/’ massDOT

MassDOT — Pavement
Preservation Updates

Northeast Pavement Preservation
Partnership

Boston, MA
November 8-10, 2011

1 April 20, 2012 | Leading the Nation in Transportation Excellence | www.mass.gov/massdot



/’ massDOT

Topics

& Massachusetts Mileage Overview
& Statewide Pavement Condition

& Multi-Year Resurfacing Programs
& NHS & Interstate

& Preservation Projects ~ A Look Back
& Micromilling & ARGG Thin Overlays
& Interlayers with Thin Overlays

& MassDOT Trends
& Research (UMass ATMC)
& Miscellaneous

2



Massachusetts Department of Transportation
Highway Division

7’ massDOT

Mileage by Jurisdiction

Jurisdiction by Functional Class - Centerline Miles

Jurisdiction Interstate Arterial Collector Local Total
MassDOT

City/Town

DCR

MassPort

State Park

State Institutional

County Institutional

Combined Federal

Unaccepted
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Non-Interstate Highways
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@ Excellent
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8 Poor
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NHS Preservation

MassDOT - NHS Pavement Preservation Program 2010 - 2014

Tot | Prelim | Pralim.
Yaar R'::L Location ::’H Diet Fltl+ To Ii:: Lane l:uairlan.l Office m
) M1 ml Estimata
7 |LENOX LEE STOCKBRIDGE sosoza | 1 | 1e0] z3ad] 3 16.3 20| 1.550.560
10¢202 |WESTFIELD gos1aa| 2z | 18] 144 0.0 o| 1.923.300
2 JLANCASTER HARVARD g0a467 | 3 | 12| 1103 0.0 o| 2855370
WG| 2 LEXINGTON eogezz| 4 | 1282] 1217 0.0 o| z328.830
20 |WESTON WALTHAM 605135 | 4 | 1410 1440 0.0 o] 7ozaoo
3  |BOURME PLYMOUTH soazas| s ag|l 9o 0.0 o 2384150
Total FFY 2008 15.3 20| 14.430.610
& [PITTSFIELD LANESEOROUGH gos2i1] 1 | e42] 47| £ 1238
2 JHARVARD LITTLETOM cosso0| 3 | 1103|1155 s 3.2
0050 7 JARLINGTOM BELMONT CAMBRIDGE goszso| 4 | 1317| 1240] 10 | =3o
24 |AWON STOLGHTON goszas| 5 | 34o| 3o a 320
Total FFY 2009: 3.0
33 [CHICOPEE- SOUTH HADLEY- RESURFACING, COMCRETE REFAIRS & RELATED WORK ON | 605260 2 ] ]
ROUTE 32 [MEMCRIAL DRIVE) 15.0
o1 | 14EM |DOUGLAS- NORTHBERIDGE- SUTTON- UXBRIDGE- RESURFACING & RELATED WORK ON ROUTE | 6DE03s| 3 a7l 7] =
© JaE ey 300
Total FFY 20101 450 12.142,385]  14,2¢8,000]
Z  [FITCHEURG: LEOMINGTER: LANCASTER- RESURF ACING & RELATED WORK ON ROUTE 2 gos7az| 3 | aro| 1n3o] & a60] 120000) 5486738 630581
apyq | 28 |FALMOUTH- RESURFACING & RELATED WORK ON ROUTE 25 eosein| 5 | so7] sss| & 348| msoo0| 4soozooo|  4BE
24 |FALL RIVER- RESURFACING & RELATED WORK OM ROUTE 24 [AlEmate - Ri 6 Sanowich) sosegs| 5 | ooo|l 1so] s 18| zesooo| zasoooo] =
Total FFY2011] 816 11,918,733 14,156.853]
z [FCTON- EORBOROUGH: LITTLETON- RESURFACING & RELATED WORK ON ROUTE 2 60447z | 3 | 1140] 1198] & 48] 147o00] 51455000 6067
12| 24 |RAMDOLPH- CANTON- RESURFACING & RELATED WORK ON ROUTE 24 eosen7 | &5 | a7a| aoa] = 185| os4000] 4opsm31]  sEopat
Total FFY2012] 53.4 10,024,431 11.“?.5‘?51
3 [WEYMOUTH- RESURFACING & RELATED WORK ON ROUTE 3 eosenz| & | a3eo| zao] a 160 i7s000] zaooooo] 34
13| 114 |MIDDLETON goE126| 4 |1oeto1118]| 3 go0| 1esoo0| 13csooo|  tsema
6 |BOURNE SANMDWICH RESURFACING OF ROUTE 6 (MID CAPE HIGHWAY) gDEza6 | S 4 350 1so000) sasooon]  ao
Total FFY2013] 634 gass000] 11,413 100
20 |NORTHEOROUGH- RESUAFACING & RELATED WORK ON ROUTE 20 gosein| a3 | 12zo] 1265] 4 180 14s.000] zei0000] 307G
2014| 23 |BOURNME - RESURFACING AND RELATED WORK OM RT.2E (OTIS ROTARY) eos17a| 5 | ses| eze] s 38.4] 1z20000| asosooo)  SEis
7  |LENOX - PITTSFIELD RESURFACING AND RELATED WORK ROUTE 7 1| ==s7] 2a7| a5 | 12s| 1esooo| 1es7so0]  2200m
Total FFY2014; 624 8,175,500]  11,011,410)
T |SHEFFIELD - GREAT BARRINGTON - RESURFACING AND RELATED WORK ON US RT. 7 s0EEaT [ 1 oo 7e] 4 32| e3aed| zemoe| 37
015 o CUMMINGTOM RESURFACING AND RELATED WORK OM US ROUTE o eossaz| 1 | 167] 27| 4 444| 140000 Ex6000) 758
Total FEY2014: 756 7.654.000] 10,756 766

