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NJ Eacts and Eigures

IHighest Pepulatien Density: 11547/5g M
479 State. in Size / Ot in Population
IHighest Urlsan; Population: 90%

AllF21. Countiess Classified as' Vetropolitan
AlEas

Mest Dense Highway: & Rail Systemiin US
Car Thefits: Newark = NYC + [LA Combined
Second In Per Capita lincome



NJ STATE HIGHWAY SYSTEM
LANE MILES

Pavement Type
BC CO PCC
Bituminous Composite | Portland Cement

Road Class

Concrete Concrete

Interstate 895 417 h84

Non-Interstate 2144 3322 334

Total 3639 3799 918




NJ State Highway System
Breakdowown By Pavement Type
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New Jersey Roadway System
Breakdown By Centerline Miles

Dther
1051 miles

3%

County State Roads

7508 miles 2344 miles
1% o

Two-thirds of all traffic is carried on state-owned roads
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Chart 2, Five States With Hizhest Percentage of Interstate Pavements in Poor Condition,

2001
PCT.POOR | MILES OF TOTAL
POOE MILES
Delaware 28% 11 39
Arkansas 28% 179 647
New Jersey 17% 0 415
California 14% 349 2455
Michigan 13% 166 1,139

Source: TRIP amalvziz of FHWA data




60-
501
40
301
201
10-

J STATE ROADWAY SYSTEM

Rl SMOOTHNESS RESULTS

[aYa)
0JV)

Percent of VMT

[1Good
B Fair
L1 Poor




NJ 10 Year Pavement Needs

Interstate and State Highways
(hased upen EWbranalysis)

77

$6-
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NJ' State Highway
Pavement Rehabilitation Needs

Total Cost $6 Billion

2000

—~
\"F}
7p
c
2
=
c
—~—
o
7p
o
O

Bituminous Composite Concrete




NJ linterstate Highway
Pavement Rehabilitation Needs

Total Cost $3 Billion

$1,272M
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" $896M | ]
- $687M

Bituminous Composite Concrete




Business as usual will
0T Work !




Wiy Use polymer
moealfiea asphalt?



Aspralt Pavement Analyzer
APA

. - Moving wheel load (100 Ibs) applied
B pressurized hose (100 psi) which lies
on top of asphalt samples
- Tested at 64°C for 8,000 loading
cycles



A PGT76-22

W PG70-22

PG64-22




64-22
(#1)

64-22
(#2)

64-22
(#3)

76-22
(Fibers #1)

. 76-22
(#1)

. 76-22
(Fibers #2)
3.15 3.15 Y s (#2)

. 82-22
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. 82-22
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Superpave Shear Tester (SST)




Repeated Shear at Constant Height (RSCH)

Test Temperature = 64°C

PG76-22
- PG70-22
—+— PG64-22




Frequency Sweep (Shear Stiffness) at Constant Height (FSCH)

— PG64-22

—PG70-22

—PG76-22

Low g AQiNg =————Pp High
High €= Temperature =—— Low




Simple Shear (Creep) at Constant Height (FSCH)

Test Temp = 40°C

m PG70-22

PG76-22
A PG64-22




E* (Dynamic Medulus)

Modified under current NCHRP: research

E* (dynamic modulus) defines the
BrOPErtiEs of a linear visceelastic: materal
subjected to) sinuseidal leading

Needediinput fier 2002 Viechanistic-Empirical
Pavement Designr Guide
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— PG64-22

— PG70-22

—PG76-22

Low €¢————Aging ———— High
High <= Temperature a——yp- wa




Simple’ Perfiermance Tiest (SR

ldentical test set-ujpras adynamic
modulus

Consists, ofi applying either a
cycliciload or creep load and
determine the time: for tertiary.
flew (faiure)

« Iypical test times
3 hours per sample or until
falltre
a Cyclic testing prevides
calibratien paliameters; for
fuitting 1R 2002 Mechanistic-
Empirical Pavement Design
Guide
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Flexural Beam Fatigue Device

Evaluate the: fatigue 1
preperties of IHIVIA ol P
compacted beam ‘
samples

Test under variety: of;
stress and strain ’ | —
conditions, as well as e

temperature - |

Parameters used to

calibrate: models in
AASHTO V-E Design
Guide




Example of Fatigue Results

PG64-22
m PG70-22

A PG76-22




Where NJDOIT has used Polymer
Medified Hot Vix Asphalt

Case Histeres: major SUCCEss Steres
s Reute'1-287 Morris County

a Route I-76 Somerset County

s Reute 1-295 Camaden & Burlingten




Rt. 1-2687 MP 35.5 - 38.8

Noerth/Seuthr Righway: that provides: a
Western: lhypass; areund NN City

3 major east/\West: Righways Intersect at
st lecation: Rt. 1=80; RTt.10rand Rt. 24

Restricted roadway: geemetny: Urian
locationiin the tewn' ofi Vierrstewn

225000 triucks/day: (2 way)
Eirst Major Polymer Project for NJDOT:
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Rt. 1-287 Project Objective

