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» PCC overlay new theory
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» Materials Data
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PCC Overlay IA 3 in lowa
Accelerated staging
Greg Mulder, P.E.
Nov. 10, 2022
Today’s Learning Objectives _ _
Project Scoping
» Report the success of concrete overlays.
Project Phase Related Task Project Type1
» Learn another perspective on concrete
Overlay dES]gnS. Preliminary Planning and Needs Assessment 1NE, 2R, 3R, 4R,
» Understand how a slight change of concept e
can help concrete OVerlayS to be Establish Project Purpose and Need
constructed with the minimum amount of
traffic interruption. Planning and Scoping (Chapter 2)

» Safety can be engineered into a project.
Establish Project Scope

https://safety.fh




What are we trying
to research?

Project Scoping

.T.Lo]:it Example Description

The 1R project type designation is often associated with routine maintenance activities. This type of
1R project could include a pavement overlay, roadside maintenance, or a minor upgrade to existing
roadside hardware. For 1R projects, there are very few, if any, new improvements. » Compare PCC overlay
construction times to other

The 2R project type designation is generally associated with resurfacing existing facilities or restoring
overlay schedules.

road characteristics that are in need of an upgrade. As part of the 2R project, a limited number of new
2R design or operational changes may be incorporated. These enhancements are minor and do not change

the overall character of the facility. » Accelerate project schedule

while maintaining quality
project and increasing safety.

The 3R project type is often associated with major rehabilitation of an existing facility. This could
include pavement improvements for the existing road, minor roadway widening, roadside shoulder

3R improvement projects, and construction of select low-cost safety improvements at the site or system-
wide level.

The 4R project type includes major retrofit construction efforts including modification of the design to
meet geometric criteria standards. This type of project generally includes substantial changes to the
4R P o g . ] e——
character of the road (significant widening, realignment, major operational modifications).

The NL project type indicates constructing a highway at a new location. This type of project has all new

NL construction for the majority of the alignment.

Project Location
Project typical
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Standard PCC staging plan
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Old DOT Philosophy

PCC overlay - like a PCC
Reconstruction

i 2 PR
g
$0_*

Close the road from end to end

for months to allow contractor

to do safely under —
closure.

Traffic out of distance detoured
for most of a summer 70

Local traffic mixing with
construction traffic

Communicate...

) ] "

DESIGN DATA RURAL

23 waoT 3040
2003 AAOT __40an
"
TRUXS

Total
Design ESALs

Profile Milling

T 2.0 L 1.0 6ot » Originally designed as 12’ x 12’
Do : D er panels with 6’ shoulders and
! ! ! macrofibers
@’lH | P(x:libmded‘awr(q | S#L'*@ )
- » Fibers were removed to save
it ik Fovemet money. Design changed to 6’ x 6’
: 12.0° I 12.0" | panels'

Shoulder Material @
Extsting Shoulder

@shoulder Matertal
Existing Shoulder




bootgum.corn

Old DOT philosoph
) pny Test DOT Philosophy

PCC overlay - Accelerated
Construction Schedule

Close the road for
to complete all the work, including the

profile survey, milling, overlay, sideroads, and etc... Focus on the maintine thru traffic,

reducing impacts to thru traffic

Allow some work to be done under
lane closures and pilot vehicles as

Local Traffic only from end to end of the project >
appropriate

the entire duration

Thru traffic detoured for the
shortest amount of time possible
by only using full closures when
needed for mainline work

Communicate...

