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Retired concrete overlay experts




North Dakota Leadership

» North Dakota is building concrete overlays
every year

» Thanks to Cass County - Keith, Jason & Tom

» We have competent engineers with
experience
- Swenson Hagen
> Ulteig
- Kadrmas Lee & Jackson
> SRF

- Maybe others




What is an “overlay”?
Let’s end the confusion........

» Formally known as:
Whi .

i |

—Thin-Overlay

Let’s think about ‘resurfacing”
with concrete




“Points-To-Know *

» Concrete overlays are a method to resurface
existing asphalt paving-and then some:
- Renew the wear surface-black to white
> Increase the load carrying capacity of the pavement
> Improve lighting-reduce heat island
- Eliminate “perpetual asphalt maintenance”
- To give owners a choice

» Concrete overlays give support credit to the
original asphalt construction for base and

subgrade.




Concrete Overlays

» lowa constructed 24 county concrete overlay

orojects in a recent year - Over 200 miles of

nighway

» Other states such as Kansas, Oklahoma,
lllinois, Minnesota, Missouri, Michigan, South
Dakota and Pennsylvania are also
constructing multiple overlay projects




The “Blue” Overlay Book

Guide to

CONCRETgygpy pys




Evaluation

Table2. Thumbnails of Asphalt Pavement Distresses

Love tomedium severity High severity Love to medium severity High severity




Many concrete overlay options...F.K.A.

“Whitetopping”

==

Summary of Concrete Overlays

ctre uswor
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Bonded Family

Bonded Concrete Overlays of Concrete Pavements

Existing pavsmamt conditisn
Fair or bettar siractiral condition with suface disiress

Thickness: 2-5 in. depending on desired life (15-25+ years),
anticipated traffic leading, and condition of underlying pavement

Applications

+ 'Whara inaramsa in traffic losds requiras more sractursl cepacity
irabrted banefit: improves Triotion, noiss, and idssbiliy)

+ Ta eliminais surfaca dafeots such as satansive soaling or surdface
aracking

* Whara vertical claerences must ba et

+ In mill and inlay sactions

Kays to sus s

« Exisling pavenent surlece musi be prepared 1o eshasce bending to
the wverl

= Dvarlery il propartias | cowticiont of thama

ilar o jor lower than) axisting pevement’s o

mi ni

+ Working oracks in the sxisting pavamant should be repsired (or the
avarlay shoull b sewed wver the orack 1o prevent the crack fram
refleciingthrongh the overlsy

+ Exci joints musthe infair condition ar rapaired

+ Thisner avarlays may sharman sawing window

« Trensvarse joinis inthe overley must ba sewed full depth plus %in.
1.3 omi; longituding | joinis must ba at |est T2

n the over ley must align with thes o of axistisg pevement
wiha siruciure must move monelithically

+ Width of iranewersa joints in 1he ovarlay must be ayusl o ar grastar
then 1ha sndarkying crack width a1 1he botiom of the axisi
iransvarse jont

+ Application of euring compound or ather curing nethods must ba
timely snd thorosgh, sspacially ot sdges

Applications

+ 'Whara inaramsa in traffic losds reyuiras more sractuml capacity
+ Ta diminaie surface defects such as ndting and shoving

« T inprove ri ,noise, and ridesb
* Whara verlical clasrenaes must ba net

Kays to succass

=« Milling of axisting sspha k may ba required 1o alininate serfice
distariions of 2in. 151 omi or nere and 1o balp provide good bond:

imal sport rapairs may ba requirad

« Bsphali sarlace tenparature must be nai
wehen placing overlay

« Joinis in overlay should ba sewed insmall, square paneks

+ Transvarss joiis nust be sewed T3 (with spacial atantion
thickanad averlay avar esphalt rasi

in tha eer ey shon | sotha plsaad in whasl paths, ¥ possibls

« Thisner avarlays may shorten sawing window; sddilional saws ara
likehy ko ba requirad

« Applivation of ewring cormpound or other curing nelhods must bo
timely snd thorosgh, sspacially ot sdges

inad bolow 120°F HE.STT)

Unbonded Family

Unbonded Concrete Overlays of Concrete Pavements

Existing pavemant condition
Paor candition, inchiding met raload

-.-.-..1.-9... ....__

Existing pavemant condition

Dotariratad isevers mitting, patholss, slligaior eracking, shoving, snd punpingl
m

but stable end unifo

Thickness: 411 in. depending on desired Iite (15-20+ years),
anficipated traffic leading, and condition of underlying pavoment

cations

+ Ta resiore or enhinca pavement’s straciural capecity

+Ta incramse pavanant life oguivalestto full degth pramant

* Ta inprove surfaca friclion, neisa, and rideability

to succase

« Full-dapth rapasirs shoald be considered only st isolated spoks where
siuctural nteyrity sacds rasio

+ Asoperation layar typically 1 in. asphah is required 1o saparata
aval lrimnlhnnlilglg ooncrate and elimisaie reflective cracking
ik reduce pare pressare and minimiza siripping of this sepanlion
layar un Ihiﬁnrllilmiin.pmilh adequuta druinege and 1 mora
poross asphal

« Sore sleies are experinenting wilh gaoieslile mabarials for the
separatian layar

« Fauhing of M&in 9.5 mm) or Jess in tha existing poncreta pavanest
is genarally not & coscem whan asphah sepamtion layar is 1in. 125
o or more

# Joints should be sawed in ovarlay i soon &s possible bacausa the
suwing windsw may be short

« Shorer joint spacing thes rermal in the overley cen belp redece
wurling and werping stress

