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jate of Morgan State University with B.S. in Civil
1 gering (2009) and M.S in Civil Engineering (2015).

o
'
-

Vor éd for PENNDOT for 1 year as a Pavement Designer.

-—

e S
.‘.-a--

'f?f(fiirrently working as Pavement Design Team Leader for
District 3 for the past 2 years. I have been working for MD
State Highway Administration for 8 years.

* Phone No.: 443-572-5174

° E-mail: EHOWARD@SHA.STATE.MD.US
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I
it from the District and Maintenance Shop

i

pership — MDSHA and ACPA

<:.

DS HA’s Pavement Design Guide Treatment Matrices
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Selection of Project Cand Jates
. ont

_'existing pavement a good candidate for
crete overlay ?

.
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plection of Project C‘a[ld dates
“ont -

S N S—

orm a Desk review which includes
'nstruction history/repair history.
#As-built plans of previous projects.

= Videolog viewer of previous years.

-
-

’: PM Base data and performance condition of

- the roadway for IRI, Cracking, Rutting and
Friction).

— Material and Soil Properties from previous
projects.




election of Project Candidates
(Cont) =

- = o=
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es R

5ess the distress types and severity of the pavement.

|caI asphalt pavement failures at intersections are as
fo owed 1. Slippage, 2.Rutting/Shoving 3. Cracking.

- ocatlon of Distresses, e.g. are they out in the

== ‘--'iﬁtersection beyond the stop bar ? Mainline ? Turn lanes ?

— == Is the section an open or closed section ? Is there curb

r—

=~ — and gutter in the area.

— Grade and Elevation Restrictions.
— Assess the existing drainage conditions.
— Check Existing ground utilities.
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dres O Lracking
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eJection of Project Candidates
| (Cont)

sld"Exploratic ores, FWD Testing
*Ground Penetration Radar).

to determine pavement thicknesses
g (concrete overlay vs. reconstruction).

p—__

=== Used to determine material properties such as
—  pavement section modulus ,subbase stone
~modulus and subgrade soil strength modulus.

e
i
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Selection of Project Cand Jates

(Cont)

Core Rig

A. 2.0 GHz horn antenna
B. Wheel-mounted Distance Measuring

Instrument (2 Readings Taken every foot)
C. Existing FWD equipment
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election of Project Candidates

_—

Cont

Pavement Core IL.og

County: |Anne Arundel Coring Date: 04/02/2012
Loocation: |[AIIT 2 A¢ NI 214 Mhlile Points:
Core Drirection Lane MAile Point Description
1 B 1 S440 £t befors o - T TS BITUMIINOLIS CONCRETE
1 La=ft torn DAy 214 T TH" — ETONE BASE
4" from s=llow
2 s 1 215 ft o" - 75" BITUMNMINOLIS CONCRETE
5 Laft tern ba=for= S STOMNE BASE
4" from wellow] DIy 214
B 2 145 £fi o' - 1T 25" BITUMIINOLIS CONCRETE
Laft twrn ba=fors 17.25" - AT
3" from white > 214
skoip
= 2 20 £ 0" - 155" BITLRINOLIS COMNCRETE
Laft tirn befors 155" - SATDY
& from whits DAy 214
sloip
B 1 S440 £t o - 5.3 BITUNIMNOLIE CONCRETE
5" from l=ft befor= 83.5" - ETONE & GREAVEL
white sloip DAy 214
B 1 215 £t ot - o 25" BITUNIMNOLIE CONCREETE
5" from l=ft befor= 25" - ETONE & GEAVEL
white sloip hAl» 214
B 1 85 ft ot - 13 5" BITUMINOLIE CONCRETE
5 from l=ft befor= 1= 5" ETONE BASE
white sloip A 214
B 2 440 £t ot - o 25" BITUNMINOLIE CONCRETE
5" from l=fit befor= O25" - ETONE & GEAVEL
white DAy 214
B 2 220 £t o" - 83" BITUMINOLIE CONCRETE
5" from l=ft befor= 3" - EANDY
white sloip i 214
B 2 EL - 0" - 825" BITUMINOLIE CONCRETE
5" from l=fit befors 325" EANTY
white sloip i 214
B Right turn 215 £t o - F 25" BITUMINOLIE CONCRETE
5" from curb befor= T25" - ETONE BASE

AT 0 A
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action of Project C‘a[ld dates
“ont -

SNy S

| st Traffic Volume and Truck Percentage
TraveI Forecasting Division.

