 feet.  Schalk's Crossing Road’s vertical sag curve, south of the bridge, contains substandard vertical stopping sight distance of 157 feet versus the required 360 feet. Schalk's Crossing Road’s vertical sag curve, north of the bridge, contains substandard vertical stopping sight distance of 195 feet versus the required 360 feet.  Additionally, there is no roadway lighting in the vicinity of the bridge. 

Bridge

· Schalk's Crossing Road Bridge is functionally obsolete due to its substandard deck geometry and vertical underclearance.  The existing bridge roadway width of 25’-0” (curb to curb) is below the 30’-0” requirement.

· Schalk's Crossing Road Bridge is structurally deficient due to the poor condition of the substructure and the low inventory rating of the interior floorbeam.  

· The controlling inventory live load rating for the bridge is 34 tons for an HS20 truck, which is less than the design vehicle weight of 36 tons.  The interior floorbeam is the controlling member for the load ratings.

Neither the roadway approaches nor the bridge provide accommodations for pedestrians or bicycles.

D. Existing Traffic and Accident Data

1.
Traffic Data

Parsons Brinckerhoff’s Traffic Engineering Department collected the traffic data needed in order to assess the existing conditions, determine future 2006 volumes (planned construction year) and determine future 2026 build volumes. 

The data collection consisted of manual intersection turning movement counts (TMC) for the following intersections:

· Scudders Mill Road (County Route 614) & Schalk’s Crossing Road (County Route 683)

· Scudders Mill Road (County Route 614) & College Road East

· College Road East & Research Way.

· Schalk’s Crossing Road (County Route 683) & Research Way.

Weekday intersection counts were conducted from 7 a.m. to 9 a.m. and 4 p.m. to 6 p.m. on Tuesday, October 1, 2002.  The manual intersection turning movement counts were classified by auto, trucks, and buses.  

Automatic Traffic Recorders (ATR) were installed and collected vehicle counts for the following roadway locations:

· Sites 1 & 2: Schalk’s Crossing Road (C.R. 683), North of Bridge over Amtrak

· Site 3: Jughandle, Northwest corner of Scudders Mill Road (C.R. 614) & Schalk’s Crossing Road (C.R. 683)

· Site 4: Research Way, West of Schalk’s Crossing Road (C.R. 683)

· Site 5: Schalk’s Crossing Road (C.R. 683), North of Scudders Mill Road (C.R. 614) 

· Sites 6 & 7: College Road East, South of Research Way Intersection

The locations of the ATR's & TMC’s are shown in Appendix H.  The ATR's were installed on September 30, 2002 and removed on October 4, 2002.  An ATR vehicle classification was performed at Schalk’s Crossing Road (County Route 683), north of the bridge over Amtrak.  The remaining ATR locations consisted of vehicle volume counts.  A summary of the collected data and backup information has been previously transmitted to NJDOT.  The average ADT for the collected days was 10,600 vehicles.
2.
Accident Data

A crash analysis and accident reports were obtained from NJDOT covering the period between January 1, 1999 and December 31, 2002 for the area within the project limits as well as the intersections located along the detour route.  The crash analysis summaries can be found in Appendix H.
Accident Reports were obtained from the Plainsboro Township Police Department covering the period between 1999 and September 2002.  Two accidents occurred within the project limits during this period.  Both accidents were attributable to driver error.  No fatalities were associated with the accidents.  Copies are included in Appendix H.

E. Social, Economic and Environmental Considerations

1.
Public Involvement

· A letter from the Township of Plainsboro dated January 19, 2001 to NJDOT indicated the Township’s concerns regarding the Schalk’s Crossing Road Bridge.  A copy of the letter can be found in Appendix G.

· A letter from NJDOT’s Capital Programming & Funds Management group dated March 1, 2001 to Plainsboro Township indicated the project needed to be scheduled in conjunction with the appropriate metropolitan planning organization, namely the North Jersey Transportation Planning Authority. A copy of the letter can be found in Appendix G.

·  A Local Officials Meeting was held on July 18, 2002.  Officials expressed their eagerness to move the project forward and address their community’s concerns.  See Appendix G for a copy of the meeting minutes.  

· Elected officials at the Municipal level of government have expressed an interest in improving Schalk's Crossing Road primarily to provide for bicycle and pedestrian accommodation along the corridor linking residential and retail destinations.  There is strong political interest in advancing this project.

· A second Local Officials Meeting was held on October 31, 2002 and provided conceptual alternatives for review and discussion. See Appendix G for a copy of the meeting minutes.

· A Plainsboro Township Council Meeting was held on January 22, 2003. NJDOT presented the status of the project within NJDOT and PB presented the rehabilitation and replacement alternatives developed for Schalk's Crossing Road Bridge. The general consensus of the Plainsboro Township Council was to advance the rehabilitation alternative. See Appendix G for a copy of the meeting minutes. A copy of the letter of support for the rehabilitation alternative from the Township of Plainsboro dated February 12, 2003 is included in Appendix G.
· A copy of the letter of support for the rehabilitation alternative from the County of Middlesex dated February 24, 2003 is included in Appendix G.
· The project team presented the Bridge Rehabilitation – West Side alternative to the Township Officials’ on July 2, 2003 (minutes included in Appendix G).
· Representatives from the NJDOT Division of Project Planning and Development met with Township Officials on May 7, 2004 to discuss the Township’s concerns regarding the project (minutes included in Appendix G)..