MassDOT - Pavemnent Management Section Srar2010
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MasswOT Interstate Maintenance Program 2u12 - 2015

Location ’ TFPCC

HOLYOKE- WEST ZPRINGFIELD- INTERSTATE MAINTENANCE & RELATED WORK OM I-91 (MM10.3 TO 15.0) iiﬁﬂﬂ?ﬂﬁ
FRAMELIM - BELLINGHAM - MEDWAY - MILFORD - INTERSTATE RESURFACING AND RELATED WORK ON 1225 515,104,000
HAVERHILL- INTERSTATE MAINTEMANCE & RELATED WORK ON |-435 517,794,400
BOSTON - SOMERVILLE - INTERSTATE MAINTEMANCE RESURFACING AND RELATED WORK ON 93 510,738,000
MANSFIELD- HORTON - INTERSTATE MAINTENANCE & RELATED WORK ON I-435 §12,638,400
WESTFORD- INTERSTATE MAINTENANCE & RELATED WORK ON I-435 33,775,000
§7E, 702,896
WORCESTER- INTERSTATE MAINTENAMCE & RELATED WORK ON 150 (NB) 36,550,400
LYNNFIELD- WAKEFIELD- INTERSTATE MAINTEMAMNCE & RELATED WORK ON 1-55 513,192,400
FOXBOROUGH - INTERSTATE MAINTENANCE & RELATED WORK ON 35 56,307,200
WILMINGTON- WOBLURN- INTERSTATE MAINTEMANCE & RELATED WORK ON ROUTE 93 §12,253,1.10
LEXINGTON - BURLINGTOMN - INTERSTATE RESURFACING AND RELATED WORK ON 35 529,647,500
$71.530,620
—
510,797,000
BERMARDSETON - INTERSTATE MAINTENANCE RESURFACING AND RELATED WORK 58,027,000
STURBRIDGE- HOLLAND- INTERSTATE MAINTEMAMNCE & RELATED WORK ON 1-34 §13,275,000
CHELMSFORD - LOWELL - TEWSKBURY - INTERSTATE MAINTENANCE RESURFACING AND RELATED WORK 513,658,000
MEW BEDFORD -FAIRHAVEN - INTERSTATE MAINTENANCE RESURFACING AND RELATED WORK ON F195 10,334,000
FOXBOROUGH - PLAINVILLE - WRENTHAM - FRANKLIN - |. M. RESURFACING AND RELATED WORK ON 455 12,272,000
Tokal FFY2014: $65,443,000

