rete dquays of Existing Asphalt
&e eets and Parking Lots...

."c

industrial pavement



Vhat is an “overlay™?

Previously known as:
- Whitetopping
— Thin Whitetopping
— UltraThin Whitetopping
— Thin Overlay

PAVE « AHE




| et's end the confusion...

Let’s think about “resurfacing”
with concrete



e
Concrete Overlays:

New life for existing pavements...

...without reconstruction

PAVE <« AHE



e
Why Concrete Overlays?

All the benefits of concrete pavement
Long-term skid resistance
Reduced Heat Island effect
Greater visibility.
Reduced lighting requirements
Increased safety

Offer an economically sound solution that will out last
flexible pavements

Control maintenance costs
Free up future maintenance dollars

AHE



Study of FDOT Pavement History
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Concrete over asphalt

| didn’t know you
could do that!

PAVE A 4 AH E
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e
How Long Has This Been Done?

rete Resurface on So. Seventh
- Road, Terre Haute, Indiana

cunty highway connect-
t the city limits of Terre
e, Indiana, with South
reet was, prior o 1918,
th a bituminous type of
vhich had a total thick-
e inches. The surface
numerous depressions,
asly interfered with traf-
' the accompanying pic-
- the condition of the old
1 1918, when the officials

to rebuild, and after

pared to require a layer of concrete
from 3 to 4 inches thick, reinforced
and proportioned 1 part cement,
| 14 parts washed sandand 214 parrs
washed pebbles under 14 inches
maximum size. All of the depres-
sions in the old surface were fArst
flled with concrete and brought to
a fairly uniform grade. As it was
thought necessary to provide an
effective separation between the old
and new pavements, the old surface
wascarefully cleaned, sprinkled with

¢ old paverment before work of renewing the surface with a layer of concrete was

adow of the barricade on the left shows how

the old pavement was worn into waves

by traffic,

estigation decided to
th portland cement con-

methods used on the
r Road in Wayne Coun-
in mind, the specifica-
e resurfacing were pre-

water and given while still wer a hot
application of Tarvia "X €. The
hot Tarvia immediately spread out
in a wveéry thin laver (just as oil
spreads when poured on warer), and
then on cooling. hardened, forming
a complete plane of separation

HE problem of resurfacing roads and sireets, which

have substaniial foundations but worn-out surfaces,
has long interested engineers and property owners. The
resurfaced pavement déscribed in this pamphlet points
the way to a solution of such problems at moderate
cost, and shows how the value in good foundations may
be conserved, and a non-skid, rigid, concrete hard-surface
provided for the exacting reguirements of modern traffic.

R L e

TERRE HAUTE, IND:
March 26, 1926

Under my direction; as County Supt. of
Roads, Vigo County, the portion of the county
highway cennecting with South Seventh Street
in Terre Haute was resurfaced with concrete in
1918, the minimum depth of concrete being 3
inches and wvaried to as much as 434 inches at
places where the old bituminous pavement had
settled,

This pavement is today in excellent condi-
tiont and has carried through the past yvears an
ever-increasing traffic. It is located on Indiana
State Road, Na, 10, which is a direct route frem
Chicago to the South, In addition to this
through traffic there has ever been the local
traffic which includes heavy trucking of coal, ete.,
into the city, this being the main gateway from
the South.

This pavement today more than fulfills our
expectations and except for occasional filling of
joints there has been practically no maintenance

on it.
{Signed) ERNEST ALTEKRUSE,
1911 S_ 8th Sc.

| Resurfacing An Old
Pavement With Concr

Drata supplied through courtesy of Ernest Altekruse, County Supe
of Roads, Vigo County, Terre Haute, Ind,

South Seventh Street Roed, Terre Haute, Ind., showing condition of ca
resurfacing after 8 years’ service.

This pamphlet with the title above was first print
1921, Many miles of old base have been resurfoaced
| concrete since that date.  South Seventh Street in Terre |
ts giving the same good service in 1926 that it did in

Published by
Portland Cement Associatic
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e
Who uses concrete overlays today?