2.
Preliminary Environmental Constraints

Reference: Information contained in this section was taken from, Environmental Screening and Constraints for Replacement/Rehabilitation of Structure No. 1249-161, Schalk's Crossing Bridge over Amtrak and Devil's Brook, Plainsboro Township, Middlesex County, prepared by the NJDOT-BES and dated June 20, 2002.  See Appendix E for a copy of the Environmental Screening Report.  The ecological screening is based on literature research only.

a. Cultural Resources

An investigation to identify known and potential cultural resources within the project limits was conducted by the NJDOT-BES.

The investigation revealed the following:

· The Northeast Corridor Rail Line is potentially eligible for listing in the National Register for Historic Places as a linear historic district.  If found to be eligible, the bridge (Structure No. 1249-161) must be assessed to determine if it is a contributing element of the district.

· The bridge, house adjacent to the bridge, and potential archaeology sites may be within the project's Area of Potential Effect (APE) and will require a Cultural Resource Survey.

· There may be prehistoric or historic archeological sites in the project area.

· The study area is in a relatively undeveloped suburban area.  There are several residential and commercial properties within the project area.  There is a baseball field on the Princeton Alliance Church property, which does not constitute a 4(f) property.

b. Ecological Resources

Soil Survey
The Soil Survey of Middlesex County was consulted to identify the three primary types of soil within the project limits.  They are as follows:

· Fallsington loam (Fb)

· Humaquepts, frequently flooded (Hu)

· Nixon variant loam, 0 to 2 percent slopes (NfA)

According to the New Jersey State Soil Conservation Committee Soil Erosion and Sediment Control Manual (1999), the project limits are most likely located within an acid producing soil deposit and exposure to acid soils during construction should be limited.

Wetlands

A review of the NJDEP Freshwater Wetlands Map for the project site indicates that the following wetlands are present within the project area:

· POWHx - Palustrine Open Water, Permanent

· PFOIC - Palustrine Forested Broad Leaved Deciduous, Seasonal

· PFOIB - Palustrine Forested Broad Leaved Deciduous, Saturated

· POWH - Palustrine Open Water, Permanent

PB performed a preliminary location of existing wetlands in December of 2002.  The existing wetlands limits are not delineated but were used for comparison of potential wetlands impact for various conceptual alternatives.

Floodplain

According to the Flood Hazard Boundary Map (Map No. H-04) for Plainsboro Township, the project limits lie within Zone A, a 100-year floodplain area.  According to the 1984 Plainsboro Township Flood Insurance Study conducted by the Federal Emergency Management Agency, new construction is subject to the requirements of a Plainsboro Township ordinance restricting construction in designated flood plain areas in accordance with FEMA initial land use regulation requirements.

Water Quality

Devil's Brook is classified as a FW2-NT (fresh water, non-trout) stream and is part of the Drainage Review Area of the Delaware and Raritan Canal Commission.

Threatened Species

Rare, threatened, or endangered species and their habitats are not likely to occur within the project limits.  However, coordination with the NJDEP National Heritage Database is recommended.

c. Hazardous Waste

The hazardous waste screening consisted of an extensive search of hazardous materials.  Site databases indicated that the project has a potential for involvement with hazardous waste/ contamination due to the presence of the existing rail line.  The Hazardous Waste Screening, dated May 28, 2002, can be found in Appendix E.  Because of past rail uses and the questionable source of fill used during their construction, soils surrounding rail lines may have contamination concerns.  Depending on the construction proposed, further investigations and possibly sampling may be required.

III.
CONCEPTUAL SOLUTIONS

A.
Considerations for Alternative Development

Several alternatives were developed as part of the Alternatives Analysis. In assessing the alternatives, consideration was given to various factors including the following:

· Increasing the vertical underclearance over the Northeast Corridor to 24'-6", in accordance with Amtrak requirements; 

· Providing a minimum of 18’ lateral clearance from the centerline of the railroad to the face of the pier (for piers with crashwalls) or 25’ lateral clearance (for piers without crashwalls), as per Amtrak.  The NJDOT Bridges and Structures Design Manual (2002) requires a 50’ lateral clearance for piers without crashwalls; 

· Providing minimum vertical stopping sight distance on the bridge and bridge approaches for a design speed of 45 MPH;

· Providing minimum roadway superelevation on horizontal curves;

· Providing the required roadway lane and shoulder widths of 12 feet and 8 feet, respectively;

· Improving the deck geometry to provide bridge lane and shoulder widths of 12 feet and 3 feet, respectively;

· Providing pedestrian and bicycle accommodation to link the 400-home residential community north of the bridge to the commercial area south of the bridge;

· Improving the physical condition of the bridge;

· Minimizing impacts to adjacent properties; and

· Minimizing wetlands impact and investigating mitigation concepts.

