Pavement Rehabillitation Selection
Making a Decision:
Applying What You've Learned
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| Rehabilitation Selection

* Tools for Decision Making
— Bituminous Pavement
* LRRB - Flexible Pavement Distress Manual
* LRRB - Investigation 808
 Basic Asphalt Recycling Manual (BARM)
e Industry Input
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Rehabilitation Selection
Flexible Distress Manual

IDENTIFY DISTRESS

| CAUSES|

CONSTRUCTION / MATERIALS
PROBLEMS
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LOCALIZED ?
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AND LOW SEVERITY
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YES
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IS THE PAVEMENT
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OVERLAY
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: Rehabilitation Selection
Flexible Distress Manual

AR / Description

4 Severity Level

e How to Measure
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Rehabilitation Selection
Flexible Distress Manual

~ Rehabilitation Alternatives
for each Severity Level
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Rehabilitation Selection
Investigation 808

Investigation 808 Summary

 Types of Reclamation
* Decision Factors
 Database Development
* Decision Checklists
 Criteria
 Recommendations
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t Rehabilitation Selection
Investigation 808

Selection Criteria

1. Isexisting HMA thickness adequate to support
CIR equipment (3.5 In.)?

2. s existing subgrade stiffness adequate to support
CIR equipment (5000 psi)?
3. Consider Surface Rating (SR) degradation rate.

4. If not structurally adequate then CIR should NOT
be used without additional overlay.
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t Rehabilitation Selection
Investigation 808

Selection Criteria (Continued)
5. If SR < 2.5 and multiple cracking or transverse
cracking Individual Weighted Distress (IWD) > 5.0:
— Mill and Overlay should not be used
e |fexisting HMA > 3.51n. use CIR or FDR
o [fexisting HMA <3.51n. use FDR only
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t Rehabilitation Selection
Investigation 808

NOTE:

— An IWD = 5.0 for a pavement with all medium
severity transverse cracks represents a crack count
of 25 cracks per 500 ft.

— An IWD =5.0 for a pavement with all high

severity transverse cracks represents a crack count
of 12 cracks per 500 ft.
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B Rehabilitation Selection
Investigation 808

Selection Criteria (Continued)

6. If the SR <2.5and multiple or transverse
cracking IWD is < than 5.0, use mill & overlay.

7. Finally, cost/benefits should be considered along
with decay rates in the final decision.
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Rehabilitation Selection
Basic Asphalt Recycling Manual

p ¢ Dlsks Candidate Rehabilitation Technlques
ayemern SIass Thin Thick Combination | paconstruction
Mode HMA HMA Treatments

Raveling . ! |
Potholes __ -——
Bleeding 1 1 1 1 1
Skid Resistance I e | I
ShoulderDropoff [ 11—
Rutting | -
Corrugations il I .
Shoving [ e
FtigueCracking | ] | ] |

Edge Cracking
Slippage Cracking
Block Cracking
Longitudinal Cracking
Transverse Cracking
Reflection Cracking
Discontinuity Cracking
Swells

Bumps

Sags

Depressions

Ride Quality

Strength

—1

Most Least
Appropriate Appropriate
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| Rehabilitation Selection

e Tools for Decision Making
— Concrete Pavement
 American Concrete Pavement Association -ACPA
—Guide to Concrete Overlay Solutions
« Mn/DOT Materials Office
e Industry Input
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Rehabilitation Selection |
Guide to Concrete Overlay Solutions

Initial Evaluation (steps 1-
1 Pavement History 3 Core Analysis 5 Condition Assessment Profile

* Pavement material (inchuding * Remaining life * Degth of distress Concrete Asphalt / Composite

aggregate coofiicient o tharmal + Desited traffic and performance level * Type of distress
expansion}, design, age, thickness,

lynrs * Desired design lile .

Surface Deficiencies Surface Deficiencies
Exi fhic and parf feval |+ Hlaviions scd grade retiction B » Friction loss * Bleading/Bushing .
u"‘.“"ﬂl“rl b inbt e i o [l“ SELEROE IR . = Joint deterioration (low to medium} * Block eracking Cond [ll_ﬂl’l
bl i * Map cracking (non-ASR) * Friction less E":'“ﬂ"on
\ . . aport
2 ual Examination s ) | * Popouts Noise il i
y * Noisn * Cormugation ) an

Concrete Asphalt / Composite /| * Sealing » Joint reflsctive cracking Pavement
Condition

Rankings

ifs of thickness for b

* Roughness inot distross related) * Roughness (not distress related)

* Plastic shrinkage cracks * Rutting

* Thermal shrinkage cracks * Woathering/raveling
* Erc, » Shoving

» Slippage

* Ete.
Structural Deficencies Structural Deficlencies
* Comner breaks * Fatigue (alligator) cracking
* Joint .