B Discuss Maintenance of Traffic (MOT) and
"’X‘ﬁetour options with District Traffic and

=

~ = Construction Personnel.



Desion Considerations

=d on cores/GPR, is.a concrete overlav—%gésible ol§
onstruction ?

R

i

rete intersection construction limits based on limits
’Vement distresses, stopping distance and average
e Length.

~-® Thickness Design (base and subgrade requirements).

¢ Jointing detalil




on_(Considerations (Cont) ...

ement profiles.

i

wrete materials (high early strength for fast-
ack paving?).

-
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=

= Concrete to asphalt transitions.
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e Traffic detection systems.

¢ Coordination with local agencies/first responders




- B aded vs Unbonded Concrete.
- Overlay

inded or Unbonded Concrete Overlay ?
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sonded vs Unbonded Conecrete

-y, - g

Overlay

iIded Concrete Overlay
15 to 25+ year Design Life
"are used to add structural capacity and/or eliminate

g surface distresses when the existing pavement is in
=== good structural condition.

— — Rely on bond with existing asphalt pavement to
-~ function.

— Thickness ranges between 2 inches to 5 inches.

— Joint spacing are typically between 3 inches to 6
inches.

— Used as Resurfacing/Minor Rehabilitation.




anded vs Unbonded Conérete

-y, - g

Overlay

5 to 30+ Design Life

3re used to rehabilitate pavements with some
_ructural deterioration

= does not rely on bond with existing asphalt
= z:.;-_-—- - pavement to function.

—

= — Thickness ranges between 4 inches to 11 inches on
~ concrete and composite pavements; typically 6
inches. minimum on asphalt pavement less than 6
inch thick after milling.

— Used as Minor/Major Rehabilitation.

— Overlay performs as a new pavement and the existing
provides a stable base.




Bonded vs Unbonded Concrete
Overla

Summary of Concrete Overlays chre wusen

fromiegit- ]

Unbonded Family  Tickwsst it doponding on doskrd e (15 30: yoars),
lhhuddﬂunmmaﬂipdﬂomm_ Applications

= Where increase intraffic loads requires more structural capacity = T o
|n|m bmﬁt“mimum =ndl rideahility) g e
= To el del; such as ive scaling or surlace

capacity
i 10 full-depth p
- Tnanpmulmlrmammmﬁlhw

Existing pavement condition

(Gond structural condition; some surface distress OK

Existing pavement Gondnlon B

Fair or betier

vith surface distress

Existing pavement mnﬂrnon
Fair or better structural

Source:

ntt

cracking
= Where vertical clearances must be met
= Inimill &nd inlay sections
Keys to success
= Existing pavement suriace must be prapared to enhance bonding to

= Overley’s aggregate mlmmlmﬁcmﬂmi
amulﬂhmbe:-lxmiulma:ﬁﬂﬂn ng pavement’s b
minimize shear stress in bond

= Working cracks i the existi
mmmmm“mmmﬂimmmumum

-qummhnhucnldﬂlumaund

= Thinner owerlays may shorten sawing window
-Tmmwmmhmﬂtha“mhﬂdalbphihn
11.3 em{; bongitedinal joints must be at beast T'2

= Juints in the overlsy st align with those of existing pavement
mhmignmuhngmnwtuﬂr i

= Width of transverss jpints in the overly musi be equal to or greater
‘theain e underhying ceack width at the uf:am’niu}
rapewerse joint

i

lication of curing or other
tmety and thorough, especially at edges

Applications

= Where increase in traffic loads requires more structurad capacity
= To alminate swisce defects m-mmngmm
= To improwe iriction, noise, and ri ility

= Where vertical clearances must be met

Keys o success
= Milling o exi e re ch

hr&un:nlz-.tﬁﬂh:?nn Tl‘ plwlia'andhlli.
mr—lwalngm-[
= Asphalt mm-mhmnhiﬂmﬂ
‘when placing vwerlay "
= Joints in overlay should be sawed in small, square panels
= Transverse joints must be sawed T/ {with special sttention o
thickened overlsy over ssphalt nus)
= Joints in the overlsy should mot be placed inwheel paths, if possible
-mmmﬂwlmm"mmﬂmlmm
linlfhhrlaq

o nther curil ba

mﬁaﬂﬁmwﬁ.emﬁul}rmww

Applications
= Where increase iniraffic loads requires more structursl capscity
= To alEminate surface defects such ss ratting =nd shoving
= To improve friction, noise, and rideakbility
= Where vertical clearances must be met