Offset alignment alternatives for Schalk's Crossing Road and Bridge were considered in order to maintain traffic on the existing bridge during construction of the replacement bridge.  Although these alternatives would have eliminated a detour, the alternatives were not advanced due to the significant additional wetland impacts located adjacent to the structure. Additionally, a viable detour route has been identified and approved by the Plainsboro Township Officials.  The detour will permit closure of the roadway in the vicinity of the bridge during construction.

B.
Alternatives

1.
No Build Alternative

In the No Build Alternative, minor repairs would be performed as needed and would include roadway maintenance, bridge deck patching, and repairs to the substructure. The existing substandard design elements would remain, however this alternative would not require reconstruction of the Schalk's Crossing Road roadway, fee parcel acquisitions or slope easements and has no wetlands impacts. The cost of the No Build Alternative is estimated to be $300,000.  

The remaining life expectancy of the existing superstructure is approximately 40 years. The deck is in poor condition and a deck replacement will be required in the near future. Maintenance would be required at frequent intervals until the point when a major rehabilitation is performed or the structure is replaced.

The No Build Alternative does not address the Township’s desire to provide bicycle and pedestrian accommodations across the bridge. This alternative was eliminated since minor repairs would have a limited benefit without addressing the Township’s concerns.

2.
Bridge Rehabilitation Alternative

The Bridge Rehabilitation Alternative consists of the following core elements: a bridge deck replacement, repainting of the superstructure, substructure repairs, and reprofiling of the catenary system. Variations of this alternative were developed to incorporate bicycle/pedestrian accommodations and roadway improvements:
2.A  Bridge Rehabilitation – East & West Side (with Roadway Approach Work)
The alternative provided:

· Mill and resurface roadway approaches (station 3+00 to station 31+50)

· Provide required superelevation on horizontal curves

· 8’ wide shoulders on the approach roadways

· 8’ wide shared bicycle/pedestrian sidewalk adjacent to the northbound roadway

· 6’ wide bicycle sidewalk adjacent to the southbound roadway

· Eliminated the existing substandard vertical sag curve located on each approach

· Wetland Impacts: 0.39 acres, reduced to under 0.25 acres with retaining wall

· Estimated Construction Cost: $7.5 million

2.B  Bridge Rehabilitation – East & West Side (without Roadway Approach Work)
The alternative provided:

· Mill and resurface roadway approaches (station 7+00 to station 24+50)

· 8’ wide shared bicycle/pedestrian sidewalk adjacent to the northbound roadway

· 6’ wide bicycle sidewalk adjacent to the southbound roadway

· Wetland Impact: 0.17 acres

· Estimated Construction Cost: $6.5 million

2.C  Bridge Rehabilitation – East Side
The alternative provided:

· Mill and resurface roadway approaches (station 7+00 to station 24+50)

· 8’ wide shared bicycle/pedestrian sidewalk adjacent to the northbound roadway

· Wetland Impact: 0.11 acres

· Estimated Construction Cost: $5.4 million

2.D  Bridge Rehabilitation – West Side
The alternative provided:

· Mill and resurface roadway approaches (station 7+00 to station 24+50)

· 8’ wide shared bicycle/pedestrian sidewalk adjacent to the southbound roadway

· Wetland Impact: 0.06 acres

· Estimated Construction Cost: $5.1 million

Since the existing substructure and superstructure would remain, the bridge deck would be replaced with a half-depth lightweight concrete-filled steel grid deck system. This lightweight deck system was used in order not to increase the total load (dead plus live) imposed on the existing pier columns and abutments. The deck geometry would still be substandard, since the superstructure would not be replaced. After deck removal, the superstructure will be sandblasted and shear studs would be welded to the top flange of the floorbeams to achieve composite action between the superstructure and the new deck.  Supplemental plates may need to be installed, as required at locations of severe superstructure section loss. Then the structural steel will be primed and painted.  Sidewalk(s) would be cantilevered on the outside of the appropriate through girder to provide bicycle and pedestrian accessibility.

The substandard vertical crest curve at the bridge would remain since the structure would not be replaced. Additionally, the minimum vertical underclearance of 23'-1" would not be increased. 

A detour route, utilizing Scudders Mill Road, College Road East, and Research Way, would be used to maintain traffic during the rehabilitation work. Construction duration is estimated to be approximately 12 to 18 months. This alternative would require slope and grading easements. 
3.
Superstructure Replacement Alternative

In the Superstructure Replacement Alternative, the substructure would remain with minor repairs to the erosion in front of the abutments and reconstruction of the west end of the Pier 2 crashwall/culvert headwall. The superstructure would be replaced with a steel multi-girder system and a lightweight deck. The vertical underclearance would be increased to 24'-6", as per current Amtrak clearance requirements.  The proposed deck geometry consists of a 12’ wide lane and 4’ wide shoulder in each direction with a 6’ wide sidewalk on the east side. 

In order to use the existing substructure and accommodate a wider superstructure, the dead load of the proposed structure would need to be decreased as much as possible. Steel box girder pier caps and a lightweight concrete deck would be required so as not to overload the existing substructure. Steel box girder pier caps are considered non-redundant and are Fracture Critical Members, which are undesirable and their use would require approval by the Manager of the NJDOT Bureau of Structural Engineering. 