* Tented panels * Henves
* Longitudinal cracking * Longitudine! eracking
* Pumping/Taulting * Patholes
= Punchout = Transverse thermal eracking
* Matarials-related distrevs {medium * Rutting/shoving
1o sevare} * Subgrads [Subbass Candition

* Transverse cracking B

» Subgrade/Subbaze Conditian
= Eic.

Figure 9. Examples of axisting pavement canditions, eontinumd

Summary of Pavement Evaluation Process

What is the sxtent of pavement dis-
tresses. b ual evaluation and

overlay being considered? [ "
lays ¢ *

Figure 3. Examples of existing pavement conditions

8 DRAFTD6-09-08 Guide to Concrate Overays Guide to Concrate Overlays DRAFTDE-0308 9
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Rehabilitation Selection |
Guide to Concrete Overlay Solutions

Selecting Appropriate Concrete Overlay Solution

Pavement Condition Rankings
{based on existing pavement conditions)

[ C

=
Good [Concrate)

Structurally and materially sound but in

removal of sface defacts

-
Asphalt/Compaosite
Pavements Condition

Good [Asphalt

{6.1-12.7 em}

bonded sverlay design
cost-aeffoctively mest future

Srructurally and materially sound but in
meed of increased structural capacity,
improved ride-ahility or skid resistancs, or
removal of surface defects

Fair (Concrate)

Structurally and materially sou

nd but in

need of surface repairs or enlancement

=l

Fair {Asphalt/Composite)

Structurally and materially sound but has
surfsce distress such as rutting. shoving,

slippage, or thomsal cracking

p
Poor (Concrate)

Has measurable surface distresses and

exhibits some structural, mate
L other durability-related deterio

a1

Can

milling

the surface

remove surlace
deficiencies
cost-affectively,
bringing the
pavement to “Good
Condition™ and
ehancing petential
banding befere overlay
is canstructed?

Topairs cost-
atfectivaly sobva any
doficiencies, bringing
the pavement o “Good
Candition” balare ovarlay
is constructed?

And

I, and/or
ration

Poor {Asphalt/Compasito)

Has measurable surface disiresses such
a8 sovers rutting. sheving, slippage, ther
mal cracking, and exhibits some structural
dutorioration

-
Deterorated (Concrete)

~

Can joints in everlny be saved
1o match joints in the axisting
concrete pavensent?

roquiraments?
Or

Can s & in. (102 cm) or greator unbended
ovarlay design cost-effectively meet
lutusre traffic loads and design

Tito requiraments?

traffic londs and design life

Design
Bonded
Overlay
(2-5 in.)
Or
Design
Unbonded
Overlay
(4-5 in.)

Any indications
of potential future
durability problems,
such as early-age materials
related distress (MRD)
o unstable
conditiana?

Can spot
ropairs with an
unbended averlay cost

elbectively correct existing
or prevent potential unstable
conditions (0.5 wet subgrada) or
mijor deficiencies g, matesials-
reluted distress, faulting,
nsphalt stripping.
e )7

Can an unbonded

Exhibits significant

nelud-

ing structural, matorial, and/er other

g durability related distresses

Deteriorated {Asphalt/Composite)

Exhibits significant surlace deterioration
and some structural distresses

Figure 10. Flowehart process for selecting concrete overay type

10 DRAFT 06-09-08

overlay design, with
minor rapairs andfor thin
milling. cost-eflectively
mael future iraffic loads
and design life
requiremants?

Guide to Concrete Overlays

LRRB Pavement Rehabilitation Selection

Guide to Concrate Overays

Can milling
alone or lallowed
by spot-repairs with
unbended evarlny cost-
affectivaly remove major surface
and structural deficiencies and still
maintain a minimum of 3-4 inches
of existing pavement to
serve as hase for new
uibonded overlay?