Federal Highway Administration (FHWA)
Federal Aviation Administration (FAA)
State DOT

County DOT

Cities

Private Companies

— Interstate Highway, Airport Runway, State Highway, Secondar
Roads, Local Roads, Parking and Industrial Lots

PAVE KAH E
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oncrete overlays are a method to resurface or rebuild existir

paving with these advantages.
Renew the wear surface-black to white

Increase the load carrying capacity of the pavement by just
adding concrete thickness

Improve lighting-reduce heat island

Eliminate perpetual asphalt maintenance

To give owners a choice

* Proven alternative to full depth reconstruction

Concrete overlays give support credit to the original

construction for base and subgrade support of what is in
place. PAVE < AHE




tional Concrete Pavement
e
i

S— National Concrete

A Ny

DMEEU%VEHHWS Pavement

istainable Solutions for Resurfacing and Rehabilitating Existing Pavements Te C h n O I O g y
Center

cptechcenter.org
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Unbonded Concrete Overlays of Asphalt Pavements

New unbonded overlay

CONDITION
|

MNeed for milling determined based Fulldepth repair patches
on degree of surface distortions

Fatigue cracks Sub-drainage

Exlstlngi deteriorated (alligator cracking]

asphalt pavement

Block

Pothole cracking Shoving Pumping

Longitudinal & transverse
thermal cracking

Uneven surface
profile due to
nonuniform

Existing pavement condition TR base suppor

Deteriorated (severe rutting, potholes, alligator cracking, shoving, and pumping)
but stable and uniform



Bonded Concrete Overlays of Asphalt Pavements

s Mormal cracks with
Milled and cleaned 4 openings less than the maximum
surface : o= size overlay apgregate do not

Full-depth repair patches need to be filled

-

Existing asphalt pavement
with surface distresses Bleeding

Rutting Localized fatigue cracks Shoving
{alligator cracking) Slippage

Pothole

Mormal longitudinal &
transvarsa therrmal cracking

Existing pavement condition
Fair or better structural condition with surface distress



e
Unbonded vs. Bonded Overlays

1bonded

 Typically used for major rehabilitation.

« Existing pavements have structural deterioration.

ynded

 Typically used for resurfacing & minor rehabilitation.

« Used to add structural capacity and/or eliminate surface
distress when the existing pavement is in good structural
condition.

PAVE « AHE
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Mechanics of Composite Section

Neutral Axis

VoA ___l pcc | _

Unbonded Bonded

PAVE KAH E
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e
Ultra-thin Whitetopping (UTW)

Bonded, fiber-reinforced
concrete overlay

2 to 4 inch thickness

Bonded to milled asphalt
subbase

Existing asphalt serves as base
for concrete

Can provide Fast-Track
pavement repair

The answer to high traffic
intersection pavement problems!

PAVE « AHE
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e
Typical Construction Sequence

. Y 3




Staging: Intersection Under Traffic

Construction By Construction By
Lane Quadrant
|
h S
——
‘N * /
Phase 1 Phase 2 Phase 2
i1 o

T

Phase 3 Phase 4 Phase 3 Phase 4
<«— Traffic Flow +— Traffic Flow
Existing Pavement Existing Pavement
- PCCP Replacement Area - PCCP Replacement Area
Completed Concrete | Completed Concrete

Source: ACPA



e
Rte 26 Pleasant Gap, PA

T T ——

Ly -

aller vehicle
.;,J‘ “ ttomed out” on rld é sph

- .




e
Rte. 26, Pleasant Gap, PA
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Rte. 26, Pleasant Gap, PA
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...,
SR 113 & SR 100, Lionville, PA

Google Earth

PAVE KAH E
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...,
SR 113 & SR 100, Lionville, PA

Google Earth

PAVE « AHE
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e
Rte 3 Crofton, MD

\
v .f';
/
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Rosemont Ave — Frederick, MD




e
MD 27 at MD 355 - Gaithersburg, MD

PAVE « AHE



MD 27 at MD 355 — Gaithersburg, MD

PAVE « AHE
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MD 27 at MD 355 — Gaithersburg, MD

PAVE « AHE
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D 50 at M
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e
MD 210 at Farmington Rd

D ak=Er




e
-68 Friendsville, MD
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D 214 Edgewater, MD
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rts for 3 zones of lot: e i