Steel box girder pier caps are considered Fracture Critical Members and their use is not recommended unless there are no other options. Also, as-built construction plans are not entirely legible. Therefore, during the final design phase, test pits to determine the footing types and soil borings would be required to determine if the existing substructure would be adequate to support the pier caps and new widened superstructure.

The proposed roadway would consist of a 12’ wide lane and 8’ wide shoulder in each direction. A sidewalk, with a minimum width of 5 feet, would be constructed on the east side of the roadway for pedestrian accommodations.  Bicyclists would utilize the 8’ wide shoulders.
All the controlling substandard design elements would be eliminated with this alternative.  However, Amtrak’s lateral clearance requirement from the railroad tracks to the face of the piers would not be met. No fee parcel acquisition is needed, but slope and grading easements would be required. Wetland impacts are estimated at 0.5 acres; retaining walls would be required to decrease the wetland impacts to below the 0.25 acre limit of a General Wetlands Permit.

During construction, traffic would be detoured around the project area. The duration of construction is estimated at approximately 18 to 24 months. The total cost of the Superstructure Replacement Alternative is estimated to be $10,000,000.

The Superstructure Replacement Alternative was eliminated since it did not provide significant benefits relative to the costs associated with the Bridge Replacement Alternative.

4.
Bridge Replacement Alternative

The Bridge Replacement Alternative would eliminate all controlling substandard design elements associated with the project as well as provide accommodations for pedestrians and bicyclists. For this alternative, the existing bridge would be demolished. The proposed structure consists of a three-span continuous steel multi-girder superstructure. The center span would be approximately 147 feet long with end spans of approximately 125 feet.

The new piers would be constructed and set farther back from the tracks (25 feet clearance from the centerline of tracks to the face of the pier) so as to eliminate the need for crashwalls. New semi-stub abutments would also be constructed to accommodate the new profile and deck geometry. The proposed substructure would be designed to meet current seismic requirements.

The proposed bridge cartway would consist of a 12’ wide lane and 4’ wide shoulder in each direction. A 6’ wide sidewalk would be provided on the east side for pedestrian use. Guide rail would be provided along the roadway embankment at all four corners of the bridge. The roadway profile would be revised to eliminate the three substandard vertical curves and would increase the vertical underclearance over Amtrak to 24'-6".

During construction, traffic will be detoured around the project area. The duration of the detour is approximately 2 years. Slope and grading easements would be required. In addition, the driveway of the residence northeast of the bridge would be relocated slightly north since the proposed profile at the existing driveway location is approximately 8 feet higher. Impact to wetlands is approximately 0.60 acres and would require substantial retaining walls to reduce the impact to under the 0.25 acre General Wetland Permit limit.

The total cost of the Replacement Alternative is estimated to be $11,700,000. This alternative would require substantial earthwork in order for the substandard vertical curves to be eliminated and the vertical underclearance to be increased to meet Amtrak requirements. This alternative was not chosen because of the high cost and the lengthy duration of the detour.

IV.
RECOMMENDED ALTERNATIVE

The project alternatives included a no-build alternative and six alternatives ranging from simple bridge rehabilitation to entire bridge replacement. The major factors considered in the alternatives analysis were bicycle and pedestrian accommodations, environmental and community impacts, and construction costs and durations. Based upon review and comparison of the developed alternatives, the recommended alternative is Alternative 2.C, the Bridge Rehabilitation – East Side. 
This alternative was chosen as the Recommended Alternative since it:

· is consistent with the Township’s Master Plan for bicycle and pedestrian accommodations

· is a cost-effective solution to address the Township’s bicycle and pedestrian needs
· will advance the project to Preliminary Design with the opportunity to include West sidewalk in the project if justified (refer to Memorandum of Record in Appendix G, dated May 26, 2004)

· addresses the Township’s concern regarding the poor condition of the existing bridge deck.
The Rehabilitation Alternative consists of replacing the existing bridge deck, strengthening the structural steel as required, providing composite action between the deck and superstructure through the use of shear studs, repainting the bridge superstructure, repairing the substructure, and adding sidewalks on the east side of the bridge structure and east side of the bridge approaches. See Appendix A for the plan, profile, and typical sections.

A. 
Proposed Roadway

Roadway improvements would include milling and resurfacing the existing 25-foot wide roadway section within the project limits, construction of an east-side sidewalk along with guide rail and chain link fence and an access road.

Since a viable detour route exists, an on-alignment alternative was used to reduce impacts to the wetlands at all four corners of the bridge and the existing alignment of Schalk's Crossing Road will be maintained.  The slopes of the proposed embankments are 1.5:1 to minimize wetland impacts.  

An 8’ wide shared-use sidewalk for bicyclists and pedestrians would be constructed on the roadway embankments of the east side.  Beyond the embankments, a 5’ wide pedestrian-only sidewalk would be constructed to connect to the existing sidewalks at the southeast and northeast ends of the project limits.