Kays t0 success

= [f the existing pr ' isalated

distartion in the concrete that cosld signal movement
d:mugnuwm;amﬂmmpnmhn

necassary

= Milling of existing asphalt me=y be required to aliminate swiace
ﬂﬂﬁlﬂ'zl ﬁlu}wmanﬂuhﬁpmwhlﬂ'
‘mininal wnlrn-pmul'[h required
= Existing asphal surface by
hehwlmtﬂmﬂhnphunnum‘hr

= Juints in overlsy should be sawed in small, square panels

= Transwerss joints mest be sawed T/3 Mwulmum
thickened overlay over ssphalt muts)

= Juints in the overlsy should pot be piaced in wheel paths, if possible

= Thinner owerlays may shorten sawing window, additional saws are
Iikely o hnlawllud

of vertical

Existing pavement condition M
Poor condition, including materiabs-related distress, lﬂnﬂllemd umiform

Existing pavement condition

Deteriorated (severs mpﬂﬂnaﬂlmmmmﬂml

but stable snd

Existing pavement condition

Deteriorated |severs rutfing, potholes, alligator mcimu, showing, pemping.
mnd past materisds-related distress) bt stable and unitorm

Keys o success
= Full-depth repsirs should be consi y at where
structural integrity needs restoring
= A separation layer {typically 1 in. asphalt} is required to separate.
refiective mst

for the

Fauluu-nl::xi b o beess in the existing concrete

- . {85 mm} or i pavement

not s concem when asphalt separation fayer is 1 i (2.5

ar more

= Joants should be sawed in overlay 25 soon a5 possible becasse the
sawing window may be short

= Bhorter joint spacing than normal in the swerlay can help redoce
curling &nd warping siress

= [t is not cyitical to mis-meatch overley joints o the underlying juints

.ﬁpp!u:aﬂms
or enhance capacity
-Tmm lite 1o fuli-depth p:
-Tsalnmmmn-ﬂmpmbhm
= To improwe swriace friction, noése, and ridesbility
Keys to success
= Milling of existing ssphalt mey be required to aminate swiace
distortsans of 2 m. {5.1 cm) of moTe
-Ful-daplhr irs shoukd be i only at i
structural integrity needs restoring s
= Concrede paiches in the exi should be separated
mmﬁ':mmaumwﬂ““m“m “‘u&a
bond breaker: or joi sewed in the overlay

mmpﬂ:ﬁm
« Joints should be sawed in overlay 25 soon 55 possible becamss the
sawing window may be shon

L Snﬂmamwe ﬂam::ﬂhﬂmﬁﬁuﬂdh
= Pantisl bonding betveeen the overlay and the existing asphakt
pavement i scceptable and may even improve lead-carmying
capacity

.ﬁpplmmm&

or enhance capacity
-Tummpml]hemnlu fulb-depth pavement
= T e lEminate rutting @nd shoving problems
= To improwe suriace friction, noise, and rideshility
Kevsmsucc-ess
asphalt mey be required to emisale nerface
45.1 cm) or more
= [f the existing pavement profile indicates isolsted aneas of vertical
distortion in the underlying concrete that cowld sigesl movement from
drainage relabed d repm_l[h ¥

Fnhlul'jr:z unmql!lil

swrface should
rated from m:mudeMIm or
breaker; or joints should be sawed in the overlay
the concrete patch permeter
= Joints should be sawed in overlzy a5 soon s possible becawsse the

window may be short
S v oy

Surt mlpa of the ssphalt loye irflm

= Burfacs rlla T

pavement shoul g:.rm1

- Panulhnndnqu-lt! mﬂwndlhaasphsl Euumhtu
d may Even improve

existing
load-camying capacity

a 1INAcx.crm




Conerete Overlay Design
methods used in Maryland

m WA

I

led Concrete Overlay’s

, ed Concrete Overlay on Asphalt (BCOA) Thickness Designer
_- veloped by ACPA.

= StreetPave developed by ACPA.

'Iil|n0|s DOT's spreadsheet for Bonded Concrete Inlay/overlay of
-asphalt design.

= AASHTOware 1993/1998(Darwin).