LDs for days over contract period

Test DOT philosophy Test DOT philosophy

Close the road for to thru traffic

o : ou) F 7t
! ) l “ % 'l L y u » %
* o A 1. - iy

Maintain traffic up to 1 mile ahead and 1 mile behind
paving/finishing operations (3 mile moving closure)

L
o o st

Keep project finishing details as close as possible to
the paving operations

Heavy incentives/disincentives for time over contract
period

— B DESIGN DATA RURAL

223 AT 3840 NP

2003 AADT 404D NP,

" VPH.
TRUXS 9y

Total
Design ESALs




Test DOT Philosophy - Concept

Milel | Mile2 | Mile3 | Misd | Mis5 [Single Lana Closure
2 | _zday |

Mile§ | Mile? | miles | miled
ey | 1day | aday | [ cav |

1d -single

[Full Closures

[2oays [ I |-Shoulder Prep, Mainline Paving

[ | CrackFill Paint,

[ 2days | 2days | |

profile milling

B 2w [ zoe0 | |
= srrasrrm—
———#rrErm

20days... No more than 3 miles dosed atatime |

Determining success

Instrumentation (strain gauges) in overlay
Traffic study/review (no accidents!)

Less impact to the community/travelers
Communication review

Feedback from DOT inspection staff

Feedback from homeowners/businesses

vV v vV.v v vYy

Feedback from County

Open
LL%-ODI“ to traffic/Completed PCC overlay/ Rumbls Strips/Final Paint

Staging notes

STAGING NOTES

=

“General

The purpose of this profect is to demonstrate accelerated construction of PCC Overiaye with limited roadway closures and accelerated construction.
have IA 3 mainline closed for & maximum of 24 calendar days, with no more than 3 miles closed at any one time,

pessible.

To aid in the opening of the pavement to traffic the TTF for allowing traffic th

A global detour will be in place for meinline paving. The intent

The intent is the 3

K6a (site 62)
Maxinum of 7-day Closure
Plymouth County responsible for detour

Other side roads (Site @3)
2 consecutive sideroads can be closed at 3 time
Maxinum 7-day_closure on any one sideroad

is that traff

The intent of the project is to
Access to homes and businesses must be maintained as much as

i to 325 psi.

s public roads during

industry)

| temporary painting, paved

Key strategies

Required work plan

Required Communications plan

Focus on reducing mainline closure
time, minimizing detoured thru traffic

Maturity strength for opel
from 500psi to 325psi

g reduced




"’ 2010 Kenwood Avenue
P.0. Box 430

New Hampton, TA 50659

Phone: 641394-6789
Fax: 641-394-2340
|

Resident along Hwy 3,

Actual Placement

Plant Site

=T =
‘working setting monuments next o the shoulders, along the road, that willbe used during construction. June 20°, we iz B H
Llane for a il at 2 time, moving through the o z =
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road with 6 once. The project s being built under be. & - =
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Project Monager 0 i L . i
2010 Kenwood Avenue
. 2000 31

Actual Placement

Pavement Placement

Milel | Mile2 | Mile3 | Miled | Mile5 | Mile6 | Mile7 | Mile8 | Mile?
Day12 | Day3 | Day4 [ Day7 | Day8 [ Dayd |Day10] Day11] Day12[Bay14] Day 15| Day 16] Day 17] Day 18] Day 21] Day 22| Day23-25
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[ 25 days used, including extra work... No more than 3 miles closed at s time




Paving Pics

' poT Philosophy for HMA
overlays

» HMAoverlay -
» Allow for single lane closures

» Traffic stopped and controlled with flaggers
and pilot cars

» Local traffic mixing with construction traffic

» Local traffic within inches of construction
traffic

PILOT

Paving Pics

2” Overlay - day 1 :
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2” Overlay - day 2 e
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2” Overlay - day 5
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2” Overlay - day 6
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2” Overlay - day 7
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2” Overlay - day 11 :
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2” Overlay - day 13 :
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2” Overlay - day 14
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2” Overlay - day 15 s
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2” Overlay - day 18
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2” Overlay - day 19
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2” Overlay - day 21

2” Overlay - day 22
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2” Overlay - day 25
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2” Overlay - day 28
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2” Overlay - day 29
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2” Overlay - day 31
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2” Overlay - day 33
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2” Overlay - day 35
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2” Overlay - day 37
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2” Overlay - day 40
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2” Overlay - day 42
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2” Overlay - day 44 i
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2” Overlay - day 47
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2” Overlay - day 48
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2” Overlay - day 52 2” Overlay - day 53
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2” QOverlay - day 54
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2" HMA

