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HMA Pavements Rehabilitation

for Higher Performance

Key Points

» Evaluate to understand deterioration root cause
» Assess methods to slow down deterioration

» Evaluate/Select best options to achieve



HDOT Chapter 4 : Pavement Rehabilitation Procedures

Non-Structural Failure

Loss of functional quality from distresses other than traffic loading is considered
non-structural failure. For asphalt concrete (AC) pavements, block cracking,
transverse cracking, longitudinal cracking, raveling, and rutting and depressions due
to instability of the AC mixture are distresses for which the primary cause is not
structural failure of the pavement section. For Portland cement concrete (PCC)
pavements spalling, scaling, popouts, map cracking, and failure of joint sealant are
non-structural failures. Other conditions that affect both AC and PCC pavements
are items such as ufility trenches and settlement of embankments.
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Pavement Evaluation

https://www.fhwa.dot.gov/publications/research/
mfrastructure/pavements/ltpp/reports/O3031/03031 pdf

Great Resource:
FHWA Distress
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https://www.fhwa.dot.gov/publications/research/
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Reading A Road - Base Issues

Check for
Pumping

Alligator/Chicken Wire with fines
pumping




STRUCTURAL - Base Issue CORRECTION

Trench Cut- Dig Out Repairs

TriAx Geogrid & Rapid Repair GlasGrid 100
Trench Detail Alternatives

TRENCH FILLALTERNATIVE 1 [RENCH FILL ALTERNATIVE 2
3* MIN Hot Mix Asphalt Full Depth Hot Mix Asphalt

SAWCUT (TYPICAL)
6.5" AGGFEGATE BASE TX 1305 GEOGRD
EXISTING TX 160 GEOGRID
0.17" [2.0") MIN of
Rapid Repair GG 100 AC Mixx
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Reading A Road
- HMA Issues

DeAIamination, Pop-outs,

Trench Cut, Block Cracks

Delamination
Pop-outs

Block Cracking



FUNCTIONAL Evaluation - Crack Issues

Reading A Pavement — Severe Crack Type
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Understanding Cracks

1. Indication of expansive clay sub grades
2. Old aged “shrinkage” asphalt

3. Thermal

4. PCC Joints




Crack Evaluation

stand the type of movements
associated with a particular crack type



Crack Evaluation
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Digital Imaging — Not visible to naked eye



1.Traffic Loading

4. Aged/Weathered
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Higher Performing New/Rehab

HMA Pavements

We can achieve longer life, more
maintenance free performance, that
cost less, when we counteract the root
causes of deterioration



Designs for Higher Performing New/Rehab

HMA Pavements

PRIORITIES
= Reinforce to maximize ESAL capacity
- Tensile to mitigate cracking

- Waterproof to keep base dry
- Sustainable practices

REINFORCEMENT



Pavement Performance by Design

Counteracting Deterioration
Priority 1

» Maximize traffic capacity



Reinforcement Matters

Structural Reinforcement

Continuous high N
tensile fiberglass = '
Is to asphalt as
steel rebar is to
concrete

Increase the structural life of the asphalt
pavements using a high tensile rebar type
fiberglass with a modulus advantage over the
asphalt and is not water/temperature sensitive



REINFORCEMENT MATTERS!

No Reinforcement Reinforced with GlasGrid TF

Run Time
Oh 51m 5h 30m

Over 5 Times Longer



Maximum Load Distribution

Load distribution is one of the primary functions of a pavement

Conventional Pavement Load Distribution Curves

Surface Surface

" Base A £ 1> Bage

Subbase Subbase

Subgrade Subgrade



Maximum Load Distribution

Load distribution is one of the primary functions of a pavement

More Cost Effective and Higher Performing HMA Pavements

Most Efficient Pavement Load Distribution Curves

Rehabilitation New or Reconstruct

Load

GlasGrid

Subgrade




Design for Maximum Traffic Load

Structural -z.
Reinforcement

REINFORCEMENT

Design to increase ESAL capacity
with continuous rebar type high
tensile fiberglass :