Construct a HON lanes to colncide with
the opening o 1-287 te the noexti

Rehabilitater pavement stirtcture: With
minimal impact te readway. profile

Provide a leng life; rut resistant
pavement

Maintair existing number of travel lanes
durng allf peak trafific: heurs



Rt. |-287 Pavement History

EXIsting Pavement Composition
x 3” HMA Surface Course
x 7~ HMA Base Course [stone mix]

x 8" Crushed Stene Base [dense graded]
s 10™ Subbase [graded sand]

Norrehabilitation: tpsrte; this; point



Rt. 1-287 Design: Data

Design; Data

= 1993 ADIT, = 110,190

= 2013 ADT, = 170,830

n 22% letall Trucks, 9% Heavy Iiucks
m 201 year ESALs = 50,000,000+

s Slow/standing loads;due: ter periedic: traffic
CONGESHIeN



Rt. 1-287 Design Data

Pavement age: 26, years

Subgrade sell: silty sand

Erest penetration; 36/ InChes

75,000 tons HMA' surface: mix: (polymer)
225,000 tens: HMABase mix (AC-20)
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Rt. 1-287 Pavement Cering

Initial’ indications, Were: that cracks
penetrated through all-beund layers

Coring results

x Cracks erginated at suiface With majority.
StOpPpPINg at the vase layer (5™ depin)

s Vaterials testing
29 Pavement cores



Penetration and Air Voids

REC. PEN VOIDS
16 5.5%
40 4.9%
22 6.8%

AS 9.3%




xample of Surface: Cracking

PHOTOGRAPH
OF CORE

NEGATIVE
ENCHANCED
IMAGE



Pavement Models

Classicall Pavement

[Design 0

s Fatigue Cracks Start at bottom “iiiiziiiiiissiisisris

s Pavement ruttingl controlieal ky. /1 AN
SuUl-grader stian

On Site

s Extensively cracked pavement Typically

a Cracks, restricted to top 3 crackz t
e assumed to

: start here!
s Noicracks through entire layer



EWID testing

x Pavement; structure generally’ good,
slow lane'S;, = 5.7

s Defiection testingl after milling S;; = 4:5
s After resurfacing S, = 7.6

EWIDrand core analysisisuggests that
after removing distressed surfiace
layers a structurally: sound: base will
remain



Rt. 1-287 1996
Pavement Rehabilitation

MIll"&* deptil (removes most: Cracks)

Overiay
x 2° HMA surfiace course pelymer modified
2 27 minimum HMA: lhase course [stone mix]

m [lest area with 1200 tons of NJ's first
SUperpave mix

s Minimalt mogaification needed tor convert
existing mixture te meet 12.5 mm
SUperpave reguirements



Preject Summary.

Adeguate: service:life: achieved Withrenly,
a relatively -t mill-anad everiay

EXistiing striicturall capacity: 7,000,000
ESALS

Renabilitatedistructural capacity,
69,000,000 ESAILS

SUperpave mix-net much different than
NJDOTFs current “1-4 HID™ mix



|-287 Current Condition




Route I-78 MP 30.5 - 42.7 History.

Constructed inf 1970 (dead end)

67=7" IHot Mix Asphali

O-13" crushed stone hase (Research)
127=-14F granuiaif sulklase

Resurfiaced 1nr 1966 (mill 2™, resurface 6)
s Recycled a poer guality: aggregate

Raveling investigation (Visual survey: &
coring): Jam 98

Core recovenry: 1.5°-12" HIVIA



Route |I-76 EB MP 50.5- 42.7

Initiali design: mill 2™ pave 4= as; interm repair

2 Superpave 12.5 mm PG 76-22 Sulface
Course

2= Superpave 19 mmi PG 76-22' Intermeadiate
EWWIDr added tof construction contract

Incorporatien of EVWID:

x Elastic: meadulus oft HVIA (E.:)

5 Subgrade;resilient medulus (V)
s Effective structural number (SN
x SN profile’ of project

|-78 WB Resurfaced 1999



FWD Results
Pavement Evaluation
Route /8 EB
VP 30.5 to MP 42. 7

I-78. East Bound, Center Lane

Raw Data (Before Owverlay) —a— Smoothed Data (Before Owerlay)
Raw Data (After Owverlay) —e—— Smoothed Data (After Owverlay)

P

24 Years R Years 23 Years .ea
T o D

6.5

6.0 |

55 |

5.0 |

4.5

4-0 1 1 1
49+000 54+000 59+000 64+000 69+000

Station



Route 1-78 Conclusion

12 milersegment: that Was, asstimed to
need complete recenstruction successtiully,
rehabilitated withrmill and pave

Both EB! & WWEB' projects: currently in
excellent condition

Recomniended for crack sealing in: 200416
seal longitudinal “cold™ JoInits



Route 295
VIP. 32 10 41

O'miles (PCC)

3 lanesiand 1
shoulder In each
direction

NIDI perfermed:
=  Pwd
DCP
PSPA (bridges)
Pachemeter
Half=cell




Rt. 1-295 Typical Pavement Distress in
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2002 Mechanistic-Empirical
Pavement Design Guide