— Bonded Concrete Overlay over Asphalt Mechanical-Empirical
(BCOA-ME) procedure developed at the University of Pittsburgh.

— MEPDG.

¢ Unbonded Concrete Overlay’s

— Maryland State Highway Administration (SHA) has not performed
any Unbonded Concrete Overlay’s.
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Questions and Answers
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tory of Concrete Overlay in MD
apleted Projects in MD "
— Lessons Learned

o el

%Crete Overlay Database

&= Questions and Answers
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tor of Transportation Engineering at DFI Engineering
ner Division Chief at MDSHA for Concrete Technology
sion
chelor in Civil from University of Bombay
— 1.; ster in Civil from University of Toledo, Ohio
gi"“i—f ‘years in Industry for Design and Construction
= & 15 years in Private and 6 years with MDSHA
—* Phone No.: 410-908-0403
* E-mail: SMURKUTE@DFIENGINEERING.COM




. :
of Concrete Overl ay in MD

] al Concrete Pavement and subsequently overlaid

= -

P- .ong History of Concrete Overlay until 2006

o PrOJect Anne Arundel County — MD 3 at Cronson

levard 2006




ympleted Projects in MD

3 at Cronson Boulevard — 2006 (Grind 6” HMA and
~oncrete Overlay)

= -

eld Boulevard Park and Ride Lot — 2010 (Grind 3”
A'and 3” Concrete Overlay)

140 near MD Portable Mix Concrete Plant — 2011 (Grind

6" MA and 6” Concrete Overlay)

MD 35S at MD 27 — 2012 (Grind 6” HMA and 6” Concrete
Overlay)

* USS0atUS 301 -2013 (Grind 6” HMA and 6” Concrete
Overlay)




ympleted Projects in MD _

-y, g

" Truck Climbing Lanes — 2014 (Grind 6” HMA and 6”
o Overls

R

= -

2 at MD 214 — 2016 (Grind 6” HMA and 6” Concrete
BWID 182 — Bus Stop Pads — 2016 (Grind 6” HMA and 6”
~Concrete Overlay)

= < MD 210 NB from MD 373 to Farmington Road — 2015
(Grind 4” HMA and 6” Concrete Overlay)




MOT — Lessons Learned

1€ Closures
_ ate or County Roads for Detour
fial shutdown
hutdown
| llc Relations
Joint Layout

....-—‘)-.::r

=1 _nallze MOT Plan at Planning Stage or before
Prellmlnary Investigation

~* Potential Utilities

e DPistrict/Downtown/ACPA/Construction/ Traffic —
Partnering

=
o
-'
,.—-




i'_D 3 at Cronson Boulevard — 2006

L —

._ﬁld 6” HMA and 6” Concrete Overlay)
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oncrete Overlay Pictures

During Construction




Dverlav Pictures

After Construction
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yncrete Overlay Pictures
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EXISTING ROADWAY 2017




. _Concrete Overlay Pictures
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EXISTING ROADWAY 2017




assons Learned

e Number of Cores — Mainline and Shoulder

= -

ction Box

<:.

ity Meter

) clude Joint Layout in the Contract Document

-—
R

otentlal/Future Utilities within the Project Limits
e Extra Care for Concrete Curing — Barricade

° Uneven subgrde support




d Boulevard Park and Ride Lot — 2010
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" 3” HMA and 3” Concrete Overlay)
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assons Learned

thin Concrete Overlay

< ol

tch-cure helps

":é Shrinkage Cracks




40 near MD Portable Mix Concrete
= Plant — 2010
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_rlnd 6 HMA and 6” Concrete Overlay)







oncrete Overlay Pictures
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> Plant/MDSHA




B MD 355 at MD 27 — 2012
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‘oncrete Overlay Pictures
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assons Learned

ine Closure
_ rby SHA and County Roads for Detour
bartial Shutdown of the Intersection
ber of Cores
2 i”“ﬁclude Joint Layout
== Potentlal Utility Cuts/Conduits




US 50 at US 301 - 2013
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. Concrete Overlay Pictures

aoE Lster September 20 iz




oncrete Overlay Pictures
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. Concrete Overlay Pictures

