\\

Best Practices for Repairing
. & Preserving Concrete
Streets and Roadways =

»_'.5""-';’

Dan King, Ph """PE
deklng@lastate edu

IOWA STATE.UNIVE RS SR ~~_ National Concrete Pavement
A I neltayion || e R T R S s Technology Center J\

o sy v o Wl '_ _'L1~ i " ; _ . e =
5 "] Xy \M o L I, y % o B = B .
3 = o (o X vy b 3 " 'y . ¥ ¥ » , bl o
- -. e = ’ i o . “‘.\ Ay ; ) 5 L W b _ . ¢ & X & 3
: 5 1 e “ VS B T S TR AR R : A & g an i :




Housekeeping

File View Help @v _GHE@\ X
&

Sound Check =ml 9

¥ Audio

- Hide or display the control pane| =————————————

(®) Computer audio
O No audio

W MuTED
Microphone Array (Realtek(R) Audio)

Speakers/Headphones (Realtek(R) Au... ™

Talking:

¥ Questions

[Enter a question for staff]

Screenshot
Webinar ID: 807-080-187

@ This session is being recorded.

& GoloWebinar



Housekeeping

» Choose audio system
» Computer (preferred) or phone

* If you choose “phone,” a number will come up

* Phone may be helpful if computer audio
IS poor

ON AIR  Shov

0000

Show Stop Change
Screen v Showing Ke'_-.-'b rdiS.'_ Prasenter

Soreen

Sound Check =ml 9

(@) Computer audio

D Phone call
O Mo audio

¢

Micropheone (HD Pro Webcam C920)

EEEN
Speakers/Headphones (Realtek(R) Au.. »




Housekeeping

* Ensure that the system is connected to the
right hardware e Vi e @ _Oox

« Change using the down arrow 5 o 9

Sound Check =mHE 9

@ Computer audio

O No audio

¥ MuTED
Microphone Array (Realtek(R) Audio)

Speakers/Headphones (Realtek(R) Au... v

Talking:

P Attendees: 2 of 501 (max)

Screenshot
Webinar ID: 807-080-187

@ This session is being recorded.

&3 GoloWebinar



Housekeeping

* Everyone is muted L
- If you have questions, type them here o S
(O No audio
- We will compile all of the questions after O
the webinar is finished and post a full
Q & A O n I i n e Speakers/Headphones (Realtek(R) Au... v

Talking:

* Alink to download a pdf of the slides is
included under the “Handouts™ tab

* PDHs will be sent out to all attendees e o o
after the webinar

Screenshot
Webinar ID: 807-080-187

@ This session is being recorded.

€8 GoloWebinar




Housekeeping

]()\VA STAT E U N ]\'IERS [T‘Yv Search CP Tech Center Q

Institute for Transportation

ABOUT ~ NEWS ~ EVENTS ~ TOPICS ~ RESEARCH ~ PUBLICATIONS NC* ~ CONTACT ~

FHWA Cooperative Agreement Resources

CP Tec

—— _ Concrete Pavement & Materials Stakeholder Feedback

Natic echnology
FAA Airport Concrete Pavement Technology Program Resources

Cent

Student and Practitioner Resources

Webinars and Videos

Concrete Infrastructure Research Database

External Resources

RESOURCES / CP TECH CENTER

Concrete Overlays

— 01/ 02 Pavement preservation and rehabilitation are growing in importance, leading to increased interest in concrete overlays. (Photo
courtesy of Kevin Merryman, lowa DOT)
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Acknowledgments & Additional Resources

* Thanks to lowa DOT & ICPA for supporting this program

 Much more information is available at the Pavement
Preservation topics page on the CP Tech Center website

- www.cptechcenter.org/pavement-preservation/

CP Tech Center C‘

National Concrete Pavement Technology i u
Center

CP TECH CENTER | PAVEMENT PRESERVATION

Pavement Preservation

Transportation agencies are continually being asked to
do more with less as they work to maintain the condition FOR MORE INFORMATION

of their facilities. Pavements represent a large part of the

transportation infrastructure. Pavements left to For more information about CP Tech Center
. deteriorate without timely preservation or maintenance work related to pavement preservation,
~ treatments are likely to require costly and disruptive Colc
" major rehabilitation and reconstruction much sooner than Peter Taylor
. | those administered appropriate preservation treatments. DIRECTOR, CP TECH CENTER