Guide rail is proposed between the existing roadway and sidewalk along the entire bridge embankment. The guide rail will be upgraded to current design standards and include new end treatments.  An additional rail element will be added to the guide rail facing the sidewalk to prevent snag points for pedestrians. 
A 6’ high chain link fence is proposed on the outside of the sidewalk along all areas of the bridge embankment to protect bicyclist and pedestrians from accidentally falling down the embankment.

B. 
Proposed Bridge

The proposed bridge improvements would include repainting the superstructure, replacing the deck, installing sidewalks on both sides, repairing the substructure and reprofiling the railroad catenaries under the superstructure.

Prior to any bridge rehabilitation, the railroad catenary system would be modified. New portal structures and foundations would be constructed on each side of the bridge with new catenary assemblies installed on the structures. The catenary system would be reinstated on these new structures and the existing catenary supports, which are attached to the outer fascias of the through girders, would be removed. 

Following removal of the existing bridge deck, the superstructure, including the through girders, exposed surfaces of the rolled floorbeams, and bearings, would be sandblasted, as required. An assessment of the existing superstructure should be made and any deteriorated structural steel members should be strengthened as required.  Shear studs would be installed on the top flange of the floorbeams to achieve composite action with the deck.  Next, the superstructure would be primed and painted. 

Since sidewalk will be installed on the east side of the bridge, the total dead load of the superstructure will increase if the existing conventional deck slab is replaced in-kind. Superstructure load ratings were calculated, and it was determined that the existing superstructure is adequate to support the additional sidewalk loads. However, due to the poor quality of the as-built bridge construction plans and lack of soil boring information, a detailed assessment of the existing substructure could not be made. Therefore, alternatives which would decrease the total dead load imposed on the substructure were investigated. A viable option for the deck replacement would be to replace the existing conventional 11-inch concrete deck slab with a half-depth, lightweight concrete-filled steel grid deck system. Due to the location of the existing through girders, the substandard 25’ curb-to-curb bridge width would be maintained.  A safety-shaped barrier curb or safetywalk would be constructed on each side of the traveled lanes.  During Preliminary Design, other heavier options could be considered for the deck and parapet if a detailed evaluation is performed to confirm that the existing substructure and foundations would not be overloaded.

An 8’ wide bicycle and pedestrian shared-use sidewalk would be cantilevered on the outside of the east through girder. The sidewalk consists of concrete-filled steel grid flooring supported by structural steel members. Bicycle-safe steel railing would be installed on the top flange of the through girders, in compliance with AASHTO specifications. Aluminum protective barrier topped with a chain-linked fence would be provided on the outside edge of the sidewalks, in accordance with Amtrak guidelines.  During Preliminary Design, other protective barrier options could be considered in order to mitigate adverse visual impacts, if the bridge is determined to be a contributing element to the potentially eligible historic district.

According to the Eighth Cycle Bridge Re-Evaluation Survey Report and confirmed by Parsons Brinckheroff's field visit, concrete at the west end of the Pier 2 (from the south) crashwall/culvert headwall is delaminated. The delaminated area of Pier 2 would be reconstructed during bridge improvements. In addition, riprap would be installed in front of the north and south abutments to rectify the severe erosion in front of the abutment embankments.

Since the proposed bridge rehabilitation is to occur while maintaining rail traffic, consideration needs to be given to implementing design details and construction techniques that are conducive to working in close proximity to rail traffic and that would accelerate the construction schedule.

Since the bridge deck will be replaced, a seismic analysis may be required during the Preliminary design phase.

C. 
Construction Cost

The total construction cost for the bridge rehabilitation and roadway improvements is estimated at $5,400,000. The construction cost includes demolition of the existing deck, bridge rehabilitation, railroad catenary reprofiling and roadway improvements. An allowance for construction work while maintaining railroad traffic has been provided. See Appendix B for the construction cost estimate.

Note that if the project’s scope is expanded to include construction of the sidewalk along the west side, the total construction cost will increase to $6,500,000 as identified in subsection 2.B of the Conceptual Solutions.

D. 
Design Exceptions

Since the existing bridge superstructure and substructure will remain, some existing controlling substandard design elements that are not proposed to be eliminated will require design exceptions. The substandard vertical stopping sight distance for the existing crest curve over the railroad will remain.  A review of the accident history cited two same direction rear end accidents, a type associated with substandard vertical stopping sight distance, in the vicinity of the bridge. The causes of the accidents were unrelated to substandard vertical stopping sight distance; therefore no accident indicators identify the controlling substandard design element (CSDE) as being a problem. 

A design exception would be required for the substandard vertical underclearance since the existing minimum vertical underclearance of 23'-1" is less than the required 24'-6" underclearance required by Amtrak.
A design exception would be required for the bridge deck width. The center-to-center width of the through girders is 30 feet, with a maximum lateral clearance between ends of girder flanges of 28'-4". Since the superstructure will not be replaced, the AASHTO requirement of a 30’ bridge width (12’ wide lane and 3’ wide shoulder in each direction) cannot be provided. With the installation of safety-shaped barrier curbs or safetywalks on each side of the traveled lanes, the substandard 25-foot curb-to-curb deck width would remain.  A review of the accident history cited one accident involving a fixed object, a type associated with insufficient shoulders, on the bridge. The cause of the accident was unrelated to having insufficient shoulder width; therefore no accident indicators identify the substandard design element as being a problem.
No design exceptions are anticipated to be required for the approach roadway since no roadway work is proposed.  Therefore no design exceptions will be needed for substandard shoulder width, superelevation or vertical stopping sight distance.