Rock Shoulders- day 56 i

Existing Pavement|

2" HMA

Rock Shoulders- day 55 i

Existing Pavement|

el [ Wiz [ wies ] wies Wies | wiee | wier [ wies | | T y———T ies [ wies | wies | wies | wier wies ]
[ | | | | | | | | | | | | | [ | | | | | [ |
—
e g e ek Touer
- & el o v & et o
- : 221ane - B 12lane
- 2 lone - 121ane
¢ & paved shoider - & paved shouider
§ §

Day 55 Rock Shoulders Day 56 Rock Shoulders

2" HMA

Rock Shoulders- day 58 i

Existing Pavement|

2" HMA

Rock Shoulders- day 57 i

Existing Pavement|

' paved shoulder

Day 58 - Rock shoulders

4 wide rock shoulder
&' paved shoulder

12'tane.

12'lane.

~Rockshoulders f pavec shoulder
D2y 7 Rock should 000, 222, 22 4" wide rock shoulder




Existing Pavement|

pYAY] Overlay and
pshoulders complete

P
2%

12'lane.

Existing Pavement|

% Conventional HMA Overlay - 60 days of
“ work - Roughly 90 calendar days -
Traffic single lane

Comparison
t . D — Conventional PCC Overlay - 60 days of
_ work - Roughly 90 calendar days -
mes oes ﬂ Traffic Detoured for all project work
it work?

Accelerated PCC Overlay - 25 days of
work = 25 calendar days - Thru traffic
detoured with minimal closures

Lk




How did we get it done

Time for Opening to Traffic

Time (hrs)

Hours to Open - 325 psi

30
25
20
15
10
5
0
N4

N
&S F 8
& 9 P P & ¢

» Initially using hig
retarder
» Opening TTF =1102 °C-hr
» 24-30 hours to open
» Switched to hydratio
» Opening TTF =575 °C-hr

» 13-16 hours to open

» 150 psi for sealing equi

Mix Design

Material Ib/cy
Cement 448
Fly ash 112
Water 224
Coarse Gravel Agg 1413
Intermediate Pea Gravel 378
Fine Agg 1339

 Supposed to get Type IL,
Type 1/11 supplied

 Class C fly ash 20%

Tarantula Curve - Combined Aggregate Gradation, % Retained

I
|

Sievesize

* Workabllity Factor VS C
for Combined A
S ————"

m

Goarseness Factor

Smoothness

Ave Preliminary IRI (in/mi)

Project Avg. =50.79 in/mi

100

80

IRI{IN/MI)

» Beginning of pro
issues, required d
grinding

» Average prelimina

project was 50.79 in




MIRA Testing - Joint
Activation

« Early Joints likely to be
wider

» Generally, every other joint
activated

- Occasionally every 6ft.
» 12 x 12 ft. panels okay

Transverse Joint Activation Rate

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

IA 3 Plymouth Co. Concrete Overlay

Strain Under Slab

» Strain sensors under s

» Loaded truck at 24 an

» Results somewhat noisy
»Sensors?

» Very minimal strain at bot
of slab

» Thanks to MNDOT Tom B
for equipment

Conclusions

» Concept worked well
» Issues with material supply

» 28 days allowed and opened in
25 days -Traffic impact was for
a short duration

» 12 x 12 ft panels viable option

» Very good way to reduce traffic
impacts while increasing safety

» Get in/Get out/Stay out

How-to manual

I:-Ii Find a great candidate project PCC
overlay

&5 Design a concrete overlay

V Write spec requirements for contractor
to schedule project tightly

E Enjoy your new PCC overlay for years
= to come!




