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2019 NJ Asphalt Paving Conference
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Pavement Evaluation




Pavement Evaluation Scope of Work

Ground Penetrating Radar (GPR) Testing
Coring

Falling Weight Deflectometer (FWD) Testing
Visual Pavement Distress Survey

As-Built Review

Roadway Geometry Survey

Pavement Design Recommendation

Project Cost Estimate




GPR Testing

Benefits of GPR Testing:
Increased Safety

No Interruptions to Traffic
Cost-Savings

Continuous Data

Continuous Pavement Layer Thicknesses Compared to Individual Cores
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GPR Testing

Typical GPR Results
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GPR Testing

Typical GPR Results
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= File Mo. 087, MB, Lane 1 (Center of Lans)
File Mo. 088, NB, Lane 2 (Center of Lane)
File No. 071, NB, Lane 3 (Center of Lane)
File No. DB5, NB, Right Shoulder {Center of Lane]|

104400 1068+00 108+00 200+00



GPR Testing

Continuous Pavement Layer Thicknesses Compared to Individual Cores
(Literally at Speed of Light)

Depth Below Pavement Surface (in.)

Legend E

Takes 15 Minutes
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Milenost

Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International



FWD Testing
Benefits of FWD Testing:

Nondestructive

Simulates Wheel Loads

Fast (1 min/test)

Cost-Savings

Objective Data Highly Recommended by FHWA
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As-Built Review
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Visual Pavement Distress Survey




Remaining Service Life Analysis and Pavement Design

Pavement Sectionalization
Minimum 10 years Required

Table 1. Summary of Pavement Evaluation and Service Life Analysis for Route 1 Northbound

S

Slab Joint Flaxible Expected Sewice Life (Years) after
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L] Flexible MP 1198 .::5;:_?0 14 0 34 — — - - = 0.7 12000 Good 16L =20 20 =20 =20 »20(=20 =20 =20 =20 =20(=-20 =20 =20 =20 =20 Mot part of project. Resurfaced circa 2010
; 91560 391+00 I Lanefs): 1L, 13L-H, 16M, 4M, SM-H, )
Flexible MP 1210 MP 1353 9 0 995 140 48  DeDD Poor 7M, BN H; Shoulder: 130, 2L 4L € 8 10 13 17| &8 10 13 16 20010 12 16 =20 =20 Resurfacad Circa 2005
03 Compaosite Sl pSILiOH T & 43 280 8900 80 |80 T8 100 Poor Lane{s): SM-H; Shoulder: 13L, 4L 7 8 1 12 14| 8 9 1M 13 15| 8 10 12 14 17 Resurfacad Circa 2005
MP 1353 MP 1389
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Hotes: Average 20-Year Design Flexible and Rigid ESAL's is 22,460,000 and 34,830,000, respectively.

SHRF LTPF Distress Godes:

* 1: Fatigue Cracking, 2: Block Cracking, 3:Edge Cracking, 4: Longitudinal Cracking, 5: Reflection Cracking, 6: Transverse Cracking, 7: Patches, 8: Potholes, 9: Rutting, 10: Shoving, 13: Rawveling, 14: Lane-to-Shoulder Dropofi
16: Construction Joint Deterioration (Mot a SHRAP LTPP Code), 17: Topdown Cracking (Mot a SHRP LTPP Code), 18: Joint’Slab Blowup (Not a SHRAP LTPP Cade)

L: Low Severity, M: Medium Severity, H: High Severity

Pavement sectionalization involves analytical sections — sections with uniform pavement type and
thickness, traffic loading, and pavement condition. For practical reasons and constructability, the analyzed
sections are combined for pavement rehabilitations. Other factors such as schedule, geometry constraints,
project needs other than pavement, and budget during PE and FE need to be considered before final
pavement design recommendation.