E. 
Bicycle and Pedestrian Compatibility

Currently within the limits of this project, Schalk's Crossing Road has no provisions for bicycle and pedestrian accommodations. The approach roadway has a 25’ width, consisting of an 11’ wide lane and minimum shoulder in each direction, and no sidewalks. The bridge roadway is consistent with the approach roadway. There is a 0.8’ wide safetywalk adjacent to each side of the bridge roadway, which is not wide enough to provide pedestrians with a safe walkway across the bridge.

There are existing portions of sidewalks on the east side of Schalk’s Crossing Road at the ends of the project limit. At the northeast, a sidewalk exists at the Plainsboro Acres residences at Serina Drive. At the southeast, sidewalk was constructed during the 2001 intersection improvements at Scudders Mill Road. The Township of Plainsboro has expressed an interest in the need to connect these two existing sidewalks to provide accessibility for the 400 home residential community north of the bridge to travel to the commercial properties south of the bridge near Scudders Mill Road. 

The proposed rehabilitation alternative would provide accommodations for bicyclists  and pedestrians along the east side of the Schalk’s Crossing Road.  Due to the limited width of the bridge between the existing through girders, a sidewalk is proposed to be cantilevered on the outside of the eastern through girder. An 8’ wide sidewalk on the east through girder would accommodate two-way bicycle and pedestrian traffic. 
On the northbound route, a 5 foot wide sidewalk would be constructed at the existing 5’ wide sidewalk at the Scudders Mill Road intersection and continue north. At the bottom of the bridge approach embankment, the sidewalk widens to 8 feet and the northbound cyclists are diverted from the roadway to the 8 foot wide shared-use sidewalk to traverse the bridge. At the bottom of the bridge approach embankment on the north side of the bridge, the cyclists are diverted back onto the roadway and the sidewalk tapers down to 5 feet wide, ultimately connecting with the existing sidewalk at Serina Drive. 

On the southbound route, cyclists would ride in the southbound roadway and cross the roadway at the bottom of the bridge approach embankment. At the bottom of the bridge approach embankment, the cyclists would be diverted onto the 8 foot wide shared-use sidewalk to traverse the bridge and down the embankment.  At the bottom of the bridge approach embankment on the south side of the bridge, the cyclists would cross the roadway and return to traveling in the southbound roadway.

During the January 7, 2003 meeting (see Appendix F - Meeting Minutes) and December 17, 2002 correspondence with NJDOT - Bicycle/Pedestrian unit (see Appendix G – Correspondence), Bicycle/Pedestrian unit recommended widening the sidewalks by an additional 2 feet to 10-foot on the northbound side.  The recommendation was based on the AASHTO Bike Guide, which states that a 10-foot wide sidewalk is desirable for shared bicycle and pedestrian use.  However, it also states that under special circumstances, an 8-foot wide shared use path is adequate. Conformance with current codes should be investigated in the design phase of this project.
F. 
Right of Way

Right of way information was gathered from the tax maps and as-built construction plans for Schalk's Crossing Road. The existing right of way bandwidth along Schalk's Crossing Road within the project limits is 60.5 feet north of the bridge and widens to 88.0 feet past Serina Drive. The right of way bandwidth south of the bridge varies.

Since the recommended alternative follows the existing alignment, it does not require any fee parcel acquisitions. The bridge embankments are currently contained within the existing right of way of Schalk's Crossing Road. In general, the proposed toe of slope of the rehabilitated bridge embankments are within the existing right of way of Schalk's Crossing Road. There are locations at the northeast and southeast corners of the bridge, which require minimal slope easements due to the wider berm widths. At the southeast corner of the bridge, the parcel owned by the Township of Plainsboro (Block 6, Lot 22.02) will have the most impact due to the relocation of the access road for the Industrial Research Laboratory and the Plainsboro Preserve. Additionally, the driveway for the property north of the bridge (Block 6, Lot 35) will be reconstructed under a “Limit of Grading” easement.

G. 
Access

There is an existing access road for the Industrial Research Laboratory and Plainsboro Preserve, a Township-owned wildlife preserve, in Block 6, Lot 22.02 on the southeast corner of the bridge.  The road would be relocated east of its current location due to the proposed bridge embankment. In addition, the driveway at the residential property north of the bridge would be regraded (Block 6, Lot 35 at the northeast corner of the bridge). Since the roadway’s grade is being maintained, there will be no material difference in grade between the driveway and the roadway.

H. 
Environmental Issues and Permits

The existing wetlands area in the vicinity of the bridge is extensive (See Appendix A and Appendix E for wetlands delineation). In order to minimize impacts to the surrounding wetlands, the existing alignment of Schalk's Crossing Road is maintained. Wetlands impact would be less than the 0.25-acre limit of a General Wetlands Permit.