1. HMA section must be critical layer

2. Must be placed in the tension zone of
the pavement



Equivalent ESAL Design with Reinforcement

Reinforced Thicker Equivalent

. Option Option
. | . 2’ HMA W/Course

REINFORCEMENT GlasGrid Reinforcing Rebar 8 |

| Levelling Course &

Existing Pavement

7

MOISTURE BEARRIER




Pavement Performance by Design

Counteracting Deterioration

Priority 2

» Delay crack return



Slowing Crack Deterioration

Crack Relief

CRACK RELIEF

High tensile rebar type reinforcing
+

Low tensile HMA =
Crack Resistant Pavements



Crack Mitigtion

High tensile = Crack delay

HMA Lacks Tensile
When new can be flexible, perform well

When cold or old gets brittle and cracks

Add tensile to absorb crack stress in new and
rehab pavement construction



Crack Mitigation

Texas Transportation Institute Overlay Tester




Pavements Ability to Resist Cracks

ALL Pavements (New, Overlay or Patch Repairs) Should Include reinforcement
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Pavement Performance by Design

Pavement Foundation Preservation

Priority 3

» Mitigate the effects of water



Slowing Impact of Moisture

Moisture Barrier

MOISTURE BARRIER

Preserve the traffic bearing
capacity of a dry Foundation:

Moisture barrier protects base from top
down moisture intrusion into the base



Moisture Intrusion Impact

o

Saturated base = rapid deterioration

Water
Single largest impact on rate of deterioration

Keeping water out is the most fixable

Include a long lasting moisture barrier in New
and Rehab pavement construction






Mitigate Moisture Intrusion

Seals cracks to keep water out of base
Preserves load bearing capacity

.S * ?
P 1 : o
s " ‘
] &
Asphalt Saturated 3 > &
Paving Interlayer s - HMA-RHMA Overlay
) <
Delays Reflective | Gig P

Crack Return

Eliminates surface (‘ ,
water intrusion into base Surface water

intrusion into base




Pavement Performance by Design

Counteracting Deterioration

Priority Step 4

» Sustainability



Ability to Mill, Recycle + Add to New HMA

New HMA with up to 30% RAP containing it will pass AASHTO
testing T281 for rutting and moisture susceptibility + T322 low
temp cracking

e

Figure 2 Control RAP mixture (left) and RAP
mixture containing GlasPave (right).

National Center for The Effect Of GlasPave™in RAP on Asphalt
Asphalt Technology v
Mixture Performance

RESEARCH SYNOPSIS-NCAT REPORT



» ,

'. “ ..- .' . .. °

\
A ) , , ‘ .
- A ) () .‘
= B &
| SN
C - C] U - - - - ~ — >

LY W
oh Bl vy

~~o“r‘ A

J .l‘ofec 'df'rom" oféj:ures tu}atiqn ko

'-s"

IR KKK IK 'ovo' SRR OKK TR KHKKK SRR HRRRAIRK 00000
, 2,&000&:0,& o A,ﬁé,:,g.& p&o, :0:.0002,2::00:g0:‘0ooso'footooo,o,ooo:,o.: * , ,poooof,o‘p,oooo.oo::::::
LR )5 008 SRR suwﬁ [

(&
PR Ny B

s“f“&“ AR
= ) \ N




GlasGrid TF Performance w

INSTALLATION



GlasGrid TF Installation

.“







Performance Validation w

IN-PLACE PERFORMANCE

Job Profiles



GlasGrid Performance

Loretta Heights, CO Installed 2006

2" HMA overlay on heavily alligator cracked HMA
<BEFORE 2006 Vs AFTER 2017

Minor Crack [
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GlasGrid Performance w
Santa Cruz, CA Installed 2004 2" HMA over PCC

&No mat Vs Paving Mat -
2015 Yr. 11 - Minor Crack




lasGrid Performance

LAKE Oswego, 2" HMA over Milled HMA

éBEFORE 2007 Vs AFTER 2015%
‘ 2017 YT. 10 - MlnorCrack =

_//
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lasGrid Performance — Tensar

—

Lake Oswego, OR 2” HMA over Milled HMA =

=

B

Same contractor, same mix, but No reinforcing

Fosburg Rd, Collector, After 7Yrs.




lasGrid Performance Tensar.