[SHARGH - INTERSTATE RESURFACING AND RELATED WORK ON 195 [~ 36,326,000
FOXBOROUGH - PLAINVILLE - WRENTHAM - FRANKLIN - |. M. RESURFACING AND RELATED WORK ON 455 38,515,520
DANVERS TOPSFIELD MIDDLETON RESURFACING ON 25 19,328,400
ICHELMSFORD 3E,7.22,560

I-190 ING 39,664,200
91 HATFIELD WHATELY 11,151,000
$GE, 707, TED

MassDOT - Pavemnent Management Section July 15, 2011
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1-95 Attleboro (2008)
4.57+ miles (37.56 lane miles)
3 lanes + Breakdown lane & Shoulder

Distress
Ravelling & Weathering OGFC
Delamination & Thermoplastic
Longitudinal Joints & Plow Damage
Rehab
Micromill & 1.25” ARGG Thin Overlay
Bid $3,022,045.35
Clearing & Grubbing
Frames/Grates (lockdowns)
Guardrail repairs & Safety items
Traffic Control, Striping, etc.

Cost $82.6K/lane mile

Pre-Construction Ride Statistics

ROUTE FROM TO LIRI RIRI  AVGIRI COMMENTS COLLECTION YEAR PROJECT #
0095N 0.00 457 7465 85.84 80.25 No Bridge 2008 54309



Massachusetts Department of Transportation
Highway Division

1-95 Attleboro 7> massDOT

Ride Statistics
ROUTE FROM TO LIRI RIRI AVG IRI COMMENTS COLLECTION YEAR PROJECT #
0095N 0.00 457 74.65 85.84 80.25 Before 2008 54309
0095N 0.00 457 4057 56.07 48.32 After 2009 54309
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Ride Quality Improvement

ROUTE FROM TO LIRI % REDUCED RIRI % REDUCED AVG IRI % REDUCED

0095N 0.00 457 34.09 45.7% 29.77 34.7% 31.93 39.8%



1-95 North Attleboro — Foxboro “Before” 7> massDOT

Massachusetts Department of Transportation
Highway Division

[-95 North Attleboro-Foxboro (2008)
6.39+ miles (51.12 lane miles) "
3 lanes + Breakdown lane & Shoulder =

Distress
Ravelling & Weathering OGFC
Delamination & Thermoplastic
Longitudinal Joints & Plow Damage

Rehab
Micromill & 1.25” ARGG Thin Overlay

Bid $6,008,093.25

Bridge Repairs, ramp & interchanges
($0.9M)

Clearing & Grubbing
Frames/Grates (lockdowns)
Guardrail repairs & Safety items
Traffic Control, Striping, etc.

Cost $ 117.5K/lane mile

Pre-Construction Ride Statistics

COLLECTION
ROUTE FROM TO LIRI RIRI AVG IRI COMMENTS YEAR PROJECT #
0095N 4.57 8.22 7791 88.53 83.22 Before 2008 58178

0095N 9.38 12.12 70.29 67.50 68.90 Before 2008 58178
11



Massachusetts Department of Transportation
Highway Division

1-95 North Attleboro - Foxboro 7> massDOT

Construction Ride Statistics

AVG
ROUTE FROM TO LIRI RIRI IRI COMMENTS COLLECTION YEAR PROJECT #
0095N 4.57 8.22 55.39 65.49 60.44 After 2009 58178

0095N 9.38 12.12  41.82 65.64 53.73 After 2009 58178
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Highway Division

1-95 North Attleboro - Foxboro 7 massDOT

Reduction In IRI After Project Completion

ROUTE FROM TO LIRI % REDUCED RIRI % REDUCED AVG IRI % REDUCED
0095N 4.570 8.220 22.52 28.9% 23.04 26.0% 22.78 27.4%
0095N 9.380 12.120 28.48 40.5% 1.86 2.8% 15.17 22.0%