Pavement Design Recommendations Summary

Guide Rails Ml L5 feOrveriny with 257 SNIA 125 MM Surface Coarse
" Owerlay with 27 HMAVZSMGL Intermediate Caurse and 2 " AMATL3M64 Surface Caurse
Core Location - Hmida nltandard 2 & Cvertay with 2 HNEAL2.5M64 Surface Course
Composite Pavement _— Marginally Substandard ' & Cverluy with 27 to 3" HMAIZSM64 Surface Course (Increase Cross Slope)
Sfanbnis _omo oo Standard & Overlay with 2 FIMAIZSM64 Intermedinte Course and 27 SMA 1.5 MM Surfuce Course
No lmpm N & Overday with 2° IMATZSN6 Intermediase Course and 2% SMA 12.5 M Surface Course
B :




Pavement Design Recommendations Summary

- - with 237 §
@ Bridge Underclearance| Approx. Curb Reveal | Guide Rails Mill 25" &Overtuy with 57 SNIA 12.5 MM Surface Course

Core A" & Cverday with 27 HMARZSM6S ntermediate Course and 2 * HMAIZ3V64 Surface Course

Ml 2" & Cvertay with 27 HMANZ5M64 Surface Course

ML 2" & Overduy with 27 1o 3" HMALZEMEA Surface Course (Iocrease Cross Slope)

Core Location - -a=na= Substandard
Composite Pavement Marginally Substandard
TAIE 65 eahais Coeeo o Standard Ml A & Overday with 2° HVATZSM64 Intermediate Course and 27 SMA 125 MM Sarfuce Caurse

R Nn Impatt on




Cost Estimate

Table 5. Cost Estimate for Route 1 NB (MP 12.0 - 14.4) and Route 1 SB (MP 8.5 - 9.2, MP 9.6 - 10.8, and MP 12.1 - 14.0)

Analysis Period= 10 Base Year= 2014

Discount Rate Applied= 2.7% Region= Morth
Alternative 1: Mill and Overlay Project Length= 35,537 (6.73 Milas) {One Directional Length)
ITEM DESCRIPTION UNIT UNIT COST___ QUANTITY COST NPV ]
Initial Rehabilitation: Mill and Overlay Project Classification: 4. Hesurlaclng Project Cost Category: $5 to $10 Million
401009P  HMA MILLING, 3" OR LESS 5Y $3.50 215,000 $753,000
401012P  HMA MILLING, MORE THAN 3" TQ &" 8Y $4.20 38,000 $160,000
404006M  STOMNE MATRIX ASPHALT 12.5 MM SURFACE COURSE T $100.00 21,000 $2,100,000
401054M  HOT MIX ASPHALT 12.5 M 64 SURFACE COURSE T $80.00 11,000 $880,000
401072M  HOT MIX ASPHALT 12.5 M &4 INTERMEDIATE COURSE T £70.00 10,000 §700,000
401030M  TACK COAT GAL $3.25 24,000 $78,000
401021M  HOT MIX ASPHALT PAVEMENT REPAIR 8Y $80.00 100 £8,000
o 453006M  FULL DEPTH CONCRETE PAVEMENT REPAIR, HMA 8Y £170.00 250 $43,000
T|< 610003M  TRAFFIC STRIPES, LONG LIFE, EPOXY RESIN 4" LF $0.60 95,000 $57,000
S = 652432M  RESET MANHOLE, SANITARY SEWER, USING EXISTING CASTING U $500.00 30 $15,000
E & 401027M POLYMERIZED JOINT ADHESIVE LF $0.55 180,000 $99,000
E & | 020011C21E PERFORMANGCE BOND AND PAYMENT BOND LS $42,500.00 1 $43,000
E E 020011D21C FINAL CLEANUP LS $10,000.00 1 $10,000
> = | 020011E21C CONSTRUCTION LAYOUT LS $50,000.00 1 $50,000
5 § 020011G13] OWNER'S AND CONTRACTOR'S PROTECTIVE LIABILITY INSURANCE LS $10,000.00 1 $10,000
=< E 020011H21C PROGRESS SCHEDULE LS $10,000.00 1 $10,000
& 1 020011F21D FUEL PRICE ADJUSTMENT LS $32,000.00 1 $32,000
020014D21E ASPHALT PRICE ADJUSTMENT LS $138,000.00 1 $138,000
020012A21C CLEARING SITE LS $50,000.00 1 $50,000
Year 2014 Subtotal §5,300,000
% Maintenace & Protection of Traffic $380,000
020011H21D MOBILIZATION 12 % Mobilization $690.000
5 % Contingency $320,000
Year 2014 Total Cost §6,700,000