515-294-9333
playlor@iastate.edu

The CP Tech Center and others have therefore
developed numerous resources detailing not only state-
of-the-art but also tried-and-true methods of concrete


http://www.cptechcenter.org/pavement-preservation/
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» The Concrete Pavement Preservation Guide is the CP Tech
Center’'s most comprehensive resource on this topic

» Special thanks:
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Jerod Gross, Snyder & Associates PRESERVATION GUIDE

* Lee Shepard, ICPA

* Todd Hanson, lowa DOT
» Kurt Smith, APTech

» Max Grogg, APTech

* Prashant Ram, APTech
» Kelly Smith, APTech
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Today’s Presentation

* Introduction

- Evaluating Potential Projects

* Preservation & Repair Treatments
» Putting Projects Together




Introduction




Today’s Landscape

» Given trends in highway funding and spending, agencies must
find cost effective ways to keep up with demands on their
streets and roadways and maintain them in good condition

Total public spending across all levels of government on transportation infrastructure, 1956-2023, 20235 dollars ?mm National Highway Construction Cost Index (NHCCI)
= Highways Mass transit and rail ok g
5 ekt e st . =“N”H§;”“ ,
Inflation-adjusted highway d D
spending peaked in 2002,
$2508
$2008
$1508
$1008
$50B
1.20
$0 voo| 988

1960 1963 1870 1973 1950 19835 1990 1993 2000 2005 2010 20135 2020

Sources: Urban Institute, FHWA



Pavement Preservation

- Concrete pavements stand out for their ability to fulfill long-term
service life objectives and adapt to changing traffic loads

» This ability can be leveraged even further with a more
proactive approach to pavement preservation

Concrete paving on bituminous treated subgrade on the Ontario-to-Colton Freeway
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c Pictured 2017 |

-10 near O’tario,CaIifornia s e
" Constructed 1947 270,000 vpd

Images: Southwest CPA



What is Pavement Preservation?

* A proactive approach to managing pavement assets

* Focused on extending pavement life and maintaining or
restoring functional condition

» Accomplished using a collection of maintenance, preservation,
rehabllitation, and repair treatments

From the Concrete Pavement Preservation Guide, 3rd Edition:

Concrete pavement preservation is a Strategy of extending concrete
pavement service life for as long as possible by arresting, greatly
diminishing, or avoiding pavement deterioration processes.




What is Pavement Preservation?

A look at pavement condition over time, and where these
treatments and activities fit in:

Implement timely & less costly
A preservation techniques

Pavement Preservation .

G)
o)
o]
=1

Goal of extanding servica

% life without distresses »

Timely (more costly)
techniques

Rehabilitation

\ [ Reconstruction .
Minor N Mzajor

1el1abllltatlnn Rehabllrtaﬂor\
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S

Pavement Condition
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Poor Time



Keys to Successful Projects

 Right pavement: few/limited structural
problems or materials-related distress

 Right time: before significant structural issues

* Right treatment: address the conditions with
targeted treatments

* Right installation: install the treatment
effectively so the full benefits are achieved




Concrete Pavement Preservation Treatments

Selected treatments, including typical performance:

Expected Performance
Treatment :
(treatment life)

Slab stabilization 5 to 10 years
Partial-depth repairs 10 to 20+ years
Full-depth repairs 20+ years
Dowel bar retrofit 15 to 20+ years
Cross stitching 10 to 20+ years
Diamond grinding 15 to 25+ years

Joint resealing 8 to 16+ years
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Which of these treatments do you
have experience with? (Select all
that apply)

@ The Slido app must be installed on every computer you're presenting from slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Evaluating Potential Projects




Treatment Strategy Selection Process

SO A D=

Conduct pavement evaluation

Determine causes of distress

Identify treatments to address distresses
Identify constraints and key selection factors
Develop feasible treatment strategies

Assess cost effectiveness of alternative
treatment strategies

Problem
Select preferred treatment strategy

- gy P P -
‘ fuw\“w,f — [

Solution




1. Conduct Pavement Evaluation

- How do we determine if preservation is right for a project and
which treatments we should use?

