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Project Purpose and Need

➢ Purpose: Relieve the bottleneck through the 

interchange by constructing a direct connection for I-

295 mainline

➢ Improvements will reduce congestion and traffic 

weaves, and enhance traffic operations and safety.

➢ Resilient pavement box that will support the high 

volume of heavy vehicles on a daily basis and reduce 

the pavement maintenance schedule



Pre-2013 Interchange Issues

➢ High Traffic volumes exceeding 

392,000 vehicles per day 

➢ High percentage of heavy vehicles

➢ High accident rates

➢ Through traffic weaving movements

➢ Aging and deteriorating pavement 



Proposed Improvements



Design Considerations

➢ MPT / Maintain # of traffic lanes 

➢ Tight work zones 

➢ Material placement and compaction

➢ Groundwater / Seepage

➢ Settlement / Soil conditions 

➢ Coordination between contracts



Contract BreakoutContract 1

Contract 2

Contract 3

Contract 4

Contract Breakout Criteria

• Less than $200 million

• Minimize overlap and 

potential for delays



Contract 1

Awarded PKF Mark-III Inc.

$159.9 Million

Start Construction

February 2013

Completed

November 2016



I-295 Corridor (Creek Rd to 

Essex Ave)
• Essex Ave Bridge

• I-295 SB and Wall 19

• Ramp E Bridge / Wall 15

• Walls 13/14 along I-295 NB and 

Ramp E

Route 42 Corridor (Leaf Ave to 

Browning Rd)
• Interim Ramp A

• Wall 16/17/Ramp A Pier 

Columns along Route 42/Fir 

Place

• Creek Rd Bridge

• Traffic signals on Creek Rd at 

Edgewood & Harding Avenues

• 60” pipe jacking under Route 42

Contract 1 - South and West of Browning Rd



I-76 Corridor

• Lower I-76 at Market Street

• Wall 11 at Ramp D

Work along I-76 completed using:

❑ Accelerated construction

❑ Weekend closures of Market St and 

Route 130 SB Ramps

I-295 Corridor

• Bell Rd Bridge

• Wall 8 along Little Timber Creek

❑ Sign structures (18)

❑ Noise Walls (2)

Contract 1 - North and East of Browning Rd



Contract 2 

Awarded to Conti Enterprises, Inc.

$152.6 Million

Start Construction

June 2014

Completed

November 2019



Contract 2 – I-76 to Route 168

• Ramp D over I-76 (Bridge No. 8)

• I-295 over Ramp D (Bridge No. 3)

• I-295 NB/SB Reconstruction from 

I-76 to Route 168

• Control Building for ITS, Pump 

Station and Tunnel Lighting

• Temporary Ramps AB & AC

• Retaining Walls (5)

• Sign Structures (11)

• Noise Barriers (4)



Contract 2 – Ramp D



Contract 3 

Awarded to South State, Inc.

$192.1 Million

Start Construction

March 2017

Anticipated Completion

December 2022



Contract 3

• I-295 NB/SB Bridges

❑ SB opens with 2 lanes

❑ Al Jo’s curve changes to just a 

ramp to Route 42 SB

• Complete Wall 19 along ballfields

• Retaining Walls (10)

• New Ramp A Bridge opens with 

one lane

❑ Interim Ramp A Removed

• BPMHC Relocations

• Temporary Browning Road Bridge

• Browning Road Bridge 

• Sanitary pump station

• Noise Walls (4)



Contract 3 – I-295



Contract 4 – Final Design 2020

Construction

Fall 2021

Anticipated Completion

Winter 2025



Contract 4

• Complete I-76/Route 42

• New Ramp F (I-76 EB to I-295 SB) 