13



Massachusetts Department of Transportation
Highway Division

1-495N Milford — Southborough “Before” 7' massDOT

I-495N Milford - Southboro (2008)
11.12+ miles (44.48 lane miles)
3 lanes + Breakdown lane & Shoulder
Distress
Ravelling & Weathering OGFC
Delamination & Thermoplastic =
Longitudinal Joints & Plow Damage
Structural Cracking north of 1-90

Rehab

Micromill & 1.25” ARGG Thin Overlay

Added 1.75” pavement structure north

of 1-90 /
Bid $4,800,781.00 ’

Clearing & Grubbing
Frames/Grates (lockdowns)
Traffic Control, Striping, etc.

Cost $ 107.9.5K/lane mile

Pre-Construction Ride Statistics

ROUTE FROM TO LIRI RIRI  AVG IRI COMMENTS COLLECTION YEAR PROJECT #

0495N 50.55 61.67 83.94 81.17 82.55 Before 2008 54488
14



I-495N Milford — Southborough 7> massDOT

Massachusetts Department of Transportation
Highway Division

Ride Statistics

ROUTE FROM TO LIRI RIRI  AVG IRI COMMENTS COLLECTION YEAR PROJECT #

0495N 50.55 61.67 83.94 81.17 82.55 Before 2008 54488
0495N 50.55 61.67 37.89 52.86 45.37 After 2009 54488
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1-495N Milford — Southborough “After” 7) massDOT

Highway Division

Reduction In IRI After Project Completion

ROUTE FROM TO LIRI % REDUCED RIRI % REDUCED  AVG IRI % REDUCED
0495N 50.55 61.67 46.05 54.9% 28.31 34.9% 37.18 45.0%



Rt 24 Brockton — Raynham “Before”

12.38+ miles (99.04 lane miles)
3 lanes + Breakdown lane & Shoulder

Distress
Ravelling & Weathering OGFC
Delamination & Thermoplastic
Extensive temporary patching
Structural Cracking at bridges only!

Rehab
Micromill & 1.25” ARGG Thin Overlay

Added 2” pavement structural inlay at
bridge approaches.

Bid $12,275,737.50
Extensive Bridge Work
Clearing & Grubbing
Frames/Grates (lockdowns)
Traffic Control, Striping, etc.
Major Interchange network at 1-495.

Cost $ 123.9K/lane mile

Massachusetts Department of Transportation
Highway Division

/’) massDOT

Pre-Construction Ride Statistics

ROUTE FROM TO LIRI RIRI  AVG IRI COMMENTS COLLECTION YEAR PROJECT #

0024N 21.43 33.81 80.06 68.28 74.17 Before
17

2010 61791
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Massachusetts Department of Transportation

Rt 24 BFOthOn - Raynham Highway Division

OPER  ROUTE Rn Com DLW £ B OPER  ROUTE Rn Com
SIMLCP 0024N 01 A A " R < JJHSLCP  0024N 01
22.986 44.0 10/09/23 2 - ” 22.975 45.2 11/09/14

Ride Statistics
ROUTE FROM TO LIRI RIRI AVG IRI COMMENTS COLLECTION YEAR PROJECT #
0024N 21.43 33.81 80.06 68.28 74.17 Before 2010 61791
0024N 21.43 33.81 65.34 56.96 61.15 After 2011 61791

18



P YmassDOT

Rt 24 Brockton — Raynham “After” U [

Reduction In IRI After Project Completion
%
ROUTE FROM TO LIRI % REDUCED RIRI % REDUCED AVG IRI REDUCED

0024N 21.43 3381 14.72 18.4% 11.32 16.6% 13.02 17.6%
19
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RT 24 Avon Stoughton “Before”

4.02+ miles (31.16 lane miles)
3 lanes + Breakdown lane & Shoulder

Distress
Ravelling & Weathering OGFC
Delamination & Thermoplastic
Thermoplastic markings gone
Rehab
Micromill & 1.25” ARGG Thin Overlay -
Bid $4,349,096.25
Bridge Patching & Repairs
Clearing & Grubbing
Frames/Grates (lockdowns)
Traffic Control, Striping, etc.
Guardrail repairs & interchanges.
Cost $ 139.5K/lane mile