Environmental permits and other clearances from regulatory agencies needed for the proposed project include:
· NJDEP General Freshwater Wetlands Permit

· Stream Encroachment Permit

· Water Quality Certificate

· Plainsboro Township and the Delaware and Raritan Canal Commission may also require permits

I. 
Utilities

In accordance with AASHTO specifications, a bicycle-safe steel railing is required to be attached to the top flange of the eastern through girder. 

Due to the widening of the eastern roadway’s berm and the addition of new sidewalk, many of the poles supporting aerial utilities within the existing bridge approach embankments would need to be relocated. There are underground utilities in the project vicinity, including AT&T fiber optic lines and a 6-inch gas main. Future investigation and coordination with the utility companies will be needed prior to final design and construction. Utility companies in the vicinity of the bridge are listed in “Section II.A. 16. Utilities/Railroads” of this report.
There is an existing catenary system along the railroad corridor includes wires which pass under the existing bridge and are attached to the outer fascias of the through girders. The construction staging effort associated with the bridge rehabilitation would require the installation of new portal structures, located in front of each bridge fascia, to support new catenary assemblies for reprofiling the messenger wires and trolley wires for Amtrak. Upon completion of construction, the catenary system would be reinstated to the existing profile or better.
J. 
Drainage

Existing drainage patterns within the study area were analyzed using base mapping and were supplemented by a field investigation to verify drainage patterns.  Under the existing condition, 2’ wide stepped concrete channels are present at the four corners of the bridge to facilitate draining of stormwater runoff down the bridge embankments.  The concrete channels on the northeast and southeast corners will be reconstructed in conjunction with the proposed embankment widening and the roadway drainage will be connected via a pipe under the proposed sidewalk. 
Along the bridge approach roadway, the vertical curbing creates a gutter which directs runoff down the embankment and then drains off the roadway. Runoff then percolates into the surrounding soil and wetlands areas.  Since no roadway work is proposed, the existing drainage patterns in the vicinity of the existing driveways on the project will be maintained.  
Any proposed drainage system should investigate the impacts to the adjacent wetlands and Devil's Brook and reproduce the existing drainage pattern to the maximum extent practicable.  Stormwater runoff should not be concentrated and the infiltration of it should be a primary goal of the proposed drainage design.

K. 
Traffic Engineering and Highway Lighting

A crash analysis and accident reports were obtained from NJDOT covering the period between January 1, 1999 and December 31, 2002 for the intersections located along the detour route. There were fifteen accidents reported at the intersections during this period: eight accidents at Schalk’s Crossing Road & Scudders Mill Road, five accidents at Scudders Mill Road & College Road East and two accidents at College Road East & Research Way.  None of the accidents were as a result of any improvable physical characteristics of the intersections but could be attributed to weather conditions and/or careless driving.

As discussed, the bridge rehabilitation work will require closing Schalk's Crossing Road in the vicinity of the project and detouring traffic for the entire duration of construction.  

A convenient detour has been reviewed with the Plainsboro Township Officials and includes the following route:  Beginning at the signalized intersection of Schalk’s Crossing Road and Scudders Mill Road, proceed west along Scudders Mill Road to its signalized intersection with College Road East.  Make a right turn at the intersection and proceed north along College Road East to its intersection with Research Way.  Make a right turn at the intersection and proceed east along Research Way to its intersection with Schalk’s Crossing Road.  Make a left turn at the intersection and proceed north.  This detour route is approximately 0.7 miles longer than the direct route along Schalk’s Crossing Road.  See Appendix H for detour map.

Plainsboro Township Officials have stated that a new traffic signal is scheduled to be installed at the College Road East intersection with Research Way prior to this project’s anticipated beginning of construction in mid-2006.  A two-phase operation with a cycle length of 60 seconds was assumed for analysis purposes.  In addition, the existing traffic signal at the intersection of College Road East and Scudders Mill Road will be improved in the near future. 

The existing (base year) traffic volumes, collected by PB, were grown at an assumed growth rate of 2.0 percent per year to obtain the no-build construction year 2006 traffic volumes.  The construction year detour condition volumes were developed based on the no-build 2006 traffic volumes with the bridge traffic diverted along the detour route. 

Signalized and unsignalized intersection capacity analyses for the AM and PM peak hours were performed for the 2006 no-build and detour conditions using the Highway Capacity Manual, 2000 edition, methodology.  Field inventory of the intersection geometries and signal timings were collected for the intersections along the detour.  The levels of service (LOS) for the no-build versus detour conditions were compared to identify unacceptable degradation in LOS.  For the evaluation of a temporary detour, unacceptable degradation was considered to be degradation from an acceptable LOS (A through D) to an unacceptable LOS (E or F) or a significant deterioration in delay for an existing unacceptable LOS. The locations that fit into these criteria include the intersection of College Road East & Research Way for the PM peak, and Schalk’s Crossing Road & Scudders Mill Road and Scudders Mill Road & College Road East for the AM peak.  Based on the results of the 2006 detour analysis, timing modifications will be required to improve the LOS at these intersections.  The required timing modifications include changes to the duration of green times without any phasing changes. With the timing modifications, the detour can be implemented without significant traffic impacts during construction.  Capacity analysis indicates that the unsignalized intersection of Research Way & Schalk’s Crossing will operate at an acceptable LOS during the detour. As such a traffic signal will not be needed at Research Way & Schalk’s Crossing during the detour.  For the traffic volumes used for analysis and the analysis LOS results see the Highway Capacity Software (HCS) Results diagrams in Appendix H.  Definitions for LOS are also found in this Appendix.