- Pavement condition data
» Distress surveys
- Drainage surveys
» Testing and Sampling
» Smoothness/roughness testing
* Friction testing
» Deflection testing
» Cores




2. Determine Causes of Distress

- Use insight gained from survey information, testing data, and
core samples to determine root causes for observed distresses
and deficiencies

» Structural E—
- Functional el o
 Materials

» Drainage




3. ldentify Treatments to Address Deficiencies

» Select treatments based on prevalence, severity, and causes of
observed distresses

Concrete Pavement Distress
Assessments and Solutions

IDENTIFICATION, CAUSES, PREVENTION & REPAIR




3. ldentify Treatments to Address Deficiencies

* Treatment-distress matrix:

. Slab Slab Cross/Slot - . Retrofit | Joint | Crack | PCC
Distress Stab Jack PDR | FDR | DBR Stitch Grinding | Grooving Drains | Reseal | Seal |[Overlay
Corner breaks v va v
Linear cracking v vab va v
Punchouts v v
D-cracking ve
Alkali-agg ve
reaction (AAR)
Map cracking, v
crazing, scaling
Jt seal damage v
Joint spalling v v
Blowup v
Pumping 4 v v v v
Faulting v v v v
Bumps/heaves/ v
settlements
E;)C:I;is()hr:ngllow v v v




3. ldentify Treatments to Address Deficiencies

 Pavement condition data can be obtained from the lowa
Pavement Management Program (IPMP)

IPMP Web Portal

= lowa Local Road Condition Data




3. ldentify Treatments to Address Deficiencies

- Data-driven approaches in pavement management systems:

Performance | Typical Trigger | Typical Limit Possible Treatments

Indicator Value Value
Transverse 1.5-2.5% of 5-15% of slabs |+ Full-depth repair
Cracking slabs cracked cracked * Dowel bar retrofit
: L 2.0-4.0% of 15-20% of |+ Partial-depth repairs
Joint Deterioration . . .
joints joints  Full-depth repairs
Joint . 3)g—1/2 | Dowelbarretrofit
Faulting 1/8 inch inches « Diamond grinding
 Slab stabilization
Roughness 90 in/mi 170 in/mi * Diamond grinding




Have you used pavement condition data collected by
lowa DOT or the IPMP to develop a repair or preservation
project?

@ The Slido app must be installed on every computer you're presenting from slido



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

3. ldentify Treatments to Address Deficiencies

* Appendix 9-6 of the lowa DOT construction manual:

Defect Orientation Location Description Bra:]lrlsuv:[;se I, Recommended Repair Example

Relatively

parallel to & Saw/route & seal the crack or
Uncontrolled —_— within 1 ft. of . cross-stitch the crack
Crack Longitudinal JT. May cross FulF-Depth Fither Epoxy sawed joint if

or end at uncracked

long.JT

Relatively
Uncontrolled - pal|ra|lllel to & Full-Depth, hairline . Remove and replace panel or ——— e

Longitudinal within wheel : * | Either . T

Crack or spalled cross-stitch crack

path, 1-5 ft.

from JT

Relatively

parallel to & —~t— L
Uncontrolled Longitudinal =5 ft. from a Full-Depth Either Cross-stitch crack
Crack -

longitudinal JT

or edge
Spalled
sawcut or I . . .
uncontrolled Longitudinal Anywhere Spalled Either Partial-Depth Repair
crack
Uncontrolled . . . .
Crack Diagonal Anywhere Full-Depth Either Full-Depth Repair \

Two or more full
Uncontrolled Multiple per depth cracks . }1
Crack panel Anywhere dividing panel into 3 Either Remove and replace panel
or more pieces

Full-Depth repair per Specificafion 2529 a LTR = load-transfer restoration (if faulted less than 1/2"); 3 dowel bars per wheel path grouted into
Partial-Depth repair per Specification 2530 slots sawed across the crack. Slots must be parallel fo each other and the longitudinal joint. Backdill
Cross-stitch repair per Construction Manual 9.27 with non-shrink, cemeni-based grout. Diamond grind if faulting is severe.
Repairs should be made without use of Calcium Chiloride unless early
opening to traffic is necessary.