Met Present Value

56,700,000

Estimated Pavement Cost $6.7 Million

(Pavement Only)



Pavement Recommendation

Surface Distress Index (SDI): 1.84
Existing International Roughness Index (IRI): 128 in/mile

20 years design ESALs: ~ 34.93 million for composite pavement &
22.46 million for flexible pavement in the northbound direction
and 28.57 million and 18.30 million in the southbound direction.

Treatment Performance: last treatment performed on this section
was mill 2”7 and pave 2” Surface Course in 2005

Overlay Design consisted of milling 3” depth and resurfacing with:
e 2”7 Stone Matrix Asphalt 12.5 MM Surface Course
e 1” Binder Rich Intermediate Course, 4.75 MM



Binder Rich Intermediate Course, 4.75 MM

= Evaluated changes in SDI to evaluate performance of BRIC on New
Jersey pavement sections

= BRIC analysis is difficult as it is always overlaid with a surface
course

* Compared performance with and without BRIC
 Compared performance with different surface courses
 Compared performance life for different scenarios

= Performance of BRIC material highly dependent on the surface
course overlaying the BRIC



SDI

2.5
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BRIC — Performance Analysis

_._9.5mm SMA with BRIC
—o- 12.5mm SMA with BRIC

—9.5mm SMA with 12.5M64 ® °
—o-12.5mm SMA with 12.5M64

——12.5mm Surface with BRIC
—8-9.5 or 12.5 Surface - No BRIC

1 2 3 4 5 6
Time After Construction (Years)

7

10

o



2915/2019




Surface Preparation & Issues

Full Depth HMA Repair
Manhole Reset

Milling

Tack Coat

Forestdale Road Bridge






Test Strip

BRIC SMA
" Location: Trap Rock Plant = Location: Route 1
= Number of rollers = Number of rollers



Material Usage

= BRIC = SMA
Total: 13349 T Total: 25826 T
Average Night: 785 T Average Night: 1614 T

Number of Nights: 17 Number of Nights: 16



Ride Quality

= Before Paving = After Paving
SDI: 1.84 SDI: 5.0
Existing IRIl: 128 inch/mile IRIl: 43.8 Inch/mile
Target IRI: 63 inch/mile Provided Improvement: ~ 66%

Required improvement: ~ 50%



Exclusions

NB Lane 1 -2 = SBlLanel-13
NB Lane 2 - 2 = SBlLane2-19
NB Lane 3 -10 = SBLane 3-26

NB Lane 4 - 35 = SBLane 4 -56



IRI

384
348 346
Target IRI: 63 in/mile
149
137 133
91 96 89
82
77 75 73
70 67 60
P —————P— .y —— P—D
NL-1 NL-2 NL-3 NL-4 SL-1 SL-2 SL-3 SL-4

-®-Min Max Max IRl before Exclusions



363

NL-1

Number of Lots

365

292

60

a . 0,

NL-2 NL-3 NL-4
= # of Lots with IRI<Target IRI

SL-1 SL-2 SL-3
w # of lots with IRl > Target IRI

o



Air voids

= BRIC = SMA
* Requirement: 0-6% e Requirement: 1-7%
* Achieved: 3.49% (avg) * Achieved: 3.88% (avg)
e Achieved rang: 1.4-7.4% * Achieved rang: 2.4-6%

° Bonus: 0.78% * Bonus: 4% (Maximum)
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