Questions

Submit any questions on-line..sorry

Contract Unit Price

0080

0090

0100

0110

WiIm LA

2301-1003100

STANDARD OR SLIP-FORM
PORTLAND CEMENT CONCRETE
PAVEMENT, QM-C, CLASS 3
DURABILITY, 10 IN.
2310-5151600

PORTLAND CEMENT CONCRETE
OVERLAY, QM-C, FURNISH ONLY
2310-5151605

PORTLAND CEMENT CONCRETE
OVERLAY, QM-C, PLACEMENT ONLY

2315-8275055

3,173.500
sY

35,202.840
CY

181,506.040
8Y

400.000

69.89

99.00

7.00

221,795.92

3,493,901.16

1,270,542 28



_TOPS

A
Targeted Overlay Pavement Solutions

A solution for extending the life of an
existing pavement investment.

US. Department of Transportation
Federal Highway Administration

(§<EveryDay Counts
Innovation for a Nation
on the Move

Every Day Counts

Program
Coordinator
Contact

Julie Zirlin
Julie.Zirlin@dot.gov
202-366-9105

(<EveryDay Counts
Innovation for a Nation
on the Move

A State-based model that identifies and deploys
proven, yet underutilized innovations — saving time,
money and resources that can be used to deliver
more projects.

Learn more about Every Day Counts >>

Find Proven Innovations
LY Explore anovations >>

Learn from Others
Explore success stories >>

L TOPS e

Fund Innovation Deployment
Explore funding opportunities >>

s Depariment of Tansportation
Federal Highway Admiristration

FHWA TOPS EDC-6 Team

Bob Conway
FHWA Resource Center

Tim Aschenbrener
FHWA Headquarters

Derek Nener-Plante
FHWA Resource Center

L TOPS

R

s Depariment of Tansportation
Federal Highway Admiristration

Every Day Counts

» Select EDC innovations
* Virtual summit
« States finalize their selection of innovations,
establish performance goals, and begin to implem
the innovations
» Support and assistance of the technical teams
established for each innovation

L TOPS

ent

R

s Depariment of Tansportation
Federal Highway Admiristration

4




EDC-6 Innovations (2021-2022)

EDC-6 Overview Video Next-Generation TIM:
Integrating Technology,

Data, and Training

Crowdsourcing for

Advancing Operations As-Builts

Virtual Public
Involvement (VPI)

EDC-1: 2011-2012
L TOPS e

s Depariment of Tansportation
Federal Highway Admiristration

Strategic Workforce
Development

Targeted Overlay
Pavement Solutions
(TOPS)

UHPC for Bridge
Preservation and
Repair

Background

* Over 25% of all
State DOT
infrastructure funds
go to pavements
overlays.

» State DOT manage
2.8 million miles of
pavements.

« Information source: FHWA at

https.//www.fhwa.dot.gov/innovation/ev
erydaycounts/edc 6/targeted overlay

pavement.cfm

L TOPS e

s Depariment of Tansportation
Federal Highway Admiristration

i
s
H
!
:

How is this different from typical
overlays?

TOPS matches treatments to high-priority, high-
need locations.

L TOPS e

s Depariment of Tansportation
Federal Highway Admiristration

TOPS EDC M

& o P

Extend pavement life, increase load-carrying capacity, and improve
safety, mobility, and user satisfaction in a cost-effective and
sustainable manner by delivering targeted pavement overlay solutions
to Federal, State, and local transportation agencies.

L TOPS e

s Depariment of Tansportation
Federal Highway Admiristration




EDC-6 Goals

* Increase the number of participating agencies that
demonstrate, assess, or institutionalize an additional
TOPS technology not previously institutionalized.