Preservation & Repair Treatments




Slab Stabilization and Slab Jacking

* Pressure insertion of polyurethane or grout to fill voids
underneath slabs (stabilization) or to raise slabs (jacking)

Grout or
‘/ polyurethane\

\ : SN S

Slab Stabilization Slab Jacking




Slab Stabilization

- Addresses issues such as loss of support and pumping/erosion
of subbase before they result in significant distresses like
faulting or cracking




Slab Jacking

- Best for addressing localized areas of settlement
- Fill areas, culverts, bridge approaches
- Not a method for addressing joint faulting

Beginning
of sag

\ ’/7 String line Nail to secure line
= m
. v
—‘ Maximum Wooden

(10 ft) depth of sag separator
blocks




Partial-Depth Repairs

- Removal and replacement of shallow areas of deteriorated
concrete (depth of up to 1/2 of slab thickness)

* Frequently used to address joint spalling and deterioration

Type 1 — Joint
“V” Milled
s
Type 2B - Crack /
“V” Milled
Type 2A — Transverse Joint

“V” Milled

Type 1 — Spot Repair
Saw and Chip

Type 2A - Longitudinal Joinl%/
“V” Milled

Type 1: Localized repairs
Type 2A: Joint repairs > 6 ft
Type 2B: Crack repairs > 6 ft




Partial-Depth Repairs

- What makes a good candidate for PDR?
» Spalling caused by incompressible materials
- Joint deterioration caused by de-icing chemicals
- Surface deterioration tied to poor curing or finishing




Partial-Depth Repairs

* When is PDR not the right solution?
* Deterioration greater than 1/2 slab thickness
» Spalling due to working cracks, dowel bar misalignment, etc.
- Joint deterioration caused by D-cracking or reactive aggregates
* In this case, PDR is at best a stopgap measure




Good Candidate for PDR?




Do you think this project is a
good candidate for PDR? (1/3)

@ The Slido app must be installed on every computer you're presenting from slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Good Candidate for PDR?

W v Looks like shallow spalling
l that could be addressed by PDR




Good Candidate for PDR?




Do you think this project is a
good candidate for PDR? (2/3)

@ The Slido app must be installed on every computer you're presenting from slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Good Candidate for PDR?

X We can see the dowel bar, so
deterioration exceeds 1/2 depth

T e .




Good Candidate for PDR*




Do you think this project is a
good candidate for PDR?

@ The Slido app must be installed on every computer you're presenting from slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Good Candidate for PDR*

?? The deterioration doesn't
= |look deeper than 1/2 depth,
~ but it looks pretty extensive —
we might want to take a core
to check




Partial-C

iepth Repairs

- SUDAS 7040.3.03 & lowa DOT 2530:

L340 1 133Hs | #0L°0v0L FuNDIS |

@\ _ra' min.

oW B L peRoRol
4

10" mi+ L

PCC PATCH Pavement
ACROSS JOINT
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PCC

2" min.
Initial Saw Cut ~ @ (TIE max.

[ G|

AN
i};{iﬁtung \- Existing PCC
or Crack Pavement

SECTION A-A
{Option 1: Sawed Edges)

2" min.
(@h [T&mrlr?ax.

g 2
" min. 5 _{

Ex_lstlng \. Existing PCC
oint
o ack Pavement

SECTION A-A
{Option 2- Milled Edges)

Existing Joint or Crack

_____ ﬁ“" _.
@/
10" min, - Ellsill"lg

PCC PATCH Pavemen
ABUTTING JOINT
2" min.
T2 max.
3 ] Initial Saw Cut
Vs
T
o |1
' min, 8 R
Existing Existing PCC
Jaint Pavement
or Crack
SECTION B-B

@ WVertical saw cut (typical). Apply
tack coat to sides and bottom.

@ Taper the sides of the removal area
30 to 60 degrees from vertical. Apply
cement grout to sides and bottom.