[E== ZONE 3 - TRUCK LANES

ne 1-Light Duty
ne 2-Medium Duty
ne 3-Heavy Duty

rts for 3 geographic areas:
vg Mean Temp 45° — 50°
vg Mean Temp 55° — 60°
vg Mean Temp 65° — 70°
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Table 6: Typical Bonded Concrete Overlay Thickness over
Asphalt where Mean Annual Daily Temperatures are 45° — 50° F

Zone 1: Parking Lot Area < 200 Light Vehicles/Day and < 1 Truck (0.32 ESALftruck)/Day
Existing : : : : : . : :
PR = Concrete Compressive Strength (psi) / | 4-ftJoint |5-ft Joint | 6-ft Joint | 4-ft Joint | 5-ft Joint | 6-ft Joint

spha
Thi I:‘ Flexural Strength (psi) Spacing | Spacing | Spacing | Spacing | Spacing | Spacing

ickness
(in) (third point)
in.

Thickness (in.) (no fiber) Thickness (in.) (with fiber)
2.0 4,000 / 630 4.0 4.5 5.0 3.5 3.5 4.0
2.0 4,500 / 670 4.0 4.5 4.5 3.0 3.5 4.0
3.0 4,000 / 630 3.5 4.0 4.5 3.0 3.0 3.5
3.0 4,500 / 670 3.5 4.0 4.5 3.0 3.0 3.5
4.0 4,000 / 630 3.0 3.5 4.0 3.0 3.0 3.0
4.0 4,500 / 670 3.0 3.5 4.0 3.0 3.0 3.0
6.0 4,000 / 630 3.0 3.0 3.0 3.0 3.0 3.0
6.0 4,500 / 670 3.0 3.0 3.0 3.0 3.0 3.0




Table 6: Typical Bonded Concrete Overlay Thickness over
Asphalt where Mean Annual Daily Temperatures are 45° — 50° F

Zone 2: Access Road < 1,000 Light Vehicles/Day and £ 10 Trucks (0.35 ESAL/truck)/Day
Existing : ; : : . . : :
R Concrete Compressive Strength (psi) / | 4-ft Joint | 5-ft Joint | 6-ft Joint | 4-ft Joint | 5-ft Joint [ 6-ft Joint
spha
- i Flexural Strength (psi) Spacing | Spacing | Spacing | Spacing | Spacing | Spacing
rickness
(in.) (third point)
in.
Thickness (in.) (no fiber) Thickness (in.) (with fiber)
2.0 4,000 / 630 5.0 5.5 6.0 3.5 4.0 4.5
2.0 4,500 / 670 4.5 5.0 5.5 3.5 4.0 4.5
3.0 4,000 / 630 4.5 5.0 5.5 3.5 4.0 4.0
3.0 4,500 / 670 4.0 4.5 5.0 3.0 3.5 4.0
4.0 4,000 / 630 3.5 4.5 5.0 3.0 3.0 3.5
4.0 4,500 / 670 3.5 4.0 4.5 3.0 3.0 3.5
6.0 4,000 / 630 3.0* 3.0* 3.0" 3.0 3.0 3.0
6.0 4,500 / 670 3.0* 3.0* 3.0* 3.0 3.0 3.0




Table 6: Typical Bonded Concrete Overlay Thickness over
Asphalt where Mean Annual Daily Temperatures are 45° — 50° F

Zone 3: Truck Lane <1,000 Light Vehicles/Day and < 25 Trucks (0.60 ESAL/truck)/Day
Existing ; ; : ; ; . ; ;
g Concrete Compressive Strength (psi) / | 4-ft Joint |5-ft Joint | 6-ft Joint | 4-ft Joint | 5-ft Joint | 6-ft Joint
spha
Th'I:: Flexural Strength (psi) Spacing | Spacing | Spacing | Spacing | Spacing | Spacing
ickness
(in.) (third point)
in.
Thickness (in.) (no fiber) Thickness (in.) (with fiber)
2.0 4,000 / 630 5.5 6.0 6.0 4.0 4.5 5.0
2.0 4,500 / 670 5.0 5.5 6.0 4.0 4.0 4.5
3.0 4,000 / 630 5.0 6.0 6.0 3.5 4.0 4.5
3.0 4,500 / 670 4.5 5.0 6.0 3.5 4.0 4.0
4.0 4,000 / 630 4.0 5.0 6.0 3.0 3.5 4.0
4.0 4,500 / 670 4.0 4.5 5.0 3.0 3.0 3.5
6.0 4,000 / 630 3.0* 3.0* 4.0 3.0 3.0 3.0
6.0 4,500 / 670 3.0* 3.0* 3.0* 3.0 3.0 3.0




)etermining existing
asphalt condition

Photos to help identify . .
current pavement condition .