« kis mot erilical te nis-neich overday jink toiha sndarkying pink

wations

+ Ta resiore or enhinca pavement’s straciural capecity

+Ta incramss pavarsant lifs squivaleat o full depih peve mant

+ Ta elminate nitiing end shoving problens

= To inprove surfacs friction, noisa, and rideabilit

Kays to succass

+Milling of axisting asphk nay be requirad 1o alininta sarfice
distartions of 2 A comil ar mara

« Fall-dapth rapasirs shoald be considered only st isolated spoks where
stuctursl intagrity sasds rastoring

« Conoreta paiches in 1he axisting pavene:
From the over ey with a thin layar of emi
bond braakar; ar joists shoald ba sawed
womarats patch perinster

should be srwed in overlay es soon ms pessible bacause the

wing windowmay bis short

+ Surfacelemparaiure of axisting sspha k pavanant should be
muininmnal IuIr|E'Flil"[’?lI:m pacing everday

« Partial bording betwsan the overlay and 1he existing esphak
pevement is accepable end may even mprove load-carying

capaciy

ba ovarlay arcund tha

— Dveriay and axisting CONCEMs pAWAMENt act 35 one Manclinic pavement

P

Existing pavemsnt conditien
Fuir or battar structarsl conlition with severs suface distrass

Applications
« Whare incraese in iraffic losds requires more siraciuml capacity
+Ta eliminats nriing and choving

«Ta inprovedr . noise, and ridebilily
+ Whara vertical clasrences must b nat

Hsignal movanant
, repains mey be

Milling of axisting sspha k nay ba required 1o aliminata serfice

s of 2in. 151 omi ar noe snd 1o balp provide good bond

| spat ol may ba required

+ Existing usphalt pavarnant Asmparatire nust ba muintsinal
balow 120°F 148.9°C) wehan plaging overliy

+ Joinis inaverlay should ba sewsd in small, squars pansks

« Trensvarse joinis musl be sywed T3 (with spacial atantion o
thickased overlay avar esphali reisi

in the veerley shon K sotbe plecad in whoel paths, ¥ pessible

Ii rn:dlpnrpllumn“illwiliuw, sdditionsl saws sra

L]

eampound of ather auring netbods must ba
timely and therongh, sspacially ot edges

— Dwerlay serves as & new full-depth pavement on a stable base

Existing pavamamt sonditisn

Daterioratad isavara ruting, pathoks, alligetor crscking. shoving, pumping,

and past matarisksrolated distrees) but stabls sad unilorn

cations

+ Ta resiore or enhinca pavement’s straciural capecity

+Ta incramse pavanant life oguivalestto full degth pramant

+ Ta wliminate ntting snd shoving problans

= To inprove surfacs friction, noisa, and rideabilit

Kays to succass

+Milling of axisting asphk nay ba requirad 1o alininta sarhice
distartions of 2 1 cm ar mara

* f1hnnit'l|g|pwnmpmﬁh indicatss isohied aroas of vartical
distartion in the usderying concreta that con d signal mavanant fran
dminage or natarialz-ralead distre ssas, repairs may ba nacassary

= Fall-dapth rapairs shoald be considersd only st isolatad spots whers
stuctursl intagrity sacds raston

+ Conoreia paiches in fhe axist
be saparatad fram the overl b e o ol emulsion, fabric, ar
wather bond brask ar; ar joints should be sawed in tha avarlay sround
the conarale patch permetar

# Joints should be sawed in ovarlay s soon &s possible bacausa the
suwing windaw may be shorl

+ Surfacelemparaiure of the asphalt layer of the existing composite
pevement should ba mainirined below 120°F 485" iwhes placisg
avarlay

# Partial bording betwsen the over|sy and tha ssphalt leyor of the
axisling conposile pavanest is sccapitble and ney aves inprove
lond-camying capaaity

k prvanant surfaca should
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Short joint spacing allows the slabs to deflect instead of bend. reduces
slab stresses to reasonable values.




Concrete Overlays: New life for
“existing streets and highways”
without reconstruction

Bonded Concrete Overlays i
of Asphalt Pavements oo suire pancrs -
—previously called ultra-thin whitetopping—

Milled and cleaned openings less than the maximum
surface size overlay aggregate do not
Full-depth repair patches  Need to be filled

-
Existing asphalt pa .
with surface distresses Bleeding

Localized fatigue ciacks  Shoving

(alligator cracking) Slippage
Pothole /

Normal longitudinal &
transverse thermal cracking

Bonded concrete overiay of fair or better
condition asphalt pavement with surface distresses




Concrete over asphalt-Open to traffic
during construction.
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Clay County (Moorhead), MN

» Constructed first concrete overlay project on
the county system this year -

- 8 miles of 6” thick on County 52
> Sabin south to near Barnesville




4 Inch Concrete

heavy
trucks



What’s New?

» The new national ACPA Concrete Overlay
Database

o http://www.overlays.acpa.org

> View information on over 500 overlays throughout
the U.S.

> The list is growing



http://www.overlays.acpa.org/

Concrete Pavement Tech Center

» The Center team has returned to North
Dakota
> Qil Field Roads

- Concrete overlays can meet needs

- Fast Construction

- Head-to-Head Traffic

- Reuse of existing asphalt infrastructure

- Short pilot car operations (3.5 miles)
» Have generated a 12 page report on
implementation of concrete overlay
technology in oil fields






Paving Operations

Cass County Highway 11 Concrete Overlay
June 2009













king the Header




Air Blasting

Air Blast Excess Water and
Miscellaneous Debris
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QL Sawing - Subcontractor
\