@ Saw and seal existing joint.

@ Extend patch limits at least 3 inches
beyond distressed area.

@ When milled removal is allowed, sawed
vertical edges are not required.
Apply cement grout to milled area.

Existing HMA
or PCC Pavement

HMA PATCH

S
1 10-17-17

SUDAS | 7040.104

SHEET 1 of |

SUDAS Standard Specifications

PARTIAL DEPTH PATCHES

ﬂ
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Partial-Depth Repairs

- Repair boundaries
- Determine extent of deterioration by sounding
« Extend 3 inches outside of unsound areas
« Combine spalls if closer than 24 inches

Limit of Sounding

Boundary Mark

2 — 4 inches

| | 4
.
=~ | -\
~ TN
= SIS

2 — 4 inches

I 2 -4 inches

I

Visual Limits

< >
Sounding Limits




Partial-Depth Repairs

- Pavement removal approaches
« Saw-and-patch
 Chip-and-patch
» Mill and patch

Chip out concrete 2 in. from saw cut with light-
weight jackhammer at 30—60 degree angle



Partial-Depth Repairs

» Milling options:

“V”’ Shape Milling
Head and Pattern

Rock Saw and
Rounded Pattern

Vertical Edge Mill
Head and Pattern




Partial-Depth Repairs

- Select repair materials based on curing time, placement
conditions, size and depth of repair, performance requirements

- Standard or high early strength PCC
 Other types of rapid-setting cements

* Polymer-based materials, o
. Bituminous materials— Not recommended for transverse joints




Partial-Depth Repairs

» Construction process
- Establish a clean, roughened surface (sandblasting)
* Prepare compressible joint re-former for patches at joints
- Joints can also be re-established by sawing




Partial-Depth Repairs

* Apply bonding agent (cement or epoxy grout) to patch area
» Ensure the bonding agent doesn’t set or dry out

* Place, finish, and cure the repair material
» Grout edges of the patch
* Re-saw joints (if sawing) and seal joints
» Must saw through the full depth of the patch




If you have worked on partial-depth repair projects,
which method have you found to be most common to re-
establish joints or cracks?

@ The Slido app must be installed on every computer you're presenting from slido



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Partial-Depth Repairs

« Can provide effective performance provided:
* Proper sizing to address the full extent of deterioration
 Construction with durable materials
* Proper installation




Partial-Depth Repairs

 Troubleshooting

- Failure to properly re-establish the joint or crack can lead to
debonding and rapid deterioration

- If sawing, make sure to saw on time and all the way through




Partial-Depth Repairs

* Troubleshooting

- Make sure to mix patching
materials properly, especially
when using something other
than standard PCC




Full-Depth Repairs

* Tried and true method of concrete pavement repair
+ Extends to the full depth of the existing slab
 Applicable for both repairs and utility cuts




Full-Depth Repairs

- Best for addressing intermittent structural deterioration
» Maintain serviceability or prepare pavement for overlay

Table 6.1. Candidate JPCP/JRCP distresses addressed by FDRs Table 6.2. Candidate CRCP distresses addressed by FDRs

Distress severity Distress severity
Distress type levels that could Distress type levels that could
trigger FDR trigger FDR

Transverse cracking Medium, high Punchout Low, medium, high
Longitudinal cracking Medium, high Deteriorated transverse cracks' Medium, high
Corner break Low, medium, high Longitudinal cracking Medium, high

Spalling of joints Medium," high Blowup Low, medium, high
Blowup Low, medium, high Construction joint distress Medium, high
D-cracking (at joints or cracks)? Medium," high Localized distress Medium,? high

Reactive aggregate spalling® Medium,' high D-cracking (at cracks) High

Deterioration adjacent to existing repair Medium," high Detenoration adjacent to existing repair Medium,? high
Deterioration of existing repairs Medium, high Detenoration of existing repair Medium,? high




Full-Depth Repairs

- SUDAS 7040.3.02 &

owa DOT 2529:

140+ 133Hs | LoLoros 3unald |

Existing Existing
Jaint [ Pavement

RT Joint
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1 )
1

S RO’ Joint

|

\

1E$ .
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=
=]
o

Existing Joint
s
Al A T
T

FULL ROADWAY
WIDTH PATCH
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< 'RD" Joint RO Joint = éé"““—;—'RD' Juint
E3 | L
RO J\oinl —% L T \
T !
max. R max T
OUTSIDE PANEL PATCH CENTER PANEL PATCH
WITH OPPOSING JOINT WITH OPPOSING JOINTS
(st Existing - Existin Exisfin Existing .
Existi g asing -
J;il:lmg Pavament \ Jaint Joint / Favement JE::::"Q
J
=3 .loint—.!
P S -
/ / RT' Joint - _\K'RD' Joint
RT Jaint { k B’ Joint -/ ‘
\ RE Jaint
0" min, -0 min.
oL @-3‘ max. & 1?% max.
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NO OPPOSING JOINT

Existing Joint

| —

CENTER PANEL PATCH
NO OPPOSING JOINT

Existing Jaoint

'8 Joint

!

-.-7 'R:IJP Joint
/

\

FULL ROADWAY ADJACENT PANELS
WIDTH PATCH PATCH

@ Patches on roadways with quarter point jointing
will be similar to third paint jointing details.

@ Minimum distance between existing joint and
patch is & feat. If distance is less than &
fael, extend patch ta existing joint.

@ If subgrade or subbase material is required
below palch, bring material io a level 2 inches
balow bettam of existing pavement.

@ BT, KT, or L joint depending on pavement
thickness and pouring sequence.

LONGITUDINAL SECTION

THRU PCC PATCH
Eﬁ"fgmg '\ J\DMI or Tie Bars
LV PN ™ )
4 | all [
Existing
Pavement T+2" (typ.}
®

7040.101

SHEET 1 of 1|

SUDAS

SUDAS Standard Specifications

FULL DEPTH PCC PATCHES
LESS THAN OR EQUAL TO 15' LONG




Full-Depth Repairs

- Design and materials considerations

- Repair location and boundaries

* Opening time demands

* Repair material selection
- Standard PCC mix (Class C)
 High-early strength PCC mix (Class M)
- Mixes with other rapid-setting cements

* Opening strength requirements




Full-Depth Repairs

« Construction steps:

1. Sawing of repair boundaries
Concrete removal
Repair area preparation
Restoration of load transfer
Treatment of longitudinal joint
Concrete placement and finishing
Curing

NOoO kWD




Full-Depth Repairs

* Done well, full-depth repairs are capable of an extended
treatment life of 20+ years

- Restore load transfer to doweled pavements
* Use durable repair materials
* Ensure proper placement, finishing, and curing




Dowel Bar Retrofit

* Installation of dowel bars across transverse joints or cracks

* Improves load transfer, reduces deflections, and corrects and
prevents faulting

* Typical repair: 3 to 4 bars in each wheel path




owel Bar Retrofit

- SUDAS 7040.3.10:

@ Extend concrate palch material 1/8" above
existing concrete surface for projects to be
Transverse Contraction diamond ground; construct flush if diamond
Joint or Crack grinding is not required.
RN T T e T T
Exeling Canerele Pavement
.t v

P

v .'_v.!\u- T, . F -
e, . 318" Foam Core Board

: Y (2) Sawsut joint width /16" min to 516" max, Saw
> Filler Material
r . &

P after concrete patch material has set.

; D" Dowel Bar Expansiol
. r . Cap(Both Ends)
B,

b I - | 3 5 T 3 .
o
PLAN VIEW DOWEL BAR DIAMETER
Pavemant Thicknass Diameter
{inches) {inches)
Center of 378" Foam Core Board.
Saw Dril 1 172" diameter hole 81083 15
112" i, —e3 far dowel bar =— 112" min. >10 14

*
R * Mid-depth of slab.