Pyramid, Sparks NV 4 lane, Heavy truck traffic, 3” HMA

GlasGrid 8501 Installed 2003 S/B curb lane only
S .

2016 Y. iStnII NO CRACKS n S/B Curb Lane




GlasGrid Performance

I-70 GlasGrid Trial Genesee CO 2"” HMA over HMA

Transverse Cracking, % of Original

120

100 = ==

80

~—8-— 8511

60
= Control

40 e 851 2-C

20

0
2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 16. Transverse Cracking in Eastbound Median Lane




lasGrid Performance

Highway 513, Lethbridge, Alberta, CAN
Crack Repair after 2.5 Years

Crack #11 Crack #10
GlasGrid 8502

No GlasGrid




lasGrid Performance

Influence of GlasGrid® on
Asphalt Pavement Performance.

NCAT Ongoing full scale
research

2018 Update: 18 years and
60 million ESAL’s of
accelerated traffic

loading

-Nat ona Ceg\ter for
Asphalt Technclogy

CAT

at \UBURN UNIVERSTTY

Performance Update 2018




Tensar

2018 Unreinforced Section: Cracking first observed in 20086.
Additional cracking extending from the centerline cracking.




GlasGrid Performance

GlasGrid Reinforced Section
after 60 Mil ESALs and 18 Yrs.
Cracking first observed in 2018 along the at construction joint




Summary Points w

Proper High Temperature
Coated, High Tensile, Low
Elongating, Continuous rebar
type Reinforcement will:

= Reinforce to add ESAL Capacity
= Delay cracks and their severity
= Waterproof to preserve base



Take Away: w

With Increased ESAL capacity, Delayed
Cracks and a Dry Foundation we can:
More rapidly improve network PCI

Reduce maintenance cost and intervals

Less downtime, work zones, liability

2 W N

Better Ride, Better looks, longer

Let us Help You Design & Build More
Maintenance free Pavement Structures
that Last Longer and Cost Less



Design Services:

HMA Pavement ESAL Increase Worksheet

Project Title: Date:

Project Location:

HYAZ Cawrlay Thickneess (Inches)
HYA2 Coerlay Modalus [ksi)
Existing HMA Thickness |Inches|
Existing AN Modulus [ksi)

Asphalt

PCC-CeharConzrate erTraatad Basa (Inches)
Baze Thickr2zs (Inches)

Baze Medulus (€51 |
#ase Type [

Base

% Subprade Thidavass (lnchie)
R Subiprade b dulas (kai)
2 Subprade CER(K)
& Subgrade Type
ADDIMONALEXISTING INFORMATION DESIRED OUTCOMES
STRUCTURAL STRUCTURAL
CURRENT TRAFF I INDEX TRAFFICINDEX
CIRRENT FCI PCIGOAL
STANDAGRD SINGLE AXLE LIZAD [Cins) TH| |PERCENT TRUCKS %
DUAL/SINGLE WHEEL FELLS PFER YEAR T I
TIRE PRESSLIRE P8I (FS1) 22| |EsALs GROWTHRATE (%) 3
Jeint or Crack Whee! Trenmaler % Efficiency (205 Min| TERMINAL P
RELABILIY | % per AQETO 38 typical 20795%) DESIGN UFE |Years)
STANDARD DEVIATICN (per A43ET0 56) 24
NCTES: FUNCTIONAL
The more complete the information, the more accurate the VEARS TOCRACK RETURN
design. YEARS TOFIRST PREVENTATIVE MAINTENANCE
ANTICIFATED MATNTEN ARCE CNCLE
Send Lo; Teral | Cenii: Pogelz | Flone: 750556 4506 trnails Uroger s 18nE areol &Gl




Sample Design:

Tensar.