-site recyeling and reconstruction
tioms:

Mill or crush pavement as granular
material; recyche as base o shoulder

approach, concrate prvements may be
rubshlized as long as thay are wniform
and the subgrade i stable anough 1o
support rubblization. See page )

{ No =P |+ Place ull-depth concrete.

mstrisct full-depth pavement replacement

DRAFT 06-09-08 n
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Pavement History

e Two local roadways

e Builtin 1993 using Mn/DOT
Spec 2340 mix

— 6” bit on one roadway
— 8” bit on the other roadway

» Both roads received a chip
seal between 1998 and 2001
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http://pavementinteractive.org/images/d/d5/Chip_seal6.jpg

Y Case Study #1 Overview
Pavement Condition

e The wearing course began debonding from the lower
layers in the spring of 2008

— A number of shallow potholes formed
« Potholes were milled and patched
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Case Study #1 Overview
Pavement Strength Evaluation

 In-place and Rice Specific Gravity tests were
performed on the bituminous wearing course

» Core densities ranged from 86% to 92%

o Extracted bituminous content was 6.0% In the
good areas and 5.7% in the bad areas
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e The chip seal has
debonded from the
underlying wearing
course In areas showing
surface distress

* There Is stripping In the
wearing course, causing
the shallow potholes
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& Case Study #1 Overview
Surface and Subsurface
Drainage Review

e Curb and gutter is currently in place on both roadways
and in good working condition

e There Is evidence of moisture intrusion into the
wearing course underlying the chip seal
— Seen In the upper ¥2” of cores 3, 4 and 5

S
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| Case Study #1 Recommendations

* Major Considerations:
— Age of pavement

— Bituminous pavement deterioration
e Limited to the wearing course

2” Mill and Inlay
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| Case Study #2

w
ﬂ/{i LRRB Pavement Rehabilitation Selection



D Case Study #2 Overview
Pavement History

e County State Aid Highway

e Constructed in 1989
— 5” bituminous pavement
— 12 aggregate base
— Clay subgrade

« Constructed with a portion of roadway in the
adjacent county

* Abuts a two mile portion of road built in 1941
— 4”7 — 5” bituminous pavement (after several overlays)
— 9” aggregate base
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Case Study #2 Overview
Pavement Condition

 Surface condition rating is 3.40
— Low to moderate transverse, longitudinal an
fatigue cracks

 Surface condition rating of the abutting
older roadway Is 2.80

Termdnd

(TR 116

15

CSAH 33

?’
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. Case Study #2 Overview
Pavement Strength Evaluation
Surface, Base and Subgrade Analysis

* From the coring report:
— Surface thickness varies 4.0” to 6.0”

Total
thickness
of
asphalt
concrete,

1L,
izl
e |
Ty 7]
o ]
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_ Case Study #2 Overview
Pavement Strength Evaluation
Surface, Base and Subgrade Analysis

* From the coring report:
— Surface thickness varies 4.0” to 6.0”
— Average surface thickness is 5”
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& Case Study #2 Overview
Pavement Strength Evaluation
Surface, Base and Subgrade Analysis

e Spring Season Axle-Load
— Posting = 9 tons/axle
— Capacity = 8.3 tons/axle

» Deflection Analysis Results:
— Effective Subgrade R-value = 7.4

o Structural Analysis Results:
— Reported GE = 23.2 inches
— Effective GE = 21.0 inches
— Mn/DOT Design GE = 30.4 inches

%
s

%y LRRB Pavement Rehabilitation Selection



& Case Study #2 Overview
Surface and Subsurface
Drainage Review

 Ditches are in-place e -

* Roadway appears to W

pe draining adequately

"

';':i'“'- gt
el b e g §
E PR !
g '.*.-"r'.;f#.}:' Kyt
¢ FAN T 'J' "4 - ; :

LAl k#iﬁw mﬂﬁ'ﬂs AR 2V
»cv -‘? "
i I':-_&_,‘

i~
o SR
b e
. )

L@i LRRB Pavement Rehabilitation Selection



w
L('E LRRB Pavement Rehabilitation Selection



| Case Study #2 Recommendations

* Major Consideration:

— The performance of overlays throughout
the history of the abutting older pavement

 Cracks have propagated through the overlays
at a rapid rate

 Using CIR in similar situations has produced
better results on other County projects
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l Case Study #2 Recommendations