How Bad Can It Be? |

g

-







Investigation e

tan of the slah and subsurface, 4 L-in hammer drill can
be used o quickly deétermine the depth of the existing
asphall i several locabons and, together with visual
inspection results, identify Incations of potential subser
h:rprsﬂmwhr:mmﬁnﬂd be taken; s Figun: &

Visual inspection-Walk Around  szessmeesas
1. Elevations

2. Drainage | B
3. Working with fixed objects s
Determining asphalt thickness

Hosre & Hammner dnilisg i3 check pavemeni fochness (Phain caur
sy ol Do White. lew s Stata inoeersity)

Figere 7. Typcal cone of ssphalt gocmy ot with granskar ssbbase

Cores can reveal the depth of distressfes], the
support vadue, and the bndsfthickmnessssfoon
{or Krver) materals, Cores that penetrate into
may shaw evidence of onstable omditions, «
beginnmg of fine soil migraton mio open-gr
Tayers that can bead to phegeing amd mssabili
p.rm'ﬂz umpluf-u' burther laboratory snaly
Sappart conditinne — the ability of the subgr:
o suppart bowds uniformly thaough the paye
bath the design Backness of the conanele o
averla's perfirmanie; without umifiorm sap;
of the overiay will be dimirdsbed It is imper
fore, 1o oy 1o |:I:I.a.|.|:|.cm'r1.1tu:r_ﬂtal Hhas ar
o the subgrade/sobbass support {oelative be
:I\rrund.erﬂueapl‘mh.

Without the detailed minrmaton provided b
]nrunndneln-p,mchas&u—u‘mﬁp;mﬁi
ﬂuhmalm.lhcemnnﬁ :q:ﬂu.ltm\
Tot was fein thick. Bowever, when 3 in: of th
Face vras milled off to aconmmindate 2 3in o

overlay, in snme locations the praonolar snbbs
exposed After completinn of the concrete oy
loncations Exiled under the sasight of tnacks t=

oty throwgh the parking ansa.

Hgwe & Pubere ol csocsie overloy sections o locaiy
“qnpﬂmm_mtm
g becouse of lack of cere inisamanies

Gaida %3 Conceete Ovmriays of Asphalt Park:
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It is recommended that the length and width of joint squares in feet
e limited to 1.5 times the overlay slab thickness in inches.”

12-18x thickness range)

ge 27, Guide to Concrete Overlays-3™ Edition

Consider increased saw-cut depth over low spots
at areas of thicker overlay

epth of cut: T/3 typ. Design

thickness

T IR

S

=l

it

g

4 i L
el

r

e e

Existing asphalt pavement with rutting

Figure 36. Consider asphalt rut depth when determining saw-cut depth (ACPA
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Potholes

Summary of Possible Causes

A possible progression of alligator
atigue cracking

Vlay require pre-overlay repairs

Consider constructing a new
pavement, repairing the
subbase/subgrade where
necessary




Curb el e
Detalls




Curb
Detalls

RAISING CURB & GUTTER DETAIL



CONTRACTION
CONSTRUCTION JOINT -‘_H-H‘!

Sidewalk
Ramp
Detalls

DETALL A

KEY: ZIDEWALKSE & RAMPE

] s
(BT MAK. RUNNING SLOFE)
TURNING SPACE
(2% MaX, CROSS SLOPE)

m DETECTABLE WARNING

PARALLEL CURE RAMP PERPENDICULAR AND PARALLEL CUREB RAMP



phalt surface must be clean and dry

oid recently seal coated surfaces
\brade the surface
[horoughly clean (vacuum sweep)




Surface temperature should not exceed 120 ° F at tin
of placing concrete on top of asphalt

leasure surface temperature with

1 infrared temp gun. If temp exceeds
20° F, cool surface by fogging or
2lay paving until cooler time of day.
O NOT place concrete on saturated
sphalt surface or ponded water.