* Build awareness and expand TOPS usage
* Identify a champion at each State agency
» Share information at conferences/workshops
* Train people (webinars/peer exchanges)

L TOPS

What’s in the TOPS toolbox? (1 of 2)

Asphalt overlay products:

* High-Performance Thin Overlay (HPTO)

* Crack Attenuating Mixture (CAM)

* Highly Modified Asphalt (HIMA)

* Enhanced friction overlay

» Stone matrix asphalt (SMA)

* Asphalt Rubber Gap-Graded (ARGG)

* Open-Graded Friction Course (OGFC)

* Ultra-thin bonded wearing course (UTBWC)

L TOPS

What’s in the TOPS toolbox? (2 of 2)

Concrete overlay products:

» Concrete on Asphalt — Bonded (COA-B)

* Concrete on Asphalt — Unbonded (COA-U)

* Concrete on Concrete — Bonded (COC-B)

* Concrete on Concrete — Unbonded (COC-U)

L TOPS

Improved Safety

TOPS
Potential p
Benefits

Retained Investments
Cost Savings

L TOPS

Improved Performance

Environmentally Sound




COA-B

Concrete Overlay on
S Asphalt - Bonded

~

US. Department of Transportation
Federal Highway Administration

(S<EveryDay Counts
Innovation for a Nation
on the Move

Project Description

}

* SH 13 North of Craig, CO
* 6 miles
¢ 20% Truck Traffic

e Alternate Bids:
* 6” HMA on Full Depth
Reclamation
* 6" PCCP on Existing Asphalt
Pavement

Existing Asphalt Prior to Concrete Overlay
Source: Google Earth Image dated 09/02/2014

(]

s Depariment of Tansportation
Federal Highway Admiristration

13

COA-B in Colorado

Thin Overlays (6" & less)
© sH 121 - C470 to Parkhill
@ sH121-104th 10 US 36
© US 6- Fleming to Haxtun
© SH 83 - Pine Ln to Arapahoe
© sH 83 - Rice to Orchard .
O sH83- 5. of Jamison Ave. ™ @
@ sH 83 - Arapahoe to Orchard
O sH83- N. of Quincy
© sH66- US 36 10 US 267
0 SH 121 - 88th to 104th
@ 170 East of Mack
@ sH13-N. of Craig
@ s 50 - Fowler to Manzanola
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Graphics developed with Google Maps

CDOT has built over 1.5 million SY of 6” concrete overlays & over 10
million SY of concrete overlays of all thicknesses
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Photo: Castle Rock Construction Company, used with permission
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* Profile milled to optimize
volume of concrete and final
smoothness

* Maintaining a consistent
thickness was key to success
(pay item by square yard
only)
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Shoulder
* Millings used in
shoulder

* Reuse asphalt
materials

* Provides a weather
resistant surface

» Smoother pavement
due to stable track
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Photo: CO/WY Chapter - ACPA, used with permission
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Performance Engineered Mixtures

* Optimized aggregate
gradation
* 20% Class F fly ash

* Reduced cementitious
content

Photo: Castle Rock Construction Company, used with permission
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Paving Operation

» Portable concrete batch plant
located within project limits

* Half-width (19’)
* 12’ lane + 7’ shoulder
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Photo: CO/WY Chapter - ACPA, used with permission
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Photo: CO/WY Chapter - ACPA, used with permissiol
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Completed Project

» Compliments from motorists and
CDOT maintenance

* 44 inch/mile IRI

* Awards:

* CO/WY ACPA Award for Excellence
in Concrete Pavement - Overlays

» ACI — State Award for Excellence in
Concrete

» ACPA National Gold Award for
Excellence in Concrete Pavement -
Overlays

Photo: HDR, used with permission
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COC-U on I-85 in North Carolina
Clark Morrison, P.E.