» Engineered Cold In-place Recycling
— Recycle 4” of the original bituminous pavement
— Surface with 3” of bituminous pavement
— Drain tile

.
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} Case Study #2 Comparisons

 Different approaches taken by the
two counties with this roadway:

— County #1 chose CIR option in 2004

8 low severity transverse cracks within first
8/10t of a mile (2008)

4
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l Case Study #2 Comparisons

— County #2 chose 2” Mill and Overlay option in
2005 with Seal Coat in 2006

e Over 300 low to moderate transverse cracks and
numerous longitudinal and fatigue cracks within
first 8/10" of a mile (2008)

: '_.-.' _4 v "'3.',' .,"' . 1 I.l
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Case Study #3
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 Case Study #3 Overview
Pavement History

* Low volume, rural trunk highway
e Built as a gravel road in 1934

e Reconstructed in 1955

— 1.5” bituminous wearing course over 6” of
soil-cement treated base

o 2.75” bituminous overlay placed in 1973

>
i

%y LRRB Pavement Rehabilitation Selection



| Case Study #3 Overview
Pavement Condition

o Severe pavement deterioration
— Rutting >1.5” deep

w
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Case Study #3 Overview
Pavement Strength Evaluation
Surface, Base and Subgrade Analysis

 Preliminary deflection testing indicated the
In-place subgrade to be very wet and
unstable

4
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4 Case Study #3 Overview
Surface and Subsurface
Drainage Review

« Subgrade consists of 2’ of ditch soil placed
under roadway

— Organic silt loam solls

— Poor drainage and wet, weak subgrade year
round
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| Case Study #3 Comparisons

e Test sections were constructed in 1993

— 2 bituminous overlay sections
e Test Section 1 — 3” thickness
e Test Section 2 —5” thickness

— 4 whitetopping sections
e Test Section 3 — 6” thickness, bonded, undoweled
e Test Section 4 — 6” thickness, bonded, doweled
e Test Section 5 — 6” thickness, bonded, undoweled

— HMA milled for even surface

e Test Section 6 — 6” thickness, unbonded, undoweled

* Edge drains were installed along all the test sections
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| Case Study #3 Comparisons

e Bituminous Overlay Maintenance:

— Transverse and longitudinal cracks were routed
and sealed in 1997

— Chip seal applied in 2000
« Whitetopping Maintenance:

— No maintenance has been performed on the
whitetopping sections through 2007
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« 3” Bituminous Overlay
— Crack spacing is 15 - 20’

L‘E LRRB Pavement Rehabilitation Selection
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e 5” Bituminous Overlay
— Crack spacing is 50’
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} Case Study #3 Comparisons

e 6” Whitetopping
— Bituminous surface was milled
before placement
— Bonded
— Undoweled

e Only required maintenance
has been patching over
settled culverts

e Some longitudinal cracking
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* Proposed Design:
— 6” Whitetopping
« Milled bituminous surface
for uniform thickness
e Bonded
e Undoweled
— Edge drains along the roadway '~

 Will reduce subgrade
Instability and extend the
life of the pavement
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Case Study #3 Recommendations

TH 30 Total Construction Costs for Pavement and Shoulders (1993 dollars)

Test Section | Special Items Bid As-built
Included Price/mile Price/mile

$68,728 $76,972

$126,596 $134,852

3 (control) $141,766 $154,023

dowels $168,724 $180,885
milling $148,806 $161,063

curing $143,034 $155,290
compound

1 mile=1.6 km
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Case Study #3 Recommendations

Equivalent Uniform Annual Costs

Test
Section

Thickness and type

Estimated Life
(yrs)

EUAC?

With
maintenance

No maintenance

1

3 inch hot-mix asphalt overlay

10

$10,487

$9,023

2

5 inch hot-mix asphalt overlay

15

$12,342

$11,296

3 (control)

5 inch minimum (6 in. avg)
bonded undoweled PCC
overlay

20

$10,353

5 inch minimum (6 in. avg)
bonded doweled PCC overlay

$12,158

6 inch bonded undoweled
PCC overlay

$10,826

5 inch minimum (6 in. avg)
unbonded undoweled PCC
overlay

$10,438

1 inch = 25.4 mm a) Annual inflation rate = 3.0%
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« Although all sections are In
good condition (2002), this
proposed design:

— |Is the most economical design
to date

— Has required no maintenance
to date

— Has a better ride quality than
the other sections
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