opens eliminates the existing left 

hand exit 

• New I-295 NB opens – express 

lanes eliminated

• New Ramp C (I-295 SB to Route 

42 SB) covered roadway opens 

• Remove Al-Jo’s Curve



Contract 4 – Ramp B & Ramp C



Contract 4 – Removal of Al Joe’s Curve



Contract 4 – Route 42/I-76



Construction Schedule

I-295/I-76/ Route Direct Connection

Construction Schedule

Contract 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Advance ITS

Final Design

Construction

Contract 1

Final Design

Construction

Contract 2

Final Design

Construction

Contract 3

Final Design

Construction

Contract 4

Final Design

Construction

COMPLETED ONGOING



Geotechnical Factors



Subsurface Investigation

➢ 2005 Preliminary investigation of 10 borings

➢ 2009 Full investigation of 700 borings and 25 pavement cores 

➢ Since 2010 Supplemental borings and pavement cores taken 

as needed

➢ Boring depths range from 15 ft to 180 ft

➢ Subsurface profiles generally consist of medium dense sand 

overlying soft to hard cohesive soils



Subsurface Investigation

Impacts on Pavement Design:

➢ How to provide roadway support that will be built on 

embankments that are constructed on settlement prone soft 

clay?

➢ How to manage potential groundwater seepage in roadway 

built in areas with shallow groundwater table?

➢ How to provide a dry roadway built below groundwater table?