PAVE « AHE
DURABLE SUSTAINABLE. CO



How a concrete overlay saved
a school district $73,000.

The parking lot of Glen Westlake Middle
School in Lombard, IL, was badly in need
of repair. They sought bids fo remove
all 40,000 ft2 of asphalt pavernent and
subbase, and replace it with a heavy duty
asphalt pavement. A concrete paving
altemate called for 8° concrete over a 107
aggregate base.

A proposal from the lllingis Ready Mixed
Cencrete Association recommended
leaving the existing 3" asphalt in place
and overlaying with 4° fiber-reinforced

concrete. A Lamp Concrete, a contractor

in Schaumburg, IL, and ready mix producer

Elmhurst-Chicago Stone Co, of Emhurst

Glen Westlake Middle School
1514 S Main St, Lombard, IL 60148

: i « 4" concrete overlay of existing asphait Ty
IL, installed the overlay in August 2017, e : e
3" existing asphalt paverment .
_ + Alternative to remove and replace ““'-\
_ ol pavement designs -
The overlay saved the district 573,000 i - K
onver the proposed asphalt replacement. Concrete Placement: 3
Additionally, the district expects to save on o \
: + 4000 psi
maintenance costs for the next 20-30 years. P 1 e
+ 4 |bs/cy macro fiber 82
S|r.:e.:c|"-’||:|leuon, HEthy Show » Vibratory Truss Screed placement e
considering concrete overlays fora , o : - .
+ Early entry, thin-blade saw \
number of other sites i o
+ 5 0C joint spacing \
Y H“"‘u
‘3\ i~
N
i



Concrete Results

The Challenge

After 20 ]'Il.l! of continuous service,
the Pikes Peak Shuttle Lot, operated by
Denver International Airport (DEN), had
reached the end of its service life and
needed to be replaced. DEN Landside
Engineering considered removal and
replacement of the existing 5" to 7
isphalt pavement, which was supported
by a 12" lime treated base. Additionally,
they consideret a 5" unreinforced

chn:rntlmnﬂir,phﬂddktﬂiynn the

existing asphalt.

' ~ The Solution
DEN Landside Erigineering prepared a

, Life-Cycle Cost Analysis (LOCA) comparing
the twd options. The LCCA demonstrated
the concrate overlay aption would provide
" substantial savings over a 40-year service
fife When coupled with the fact that the
tongefe overlay was also. about 30% less
expensive in inftial cost compared to the
remove and replace option, DEN made

the decision to build the largest concrete
overlay parking lot project in the US.

The Results
memﬂw:cmnlsmmn:,mﬂyahum
55% of the project was built initially. Following
the construction of initial test strips, the

inal thickness was neduced to 4.5" and tie

ars at the construction joints were eliminated.
e only tie bars constructed were in the lanes
ong the parimeter of the lot, providing a ring
of concrete to hold the lot together. Workan
Hase One was completed in time for thie 2020
oliday season. The start date for Phase Two is
unknown at the time of this writing.

PAVE 4« AHEAD

PURABLE. SUBTAIMABLE CONCRETE

Denver Intemational Airport

45" concrete overlay

Existing curb overlaid with new curb
Tie bars eliminated at construction
Jjoints. Used only in perimeter lanes

650 psi flexural strength

Slipform concrete paver placemeant
6 feet O.C. joint spacing

Joints sealed with silicon-based
sealant
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Warehousing and Distribution

Jemand for warehouse
rise alongside e-commerce

Brief:

shift from brick-and-mortar to e-commerce operations is expected to
nsify as a result of the coronavirus pandemic, which will likely cause
ter investment in warehouse space because e-commerce requires three

s the loﬁiﬁcs ﬁce of traditional storefronts, according to a new
June 2020

MARKETS BUSINESS INVESTING TECH POLITICS CNBC TV

g

U.S. may need another 1 billion square
feet of warehouse space by 2025 as e-
commerce booms

PUBLISHED THU. JUL 9 2020-8:00 AM EDT | UPDATED THU. JUL 3 2020.12:51 PM EDT

Lauren Thomas
SLAURENTHOMAS Y
swane W in B

KEY * With more people clicking “buy” enline, demand for Industrial real estate could
POINTS reach an additional 1billion square feet by 2025, according to commercial real
estate services firm JLL.