It is also expected that the intersection of Scudders Mill Road & College Road East will undergo some geometric and phasing revisions by others prior to construction which will improve the LOS from what is shown in the analysis herein.

There is no existing lighting along Schalk's Crossing Road within the project limits. Since the sag curves along the approach roadways would not be improved with the rehabilitation alternative, lighting may be required to improve the vertical stopping sight distance. However, lighting should be investigated during the design phase of this project since bicycle and pedestrian accommodations would be provided. The Township has expressed an interest in providing recessed lights in the sidewalk railings on the bridge and light posts along the roadway, which will complement its future plans for the adjacent Plainsboro Village Center at the south end of the project limits.

L. 
Constructability and Staging

Due to the existing through girder-floorbeam configuration within the superstructure and the limited bridge deck width, Schalk's Crossing Road must be closed during rehabilitation of the bridge.  A viable detour route has been established and supported by the Township of Plainsboro. 

The staging of the construction would begin with installation of new portal structures, located in front of each bridge fascia, to support new catenary assemblies for reprofiling the messenger wires and trolley wires for Amtrak. Next, construction protection barrier would be installed to protect the rail line from any falling debris during construction. Demolition of the bridge deck would occur next, followed by the proposed bridge rehabilitation. The roadway improvements would likely be constructed concurrently with the bridge rehabilitation while maintaining access to all existing driveways. Upon completion of construction, the catenary system would be reinstated to the existing profile or better.

M. 
Community Involvement

Throughout the course of the Concept Development phase, the Department has taken a proactive approach to considering the context sensitive aspects of this project. Considerable effort has been put forth to forge a solid partnership with the Township of Plainsboro via local officials meetings. As a result of this outreach, impacts to surrounding properties and aesthetic treatment of the proposed improvements have been identified and incorporated into the Recommended Alternative.

The Mayor of Plainsboro Township stated that the Township would support the on-alignment bridge rehabilitation alternative at the Township Council Meeting held on January 22, 2003. The letter of support for the Rehabilitation Alternative from the Township of Plainsboro is included in Appendix G. Additionally, the letter of support for the Rehabilitation Alternative from the County of Middlesex is included in Appendix G.
In June, 2003, the NJDOT Capital Program Committee (CPC) directed the project team to further investigate a one-side rehabilitation alternative in an effort to meet the projects needs at minimum costs given the current and future budgetary constraints within the State.  The project team presented the Bridge Rehabilitation – West Side alternative to the Township Officials’ on July 2, 2003 (minutes included in Appendix G).

Township officials expressed dissatisfaction with providing bicycle accessibility only along one side of the roadway (see letter dated July 30, 2003 in Appendix G). The use of the shared path by bicyclists and pedestrians is expected to be high given the future development within the immediate area. The concern was related to southbound bicyclists ignoring the shared use path on the opposite side of the roadway in favor of continuing across the bridge in a live southbound traffic lane. There was also safety concerns over southbound bicyclists crossing over the roadway traffic; once to access the shared use path on the northbound side of the roadway and once to return to the southbound roadway.
Representatives from the NJDOT Division of Project Planning and Development met with Township Officials on May 7, 2004 to discuss the Township’s concerns regarding the project (see Appendix G for meeting minutes dated May 26, 2004).  The group agreed to advance the project with the Bridge Rehabilitation – East Side alternative, with the condition that a future study will be conducted by NJDOT’s Bicycle/Pedestrian unit to determine if the construction of the additional sidewalk along the western side of the roadway is warranted.  If so, a 6-foot wide bicycle-use only sidewalk would be cantilevered on the outside of the west through girder and a 6-foot wide bicycle-only sidewalk would be constructed on the west side along the roadway embankments.  
N. 
Miscellaneous Issues

In accordance with AASHTO specifications, a bicycle-safe steel railing is required to be attached to the top flange of the through girder. However, there is an existing telephone conduit, which is mounted on top of the west through girder. If the west side widening is included in the scope of work, this conduit would need to be relocated, possibly underneath the new cantilevered sidewalk.

Superstructure load ratings were calculated for the Bridge Rehabilitation – East & West Side alternative and it was determined that the existing superstructure is adequate to support the additional sidewalk loads.
V.
PIPELINE ASSESSMENT

Based on the preliminary review, the project appears to meet the criteria for a Categorical Exclusion Determination if FHWA funding is sought. The project can be classified as a roadway improvement and bridge rehabilitation project with minor right of way impacts and major utility relocations.  As such, if the project were to become included in the Department's Capital Program, it could be assigned to Pipeline 2. The Division of Project Planning and Development's opinion is that Pipeline 3 would not be appropriate because of required SHPO coordination concerning the potential historic railroad corridor. The letter of concurrence by Jack McQuillan is included in Appendix G.
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