Subsurface Investigation

➢ Identified problem areas 

with weak soils such as  

Little Timber Creek

➢ Installed numerous 

monitoring wells to 

establish baseline 

groundwater level and 

areas of shallow 

groundwater in relation to 

final elevations

➢ Ramp C profile in a cut 

section and will be built 

below groundwater table 

in Contract 4



Adverse Conditions - Perched Groundwater Condition
Slope Seepage

Soil Stratification (Sand 

over Clay) dipping into 

cut slope

Seasonal Seepage 

along sand-clay 

interface after rough 

grading



Geologic Profile 



Ramp C Profile 

➢ Grade raised by as much 

as 30 ft and cut as much 

as 25 ft

➢ How to build embankment 

without settlement to 

handle new pavement 

and roadway loading

➢ Ground improvement 

using load transfer mats 

and rigid grout columns

➢ Bypasses surficial weak 

soil to more competent 

underlying layers



Pavement Conditions, Analysis, 

and Recommendations



Existing Pavement Conditions

➢ Generated existing conditions via available as-built 

information and pavement core data

 2009 I-295 Gloucester/Camden Rehabilitation

 1996 I-76

 1957 Bell Road

 1955 Browning Road and Creek Road

➢ Roadway sections consist of both full depth HMA and 

composite sections

➢ Local roads consist of approximately 4-8 in. HMA.  Highways 

range from 10-16 in. HMA.  All pavement boxes include some 

form of compacted, granular subbase



Existing Pavement Conditions

➢ Pavement Core records included in Contract Documents

➢ Cores show variable thickness of HMA and sections of 

composite pavement on local roadways and highways



Existing Pavement Conditions

➢ Pavement Core records included in Contract Documents

➢ Cores show variable thickness of HMA and sections of 

composite pavement on local roadways and highways



Pavement Cross Section 

HMA Surface Course

Compacted granular subbase

HMA Base Course

Stabilized Base course



Pavement Design and Recommendations

➢ Considered adjacent rehab project on 295 NB/SB to the 

immediate north and south of 295 Direct Connection project 

limits

➢ Pavement Design data, ADT, and truck percentages provided 

by NJDOT in 2009 for I-295, Route 42 and I-76

➢ Directional distributions provided by NJDOT via traffic counts 

➢ Consider the soil conditions and groundwater conditions from 

the subsurface investigation



Pavement Design and Recommendations

❑ New pavement proposed up to the boundary of the I-295 limits

❑ Integrated the new pavement box with the I-295 portion of the Direct 

Connection Project

295 Gloucester/Camden Rehabilitation Contract No. 024003720

295 Direct Connection



Pavement Design and Recommendations

➢ Pavement Analysis performed with DARWIN Pavement 

Design System, v. 2.01 and 1993 AASHTO Guide for the 

Design of Pavement Structures

➢ 30 year design life for sections of new pavement and 20 year 

design life in areas for milling and paving.  Less rigid 

requirements of mill/pave to allow for greater use of existing 

pavement

➢ Initially HMA 12.5M76 Surface course was recommended but 

later revised to Stone Matrix Asphalt Surface 12.5M Course 

as a more durable option



Design Data

I-295 MP 26.03 – MP 28.06 I-76 MP 0.00 – MP 1.15

Route 42 Sections 13 & 14

MP 13.82 – MP 14.28

❖ Data provided by 

NJDOT in 2009 for 

I-295, Route 42, 

and I-76



DARWIN Design

I-295 MP 26.03 – MP 28.06

▪ New pavement for 30 year design life



DARWIN Design

I-76 MP 0.00 – MP 1.15/Route 42 Sections MP 13.82 – MP 14.28

▪ New pavement for 30 year design life



Typical Sections

Common NJDOT Standard pavement items

❑ ASDC, SMA, Underdrains all are utilized to address project 

specific concerns

✓ Prevent water damage to pavement and underlying soils

✓ Extend the life of the riding surface due to high number of 

ESALs



Pavement Construction Concerns

➢ Significant amount of construction staging limiting work zones and 

access for paving equipment

➢ Maintaining roadway grades and profiles during 

transitional/temporary pavement periods

➢ Limited access restricts normal paving operations and requires use 

of material transfer vehicles or smaller paving equipment

➢ Existing roadway conditions that were in poor condition required 

rehabilitated prior to use and shifting of traffic.  

➢ Shoulders used as a temporary lane were investigated and 

upgraded as needed to ensure the pavement section is adequate to 

support traffic



Material Transfer

➢ Adjacent construction operations caused a portion of the edge of the 

HMA to crack/settle

➢ Emergency paving with limited access had to performed



Project Details - Paving

Pavement Quantities

Contract 4
• In Final Design so quantities still being developed 

– paving will include entire interchange

• Construction of “Boat Section” for new Ramp C

• Resurfacing with Stone Matrix Asphalt as final 

riding surface



Underdrains and Internal 

Drainage



Groundwater and Moisture

➢ Shallow groundwater conditions and overland drainage required the 

use of underdrains to prevent water seepage into the subbase and 

pavement box which can threaten the longevity of the pavement

➢ Water is one of the most difficult potential damage source to prevent 

or control

➢ Water reduces the shear strength of the soil which can result in a 

weakened subbase and long term damage to the pavement

➢ Moisture within the pavement can degrade the bonding between 

layers, as well as erode the other materials within the pavement 

(PCC or HMA)

➢ Seasonal fluctuations of groundwater need to be considered to 

prepare for a worst case scenario



Subbase and Subgrade Performance

➢ Weak subbase either through poor construction pratices or water 

damage can manifest itself in a variety of pavement damage

 Rutting of subgrade and unbound layers

 Potholes

 Surficial cracking (fatigue, longitudinal, transverse)

 Stripping of asphalt

 Essentially any type of pavement failure

 However, the listed failure types are not limited to a weak subbase/subgrade as 

the only cause.  Numerous load cycles, material quality, construction of the 

pavement, weather conditions, etc… can all contribute

➢ Think of the subbase/subgrade as the foundation of the roadway.  A 

weak foundation limits the performance of the supported 

structure/roadway, regardless of the quality of the materials used



Common HMA Distresses

➢ All photos were taken from FHWA-HRT-013-092 Distress 

Identification Manual

Moderate fatigue cracking
Deteriorating pothole

Rutting

Reflective cracking 

(HMA overlay on PCC)



• Underdrains are proposed in several areas:

❑ Low side of roadway in superelevation

❑ Both sides of roadway in normal sections where overland drainage is directed 

toward a roadway

❑ Roadway low points within project limits

❑ Roadway at or near groundwater levels

❑ Standard DOT Detail CD 601-1.1 Underdrain Type F

❑ Standard DOT Detail CD 601-1.2 Underdrain Type X

❑ Type X used in areas where Asphalt-Stabilized Drainage Course is constructed

Underdrains



• ASDC used in conjunction with underdrains to improve internal drainage to 

prevent water damage, particularly in areas susceptible to capillary action

❑ NJDOT Standard Road and Bridge Specifications Section 302 and 902.06.
✓ ASDC does not get tack coat!  