Massachusetts Department of Transportation
Highway Division

7> massDOT

Pre-Construction Ride Statistics

ROUTE FROM TO LIRI RIRI  AVG IRI
0024N 33.82 37.84 7461 85.76 80.18

COMMENTS

Before

COLLECTION YEAR PROJECT #
2009 59128



| A _
RT 24 Avon Stoughton 7 maSSDOT

Highway Division

Post-Construction Ride Statistics

ROUTE FROM TO LIRI RIRI  AVG IRI COMMENTS COLLECTION YEAR PROJECT #

0024N 33.82 37.84 37.58 4258 40.08 No Bridge 2010 59128
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P YmassDOT

RT 24 Avon Stoughton “After” Vo

Highway Division

Reduction In IRl After Project Completion

ROUTE FROM TO LIRI % REDUCED RIRI % REDUCED  AVG IRI % REDUCED
0024N 33.82 37.84 37.03 49.6% 43.17 50.3% 40.10 50.0%
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Ride Quality & Thin Overlays P [

Ride quality improvements with thin overlays? Yes!
Incentives or Penalties based on IRI? Yes!
Micromilling & Surface Preparation vary significantly.

Began collecting data on thin lifts, milling and ride —
not sufficient data to make a conclusion, but......

Hypothesis: poor milling is related to poor final ride?

Left wheel Rt Wheel Average Average

Project IRI Milled IRI Milled  IRI Milled IRI Paved
Roadway A 79.39 81.00 80.20 61.15
Roadway B 77.23 74.74 75.98 TBD
Roadway C 95.44 95.93 95.68 TBD
Roadway D 124.61 126.70 125.65 TBD
Roadway E 116.75 117.58 117.17 TBD
Roadway F 71.74 76.13 73.94 45.37

Roadway G 146.07 143.67 144.87 TBD
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Route 8 Cheshire Lanesbhoro
Ongoing Monitoring

H ighway Di v ion

& MassDOT looked at systems & methods to mitigate
reflective cracking.

& Use of “strain tolerant” layers in preservation ~ Stress
Absorbing Membrane Interlayers (SAMI).

& Systems that could be placed independently of an
overlay, such as Rubber Chip Seals and Fibermat.

& Four test sections were constructed on Route 8 in the
towns of Cheshire- Lanesboro.



Route 8 Cheshire Lanesboro /’ maSSDOT
Ongoing Monitoring

& HMA thin overlay on Fibermat
SAMI.

& HMA thin overlay on Asphalt
Rubber SAMI

& Bonded Thin Overlay (Novachip) on
Asphalt Rubber SAMI

& Bonded Thin Overlay (Novachip) on
Fibermat SAMI
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Cheshire-Lanesboro — Two Years Later P Y¥massDOT

Massachusetts Department of Transportation

HMA Overlay on Shoulder — No SAMI 4 s
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C h eS h I re Lan eS bo r‘o — TWO Ye ars Late r / Massachusetts Department of Transportation
No SAMI - Core

Highway Division
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Massachusetts Department of Transportation
Highway Division

73’ massDOT

& Cheshire Lanesboro
Route 8

& Fibermat SAMI stops at
fog line.

& Surface cracking stops at
fog line.



Cheshire Lanesboro P Y¥mnassDOT

Massachusetts Department of Transportation

HMA over Fibermat 4 Fisessii
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Cheshire - Lanesboro
HMA over Rubber Chip Seal
AW

First Core on shoulder —
no SAMI

Second Core through
SAMI

Effective on most
longitudinal cracking

Effective on less light to
moderate transverse
cracking
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Cheshire Lanesboro & A s
HMA over Rubber Chip Seal SAMI
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I Massachusett: partment of Transportation

s
Highway Division

Route 8 Cheshire
Lanesboro

HMA over Rubber Chip
Seal SAMI

Crack stops at SAMI.