Prajeved T arrmawsbcar, P C. P E. | Acgiication
Technelogy Manager - Pasement Ogtimization
GarreX FoMain P.EG.E | West Area Engimaer

Tensar Team

Dannis MRogers, Mawvsme st Mainte ramce Moe. Wae s

Raivorcamaet

MNroject Buskland Croscsing Spruco Ave Rehabilmation
Location: Siher Springs. Lyon Co. N/
CiemtCoract Maxco Lacich Mustang Vertures S16 4168-7901 | Dates iom|s201s

Raefereras N CEN/ 10318

Ao reirforcement 10 Ioresse ESAL capacity, maod iz FMWVLA. pasve et
design e ard performancs. with the least constnetior delay. for the least cost |

Digout and repalr weak Dase areas Filall cacks over 14" and repair any
POR-CLEs. Nstall V2© thick “IVA levaup, GIasGna TF rersooement . Ovenay
with 2 8° corrpacited HFMA
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Sample Design:

Sample Design with High Tensile GlasGrid/GlasPave Family of Products

| End of Llfe

Z 75 EantmgHMA

AB

Existing

" YA T YRGA Rl 2L YRS

R e I L o e b T
.y 1 o PN e o
2,75 ExistingHMA
R YR RIS T YRS RIS T YR,

AB

3"HMA

GGTF+2.5" HMA

4.2" HMA Overlay

2: 5‘~Ex1 shngH MA

AB

4.2" HMA

1,514 ESAL's

248,871 ESAL's

690,213 ESAL's

690,213 ESAL's

T1:4.16

T1:7.63

T1:8.61

T1:8.61

SN:1.35

SN: 2.94

SN: 3.42

SN: 3.42




Sample Design: w

1, Structurally equivalent fo adding 1.2" of HMA at 14% less cost

2. Grack delay up to 9X longer than using no reinforcement (VAT Sty

3.L.ong -term waterproof to preserve base structure

4, RAP with milled GlasGrid can be recycled back into a new hot mix and pass
AASHTO T281 + 322 for ruttinglwater susceptinility and cracking




Performance Vs Cost:

Sample Design with High Tensile GlasGrid/GlasPave Family of Products
Reinforcing Rebar

EXISTING
End of Lufe

2.5" HMA Overlay
3" HMA Overlay B Hivia Leve up,

4.2" HMA Overlay
2;7S‘ExistingHMA 2.75' ExistingHMA Z7S‘Imsungﬂm 275" Existing HMA

AB AB AB
ESAL's 248,871 690,213 690,213
Added Load % 1X 177% 177%
Crack Delay 1X 9X 1.4X
Waterproof NO YES NO
Design Life (Yrs) 15 26.6 26.6
SY Cost Per/Yr $2.22 $1.70 $1.77




QUESTIONS?

Thank you for your time!
If | did right, it was time well spent!

Dennis Rogers

Pavement Maintenance
Manager, West Region

760.668.3406
drogers@tensarcorp.com

Tensar Company Confidential Tensa r
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Longer Life Pavements

Importance of building longer lasting, more
maintenance free pavements that cost less

» Longer Life-improving PCI

» Reduce maintenance cost

» Looks better - longer lasting ride quality

» Fewer road closures, less public disruption

Means: Fewer work zone accidents and lawsuits



Safer Pavements

Work Zone Crashes: 2015 96,626, a 42% Increase last two years!

Work Zone Crashes vs. Non-Work Zone Crashes

(2008-2015)
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In 2015 Work Zone Crashes occurred once every 5.4 minutes.
Every day, 70 people are seriously injured. Over 25,500 Yr.!
Every week, 12 people die Over 600 Yr.!



Safer Pavements

CA Strategic Highway Safety Plan

Figure 7 Work Zone Fatal and Severe Injury Trends, 2003 to 2012

Il Fatalities
400

Bl Severe Injuries

300 —
202 200 204

Victims (n)

165 185
200 151 152 151

128

103 241

92
w8 52 I o 64 55 4 5 56
. []

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

According to the National Highway Traffic Safety Administration (NHTSA), traffic
crashes cost CA more than $22 billion per year