* The boom for fulfillment centers comes as the traditional retall real estate Industry Is
suffering with store closures pliing up and rents plummeting, as companies look to
negotiate new leases.

- -

An Optoro warehouse in Tennessee that handles returns for retailers.

Source: Mats Adams | Optora

July 2020

THE WALL STREET JOUR

Demand for Big-Box Wareha
Soars Under E-Commerce St
Report Says

Amazon is leading a pack of comparies rushing tof
industrial sites in the .5, says real-estate brokerac

An Amazon fulfillment center inder constnacton n Afboquergue, M. Amazor
expani its fulfillment and logistics square foot age by abaut 50% 0 2020

PHOTCHM THOMPSON/ZUMA PRESS

H_'l' onmifer Smith
Gl 12020 400 am ET

PANOetoBer2020:

DURABLE SUST



Warehousing and Distribution

FRODUCTS PROJECTS GUSIMESS ROWTO  CONCRETE SURTACES RES

CORSTRUCTION {iorme & o T o Comerurtion » Perbesl bl ikl Parrssssiiy:

Praied oo (ituber (5, F0T3

PERFECT INDUSTRIAL PAVEMENTS
Concrats is becoming the preferrad altsmative for heavy-Suty pavament
By Jen Hamzen, Bill Paimer

ezl Domgtnactian

Thi FedEy tozlity i Pantiae, Michigan, after completion P n VE F/AH E
#uphadt pervemenl! |Fs everywheee you ook But wiing if you conld boveconorete ios the sime precs? Thof's 1the question thas

COnCTets RIVEmeT  conimetors e asking owners sodey, ond often the onswer is: Tl go with conomele” This changing DURABLE. SUSTAINABLE. CO
mitifude madky 1be beginniogs of o buge new muriet fr conoiele




Warehousing and Distribution

Shortage of available facilities
9-month lease lead time now as short as 30 days

One solution: converting closed malls to e-commerce
distribution centers

Most likely will require upgrade of existing pavement

PAVE A 4 AH E
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Warehousing and Distribution

Concrete overlay will increase load carrying capacity of
existing flexible pavement

Utilizes existing pavement for support
Saves time/money
Facility opens sooner

PAVE A 4 AH E
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Concrete Overlays

A solid solution for you
pavement maintenance

PAVE A 4 AH E
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J‘) Search ...
MRMCA =

MARYLAND READY MIX
CONCRETE ASSOCIATION

m CONCRETE PAVING CONCRETE BUILDINGS ABOUT MRMCA RESOURCES

BULDE STRENGTH

CHOOSE CONCRETE

Concrete Buildings Concrete Paving




PAVE X AH EAD Paving Projects w Meet the Experts Resources Videos w
DUNAGLE SUSTAINAGLE CONCRETE

THERE'S A BETTER WAY TO PAVE.

IT'S CALLED CONCRETE.

FREE PROJECT ASSISTANCE »

—

!
L\vu..———-._.__

Fg
il
‘- | ; " = --__.




*p) Guides to Concrete Overlay

Gdtotthgof

llv:nmvs

Using Existing Methodologies

Available through the

m  National Concrete Paver
e A
amEufmml‘ws : CONCRETE OVERLAYS OF Technology Center

N ASPHALT PARKING LOTS
www.cptechcenter.or

it

THIRDEDITION |

bbbbbbbbbbbbb
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TECHNICAL NOTE

Guidelines for
Bonded Concrete
Overlays of Asphal

OA)

Guidelines for Bonded Concrete Overlays of Asphalt:
Beginning with Project Selection and Ending with
Construction

D
&
2
2
g
B
o
e
!
-
<
o
a
1
2
s
t
=
L=
B
=3
L
b
B
0

Authors:
1. M Vandenbossche
S. Sachs

August 2013
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American Concrete Pavement Association (ACPA)

onstruction Specification Guideline for Ultra-thin
hitetopping”

raffic Management for Concrete Reconstruction and
>habilitation”

www.pavement.com
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@Wc  Pnilip Kresge

NRMCA Sr. Vice President, Local Paving

pkresge@nrmca.org
215-779-7375
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