Effective on most
longitudinal cracking.

Effective on less severe
transverse cracking.
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& Route 8 Cheshire
Lanesboro

& Bonded Thin
Overlay on Asphalt
Rubber SAMI

. ¢ =u #Light Reflective

———_\+  Cracking visible

& SAMI| and core
appear intact.




Cheshire Lanesboro » massDOT

Massachusetts Department of Transportation

Bonded Thin Overlay on Rubber Chip SAMI 4 fissii




Cheshire Lanesboro “ImassDOT

Massachusetts Department of Transportation

Bonded Thin Overlay over Fibermat Highway Division




Cheshire — Lanesboro Cores » maSSDOT

chusetts Department of Transportatio

Bonded Thin Overlay on Fibermat SAMI I Highway Division

& Light reflective cracking visible — mostly
transverse

& Core & Fibermat SAMI Intact



Cheshire — Lanesboro Cores »~ maSSDOT

achusetts Department of Transportation

Bonded Thin Overlay on Fibermat SAMI | Highway Division

, /‘I :
& Fibermat W|th Bonded thin overlay.
& Light reflective cracking — mostly transverse.

& Core and fibermat SAMI intact.



husetts Department of Transportation
nghway Division
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Preservation Observations

& Learning curves are slowly becoming performance curves.

40

2004 CMCR %" overlay on 1-91 Bernardston-Greenfield ~ performing
well. (trucks)

2005 CMCR thin overlay on Rt 146 performing well.

2006 CMCR thin overlay on Rt 2 performing well.
2007-2008 Bonded thin overlays on 1-190 performing well.
2007 ARGG thin overlays performing well on [-295 & others.

2008 Rt 8 Cheshire Lanesboro Interlayer Project performing well to
retard cracks.

2010 MassDOT piloted Cold-In-Place Recycling in Pittsfield with HMA
overlays (2 roads).

& Treatment seemed appropriate for the pavement thickness, but localized
freeze thaw action was considerable ~ 6"+ frost heaves.

# Drainage, Drainage, Drainage. Don’t skip the obvious (or not so obvious)!

& Not magic bullets ~ project is performing well, but design work and testing is
necessary to ensure performance!
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H ighway Di v ion

MassDOT Trends

GreenDOT and other Green Initiatives.

&/ Warm Mix ~ need to actually lower temperatures (and quantify
reductions in GHG)!

& Emphasis on treatments having reduced carbon footprint!

& Many contracts require a sustainability statement when going to
the MassDOT Board!

Preservation work remains subject to “Complete Streets

program and consider ADA, Sidewalk, Environmental,

Safety (guardrail height) and Bicycle Accommodations.

Need to work with our Industry partners to provide
training and get the preservation message out!

Thin mixes with polymers and higher RAP content mixes
are of interest.

Still looking for a project ~ HIP with polymer thin overlay.
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H ighway Division

Research & Projects

& UMass Dartmouth ATMC Open Ended Research

& "Determining the Influence of Plant Type and
Production Parameters on the Performance of Plant
Produced RAP Mixtures.” (Plant RAP)

& "Performance Characteristics of Thin Lift Overlay
Mixtures Containing High RAP Content, RAS and
Warm Mix Asphalt Technology.” (RAP, RAS & Warm
MiX)

& “Performance Characteristics of Asphalt Rubber

Mixtures Containing RAP and Warm Mix Asphalt
Technology.” (RAP & Asphalt Rubber)

& Thin Lifts with High RAP for Low(er) Volume Roads.

& University Project to track MassDOT experimental
pavements (pending)..
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Research & Projects

& Evaluating the Impacts of Reductions In
Gyratory Compactive Effort on HMA
Mixtures (100 to 80) — WMA & HMA.

& Calibration Center for Profiling Devices for
QA.
& “Manual for the Preservation, Maintenance

and Rehabillitation of Highway
Pavements.”
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Contact Information

Edmund Naras

Pavement Management Engineer
MassDOT — Highway Division

10 Park Plaza, Suite 4210
Boston, MA 02116

(617) 973-8269 (w)
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