Asphalt Stabilized Drainage Course (ASDC)



Underdrain Locations

➢ Approximate areas where underdrains required



Stone Matrix Asphalt



Development and History

➢ Originated in Europe, came to US in early 1990s.  First project 

on I-94 near Waukesha, Wisconsin in 1991  

➢ NJ used SMA on limited projects prior to 2008.  Since 2008 

SMA has been used more frequently with very good results

➢ Provides high rut resistance through aggregate shape and 

size, as well as a rich asphalt binder and additives

➢ Increasingly popular with state agencies but is more 

expensive.  Higher cost offset by increased life expectancy of 

pavement



National and State Specifications

➢ AASHTO R46 / AASHTO M325. 

➢ NJDOT Asphalts Section 404 and Materials Section 902.05

➢ Most standard requirements for HMA also apply to SMA

➢ However, SMA does have some restrictions

 No paving operations under 50°F.  HMA is restricted to 32°F 

 Due to rich binder mix excessive vibratory compacting should be 

avoided to prevent bleeding

 Rollers should be kept close to the paver.  A second roller in static 

mode can be used if the pavers are not close to the paving machine

 Paving operations can also be slowed down to maintain a close 

distance between roller and paver



NJDOT HMA Specification 



NJDOT SMA Specification 



SMA Specifications

➢ SMA cannot include the following materials per NJDOT 

specification but does not necessarily mean other state 

agencies do not permit the use of these materials in some 

form of reduced percentage in comparison to HMA

 Reclaimed Asphalt Pavement (RAP)

 Crushed Recycled Container Glass (CRCG)

 Ground Bituminous Shingle Material (GBSM)

 Remediated Petroleum Contaminated Soil Aggregate (RPCSA)

➢ Higher percentage of Voids in Mineral Aggregate (VMA) for SMA resulting 

in a more effective asphalt content
 VMA = Veffective asphalt + Vair

➢ HMA Sieve size vs SMA sieve

 Due to aggregate requirements for SMA the 3/8”, #4, and #8 have much 

lower % passing than standard HMA 



SMA Performance

➢ SMA provides significant long term improvement over HMA relying 

on stone to stone contact and efficient asphalt binder contact

➢ DOT Project Managers and Resident Engineers have had positive 

experiences on numerous projects and expect the use of SMA to 

increase on state projects.

➢ In 2019 approximately 130,000 Tons of SMA was used on state 

projects according to NJDOT Pavement Group



SMA Performance Study in New Jersey

➢ Study by Dr. Thomas Bennert, Ph.D. from Rutgers University 

and the Center for Advanced Infrastructure and 

Transportation (CAIT)

➢ NJDOT Pavement Management System (PMS) data 

extracted from 2007 to 2019 and includes approximately 100 

SMA pavement sections using the following criteria 

 Minimum of 3 years of performance

 9.5 mm and 12.5 mm nominal aggregate sizes

 Flexible and composite overlays

 Performance compared to mill 2 ”/pave 2” HMA

➢ Surface Distress Index (SDI) used to evaluate pavement life.

 SDI < 2.4 trigger for pavement rehabilitation



SMA Field Performance - Flexible

➢ Pavement distress curve 

shows SMA should 

outperform HMA by 10+ yrs

➢ I-295/42/76 will have a SMA 

overlay during the final 

Contract 4 phase



SMA Field Performance - Composite

➢ Pavement distress curve 

shows SMA should 

outperform HMA by 7+ yrs



SMA Financial Impact

➢ SMA bid prices tend to be approximately 30-40% higher per 

ton compared to typical HMA Surface Courses but can vary  

from contract to contract

➢ Increased life span of SMA reduces the maintenance 

frequency and cost of paving operations on major highways 

 Preparation of Contract documents

 Additional stress on roadway travelers during construction.  Particularly 

when a major interchange is involved

 Time wasted on repetitive maintenance work when the time/resources 

could be spent on other projects



Project Team

➢ A.D. Marble

➢ Advanced 
Infrastructure Design

➢ Advantage Engineering

➢ A-Tech Engineers

➢ The Bio Engineering 
Group

➢ Dresdner Robin

➢ GEOD, Corp.

➢ Howard Stein Hudson

➢ Infra MAP

➢ Malick & Scherer

➢ WSP (Formerly 
Parsons Brinckerhoff)

➢ Paul Carpenter 
Associates

➢ Stokes Creative Group

➢ SJH Engineering

➢ Urbitran/AECOM

➢ YU Associates



Questions?