R R T S

e

T T v
. b ! i ’ . -
* % - Dowel Bar Expansion =7 . w7 L
" ." _ Cap(iyp) T, .|5 b LT E':ksl:ngc?n?elslﬁav?mu!l v
o - - : o . L n . . vt .
Canelruet batlom of slol
SECTION A-A parallel to pavement surface.
Transverse Contraction Joint
- -— 12 of concrete
g pavement depth
&2 B ]
m P 2| 202 Edicn
2 g o ’ 7040.106
o
2 -"' rw SHEET 1ol 1
= | v * Bxisting Concreie Favement ~{~—_ Place char paraliel CGHAIR DETAIL SUDAS Standard Specifications
ﬁ L vt L - to surface
m
= SECTION B-B
e} DOWEL BAR RETROFIT




Dowel Bar Retrofit

« Construction steps:
1. Slot cutting
2. Slot preparation
3. Dowel bar placement
4. Placement of patching material
5. Re-saw joint/crack




Dowel Bar Retrofit

 Treatment life: 15 to 20+ years

- Usually combined with diamond grinding to restore and improve
pavement smoothness

Image: City of Dubuque



In the city or cities that you work in, how
prevalent do you feel that faulted, un-doweled
pavements are?

@ The Slido app must be installed on every computer you're presenting from slido



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design

Cross Stitching and Slot Stitching

- Repair methods for longitudinal cracks and joints

V




Diamond Grinding (and Grooving)

» Diamond grinding
- Removal of a thin layer of the
concrete surface
* Improves pavement smoothness,
surface texture, and noise
- Diamond grooving

» Creation of channels to reduce
potential for hydroplaning




Diamond Grinding

71

» Can be constructed under mobile single lane closures
* Typical 4 ft grinding head (3 passes/lane)

» Slurry collection and removal is required in urban areas
* Providing a slurry disposal site can help the contractor!

Wheelbase




Diamond Grinding

- Blade design:

Parameter Range Hard Agg Soft Agg
Groove Width | 0.09-0.15in | 0.09-0.15in | 0.09-0.15in
Land Area 0.07-0.13in | 0.07-0.11in | 0.09-0.13in
Depth 0.04-0.12in | 0.04-0.12in | 0.04 -0.12in
No. of Blades 50 — 60/ft 53 — 60/ ft 50 — 54/ft
Depth

«— Land area

-

L

—> «— Groove




Diamond Grinding

- Feathering adjacent to curb using a smaller grinding machine:




Diamond Grinding

- Typically reduces pavement roughness by 15-60%

-+ Grinding must be combined with DBR to truly correct faulting
and to ensure the smoothness benefits are long-lasting

£
£
=
After DBR&DG
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
year

Image: TXDOT, Chen and Hong (2014)



Diamond Grinding

« Combines well with other preservation treatments

- Smooths patch areas and other irregularities into a
consistent surface

Image: Snyder and Associates



Next Generation Concrete Surface (NGCS

» Ultra low-noise surface consisting of flush grinding and grooving




Joint Re-sealing and Crack Sealing

» Goals
» Reduce infiltration of moisture and deicing chemicals
* Prevent intrusion of incompressible materials

* Variety of materials may be used for sealing
* For re-sealing, usually hot-poured asphalt

» “Sealing” vs “Filling”

DETAIL A

Recessed Flush-Filled

Sealant Sealant

rBacker‘ rBacker‘

AN

DETAIL B
(Saw cut formed by approved early concrete sawing equipment. )




oint Re-sealing and Crack Sealing

 Treatment life: 8 to 16+ years
* We do not recommend using backer rod in our climate:




Putting Projects Together




Treatment Strategy Selection Process

Conduct pavement evaluation

Determine causes of distress

Identify treatments to address distresses
Identify constraints and key selection factors
Develop feasible treatment strategies

Assess cost effectiveness of alternative
treatment strategies

Select preferred treatment strategy

ok ON

Problem

-

Solution




4. ldentify Constraints and Key Selection Factors

- Consider other factors that might influence
the selection process:

* Traffic levels
» Lane closure options

* Future maintenance requirements or
construction plans

- Geometry
* Funding




5. Develop Feasible Treatment Strategies

- Strategy: a treatment or combination of treatments needed to
address all of the deficiencies on a project




5. Develop Feasible Treatment Strategies

» Construction sequencing
* Preservation activities can be applied concurrently

* Proper sequencing is important to maximize the
effectiveness of individual treatments

Restored Concrete

6\‘&‘ /’ Pavement
‘ .