State Pavement Design

* 1-2508, Granville County (1997, 1998, 2000) i
Engineer

* 10.3 miles, 7.8 miles, 17.2 miles
* |-2810, Vance County (2010)
* 5 miles (2 directions)
* [-0914, Vance and Warren Counties to VA State Line
* 17.2 miles, both directions
* Let: 3/17/2015 Complete: 12/28/2020
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COC-U

" Concrete Overlay on
= Concrete - Unbonded

US. Department of Transportation
Federal Highway Administration

(§<EveryDay Counts
Innovation for a Nation
on the Move 22

1-0914 Project History

* Original Pavement constructed in 1960, 9” JCP on 4”
ABC (54 years old)

» Band-Aid project in 2007: Asphalt patches of worst
slabs, Ultra-Thin Bonded Wearing Course Overlay
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Distresses in UTBWC

Concern with Asphalt Patches

» Would they provide uniform support?
* Do they need to be removed and replaced with
concrete?
* If so, can they be found under the UTBWC?
* Patches located with GPR
» 189 lane-width patches
* Length ranged from 9.5’ to 883’, 80% less than 70’ long
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Concern with Asphalt Patches Pavement Structure
* Project Review and Workshop held through the Concrete Pavement Structure — Main Line: Pavement Structure — Shoulders:
Overlay Technical Assistance Program (FHWA and CP Unbonded Concrete Overlay — S9.5C ... 3
Tech Center) in 2013 . »
: : Jointed Dowels .................... 10 19.0C.....cccoiiieieiiiieeeeie, 3”
* Recommended leaving asphalt patches in place unless ) i
there was severe distress apparent in the UTBWC PADC ................................... 2 BZSOC ________________________________ 4
surface. Repair could be either asphalt or concrete. Total: 12" PADC......ooiiiiii 2"
* FWD testing done on asphalt patches and concrete slabs otal: i
« Deflections on Concrete: 4.29 to 12.63 mils Total: 12

» Deflections on Asphalt Patches: 8.67 to 10.51 mils
» Asphalt patches were left in place
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Finished Product

TOPS Website (Concrete)

B © rors- wermens-seceis: x [
€ [

@ redeairiome

EVEINERIE

5/ o dot gow

- o

s Clv @ @ -~

f¥@Qin

Concrete Resources
One Pagers
 Etcoonen st
" oot oo o
* Unbended Corciteon s

+ Unbonded Congrets on Composite
« Unbonded Concrae on Concrete

Case Studies

* MasounRoe D Goncse n oncse b
Concse o ConcraeUnkomied
uHohway 105 Concrslo an

T Teeyer—Y
At L435- Coniet.n Conctete-Linhonded
ansas 140 Gontinuousiy Reinorced Goncrete (GRG) on Goncree

unbanded
~ Eloida US 92 Precast Concile on ConcrsteUnbonded
. us s

Reports
*+ PadomanceHisorof Concae Oustas 0. e US.

P Type here to search
https://www.fhwa.dot.gov/pavement/tops/concrete_resources.cfm
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Emad Tnoty
+ Robert Conway

Resouce Center
202.006.05%
Ema Roben
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TOPS Storyboard

Recent improvements to interlayer technology, slab geometry, and
concrete mixtures have'made concrete overlays more applicable;
reliable, sustainable, and'cost-effective.

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_6/tops_storyboard/index.html

Photo Credit: CO/WY Chapter of ACPA
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TOPS Innovatio Spotlight Video

gela James Folkestad: "We've had great success
ith concrete overlays in Colorado for more
ociation

Innovation Spotlight: Targeted Overlay Pavement Solutions (TOPS)
@ Federal Highway Administration U.. @
SE 195K subscrivers

655 views 1 year ado
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Sign up for EDC News and Innovator

(&EDC\News INNOVATOR

. Weekly Newsletter Bi-monthly Newsletter

Get on your mobile device! Text “FHWA Innovation” to 468311

Find out more at: https://www.fhwa.dot.gov/innovation/
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Concrete Resources
* One Pagers

e Case Studies

» Technical Support

» Workshops (starting 2023)
« FHWA
* ARA/Transtec/Weris Team
* CPTech Center

L TOPS

o Reports Eg)a(;-ﬁ TOPS Concrete
* Webinars Robert Conway

Robert.Conway@dot.gov
202-906-0536

Depariment of Tansportation
Federal Highway Admiristration