Distress Simulatiens (Rutting & Alligator
Cracking)

x New: Jersey climate

= AADT = 80,000

s 33% trucks
23% light trucks
10% heavy! trucks



Route 295 Rehabilitation
NB & SB MP: 32.0 to MP 41.0
Camden and!Burlingten Counties

EXISting Pavement Section:

a three 12-1t pcecpr lanes eachi direction

O pce slan onl 1251n sublase
Constructed 1961-1964

n 12—t HMA outside: shoulders
m 3 o 5-1t wWide Inside shoulder



Route 295 PCCP DATA

MP 32 101 37 “fall 10, poel” Surface
Pistress Index (Sbl)

s Average: Crack Density: 227 clracks/mile

MP 37 te1 41 “goed S
s Average Crack Density: 18 cracks/mile



Pavement Designi Criteria

Maintair Al Fravelr Lanes, Durngl Renain
Maximize Recyeling| of Existing Matenals
Rapid Reconstrtiction and Long Life
Perpetual Pavement

Lowest: Lite-Cycle Cost & Easy Maintenance
Improve: Surface Characteristics

33% Tretal Trrueks, 10% Heavy: Trucks

46 Milllen ESALS;, 90,000+ ADT




Route 295 Pavement Evaluation

EWID at Tiransverse Joints: & Mia-Slal
Visual Cendition Sunvey.

Pavement Cores

DCR Tiesting oft Unkbound Pavemenit Layers
Compressive Strengtiar onr 20 pecp CorKes
IHollew: Sten Auger Borings

Sieve Analysis & Atterperg Limits



AASHTO 200X Design Guide

(Mechanistic=Empirical)

=> ﬂ Materials
N
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Response Damage Distress
Accumulation




2002 Mechanistic-Empirical
Pavement Design Guide

12.5mm Superpave HMA (2”)

19mm Superpave HMA (3")

25mm Superpave HMA (8”)

ASOG (4”)

DGA (8")

Subgrade (A-6)




Route 295 Reconstruction

2-In Su
3-In Su
3= St
A= AS

0)Sf
OE
OEN

DAVE
DaVE
DaVE

MA 12.5V76 Surface
MA 1OV76 Intermediate
VA 25H64" Base

phalt Stanilized Drainage: Layer

S-1n Dense Graded Agaregate; Base
Geotextilerfer stabllization/separation



Scenario #1

Scenario #2

Scehario #3

Scenario
#1 #2 #3

12.5mm SP (2")  64-22 76-22 76-22
19mm SP (3") 64-22 64-22 76-22

NY,
a N
A (e

AN,
I,
Y

.\\'nm\,‘

g 25mm SP (8") 64-22 64-22 64-22

Q)
(S
R«
Y




Scenario
#1 #2 #3

12.5mm SP (2") 64-22 76-22 76-22
19mm SP (3") 64-22 64-22 76-22

Scenario #1
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Pavement Design: Selection

Reconstruct MP' 32.0-33.61 and 34.45-37.0
Rukblizatien VP 83.64 ter VP $4.45
CPRIand 5+ Overlay MP 37 te MP 41
InstallfCongitudinal" Edger Drains

VE Proposall Doubkles Rulkblization



Route 295 Boettem Rich Analysis

lincrease hinder 0.5% By Wi. 1R hetten it
s Increases project cost $200,000 (128,000 1)

n lncreases Eatigue: Lifer 1049
0) f

s Decreases) Required HMA: Thickness 2-in

s RUtgers ARA est ter Evaluate Viaterial
Visual' Check fier Bleeding
RUtting Petential



2005 Interstate Projects

Route 295 NBE'é& SB
MP 60.4:406)67.6
Structurall ©Overiay,

A= milll, 6-7 resurfiace
ravel lanes poelymer
IR] Ride Spec

SMA IR substandard
norizontal cunrves

Route 195 WB
MP'5.3 16 9.0
Structurall ©Overiay.
3” mill, 7 resurface
Travel lanes poelymer

Eist NJDOIF Project te
use IRI Spec
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) Vehicle Speed = 60 mph
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Figure 9 — The 10 (Out of 42) Quietest Pavement Surfaces Tested in New Jersey




Vehicle Speed = 60 mph

- | B Diamond Ground

| O Transverse Saw Cut
F| B Broom Finish

-| B Transverse Tining

103.3 103.3

Sound Pressure (dB(A&))

1029
101.9
1012 1012 [ ]

Rt295 Ri2675 RETEE Ri29N Ri7BE Rt280W Rt2875 RETBE Rt29N RETBE Rt7BE Rt78W
[Tunnel] (MP50- (MP  [MPO) (MP (MP103- (MPS54- (MP  [MP45- [MP267T) (MPO3- [MP20-
43)  2448) 2539)  93) 56 2503 54 200 08)

Figure 8 — Companson of Tire/Pavement Related Noise for PCC Pavements







MOGEC-2 Route |- 195 E

b |







NOVACHIP Rt 195 WB







NJDOT Perpetual Pavement

Temperature

-

-
Z PG 76-22 Binder
/ Ndesign =100

SMA, OGFCor SP 1"-2"
SP Intermediate 2.5"- 3"

Impact of Temperature Gradient on Asphalt Grade.




Thank You...
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