Distressed Concrete
Pavement




5. Develop Feasible Treatment Strategies

84

- Don’t forget that you can package these treatments with major
improvements to other aspects of streets and roads

- Pedestrian safety features
* Bike lanes
* Lane conversions

Image: Snyder and Associates



6. Assess Cost Effectiveness of Strategies

 Various methods for informing choice of treatment strategies:
- Benefit-cost ratio analysis (BCR)
- Life-cycle cost analysis (LCCA)

4 Strategy 1 (PTS 1) Strategy 1 (OTS 1)
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Net Present Value = Cprgq + Corsq(discounted) — SV (discounted)
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6. Assess Cost Effectiveness of Strategies

* lowa Public Works Service
Bureau

° Bld Tabulatlon Report Bid Tabulation Costs Report

ISUDAS ltem Division lowa DOT District
~ All ~

7 - STREETS AND RELATED WORK

* Preservation treatments = mm=== e —
are in the 7040 range of & V =

Click to Reset Filters

M n Bid ltem Item Type Item Size Thickness Min. Price | Median Max. Price | Weighted Minimum Maximum |Layer Aggregate Binder Mix Desigr
. Price Average Price [ Qty. Oty. Size Grade Level
bid items
7040-A - Full Depth Patches (SY) PCC 8.50 $74.00 $74.00 $74.00 $74.00 62.20 62.20
7040-A - Full Depth Patches (SY) PCC 9.00 $75.00 $135.00 $350.00 $127.80 13.00 3,050.00
7040-A - Full Depth Patches (SY) B 9.00 $111.16 $111.16 $111.16 $111.16 | 1,450.00 1,450.00 Class C-
sUD
7040-A - Full Depth Patches (SY) PCC 10,00 $87.00 $151.00 $200.00 $115.76 16.00 2,455.00
7040-A - Full Depth Patches (SY) PCC 12.00 $84.00 £84.00 384.00 384.00 265.00 265.00
7040-A - Full Depth Patches (5Y) PCC 13.00 $215.00 $215.00 $215.00 $215.00 95.00 95.00
7040-A - Full Depth Patches (SY) PCC 10 $92.50 $116.25 $140.00 $105.05 433.00 1,206.00
7040-A - Full Depth Patches (5Y) PCC 8 $80.00 $133.50 $187.00 $80.28 25.00 9,508.00
7040-A - Full Depth Patches (SY) PCC 9 $88.79 $88.79 388.79 $83.79 | 3,597.00 3,597.00
7040-A - Full Depth Patches (SY) PCC with HMA Overlay 8.00 $190.00 $210.00 $235.00 $206.64 10.00 202.00
7040-B - Subbase Over-excavation $9.55 $43.00  $100.00 $40.68 5.00 915.00
(TON)
7040-C - Partial Depth Patches (SF) HMA $3.00 §7.45 329.00 $6.77 500.00 22,741.00
7040-C - Partial Depth Patches (SF) PCC $31.25 $31.25 33431 333.29( 1,220.00 4,900.00
7040-D - Crack and Jeint Cleaning and $1.10 §1.35 $2.60 $1.45 800.00 47,011.00
Filling, Hot Pour (LF)
7040-E-1 - Crack Cleaning and Filling, $1.59 §2.92 $4.25 $1.71 400.00 8,222.00
Emulsion (LF)
7040-E-2 - Asphalt for Crack Filling $184.75 $184.75 $184.75 $184.75 60.00 60.00
(TON)
7040-F - Diamond Grinding (SY) $7.25 $9.13 $11.00 $8.17| 4,850.00 15,000.00
7040-G - Milling (SY) $1.75 $4.50 $247.50 $3.91 2,22 55055.00
7040-G - Milling (SY) 2.00 $4.20 $4.20 $4.20 $4.20| 1,295.00 1,295.00

—h——+ a%n @

Microsoft Power Bl H ¥y @ & s




/. Select Preferred Treatment Strategy

- Partial depth repair, dowel bar retrofit, and diamond grinding
combined effectively on the same project:




National Concrete Pavement

Institute for
Transportation
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