2 le Sepfiiber o012
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oncrete Overlay Pictures
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Concrete Overlay Pictures
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C(_)ncrete Overlay Pictures
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assons Learned

o 'Number of Cores — Mainline and Shoulder

i

de Joint Layout in the Contract Document
oints in the wheel path

lar Ramps — Different widths from top to bottom

g
- ——

—  — =
- " e S—

e N —

— — <

=~ < Nearby routes as Detour




_ifuck Climbing Lanes — 2014 and 2017
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____“ 1nd 6” HMA and 6” Concrete Overlay)
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oncrete Overlay Pictures




: "I‘I?L‘earned

ate Work
rete pour on Incline
or lane closure
nber of Cores

-

| -' s layout and saw cutting close to the Lane Markings

-

"‘
T Al
i, S

& Nearby Roads as Detour




MD 2 at MD 214 - 2015
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1nd 6” HMA and 6” Concrete Overlay)

™

— -
— -

o —

I ——
g —
i

—







-

overlay Pictures .
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assons Learned

T _ tate and County Roads for Detour
JTtaown o1 part ¢ X ersection
T lane closure

~not feasible for Concrete Overlay were full depth
1struction

ber of cores
t Layout




._ D 182 — Bus Stop Pads — 2015
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| _ u 1nd 6” HMA and 6” Concrete Overlay)
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assons Learned

onstruction — Not necessary for Bus Pads
ores specifically in the Bus Pad Area
| gs — Time and Money
ivenience reduced and lot safer
OT — State and County Roads Detour
== i fner with MTA
| :’_‘:""‘,’.”iﬁlder lane closure
= ¢ Joint Layout

= -




210 NB from MD 373 to Farmington

Road — 2015

— __;_.-. -
- _.-—-‘:‘-_:::-" —
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i E} ind 4” HMA and 6” Concrete Overlay)




MOT Challenges

ptions

e of the Roadway over weekends
‘Detour was not practical

P,
- Bl
P
]
10

v _lé Lane Closure — Maintain one lane during weekends

-
e

& Longer Construction Duration
-~ Longer queues
Weekend weather constraints

Double Lane Closure — Counting outside shoulder as lane (7 days/week)

Shorter construction duration
Less queue than Option 2




MOT Challenges

a e

otion 3 was selected

‘Less Queue
* Shorter Construction Duration
& Phase 1 — Slow Lane and Outside Shoulder to be

-

&= Closed. Maintain Traffic on the Existing Middle and

e
=
=1
e — - =

= - = Fast Lane

-

A -
o — e—_—

“=— —  Phase 2 — Fast Lane and Middle Lane to be Closed.
- Maintain Traffic on the already Constructed Slow
Lane and Outside Shoulder




MOT Challenges

Challenges

“Concrete Construction Barrier

etting Saw Cut Joints close to the Final Lane
- Markings

" —

= Heavy PR campaign from SHA




- MOT Challenges

Typical for MOT Phase 1 and 2

/—K WORK AREA

I | 10° Ll_2" | 236" |
lﬁl' TEMP. TRAVEL LANE [ TEMP. TRAVEL LAMNE LL [ WORK AREA |
SHOULDER SHOULDER
NMORTHEOUND MD 201
- PHASE 1 CONSTRUCTION
WORK AREA ﬂ
L 236" L2 |1 10” i 10° |
I WORK AREA I |ﬁ!ﬂr TEMP. TRAVEL LANE | TEMP. TRAVEL LANE lﬁl’
SHOULDER SHOULDER

MORTHEOUND MD 201
PHASE 2 CONMNSTRUCTIOM



truction Challenges

e Operation

e — =

E square yards of Concrete Overlay (4400 LF)

_-:-;w ited Road Width and Congestion

— - -

—- -

éaw Cut Joints Close to Final Lane Markings

* Unknown Subgrade Conditions




2roject Hichlights/Achievements

t Long Concrete Overlay Project

| Feted ahead of Schedule

<:.

10O Award — Under Budget Category

- ’-
- -

= *—Paving Performance
-~ — Average IRI - 43
= Number of Defect Sections — 0

— Ride Profile Incentive — $19,257

e (Concrete Performance

— No of Failing Cores — 0
— No of Failing Strength Cylinders — 1 of 250+
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assons Learned

e | Jumber of Cores — Mainline and Shoulder

e Joint Layout in the Contract Document v

al/Future Utilities within the Project Limits

e Queue Length was not as long as predicted

e

~ P _p Campaign helps (may be the reason for less Queue Length)

e Saw Cut Joints Close to Final Lane Markings

* Unknown Subgrade Conditions




yncrete Overlay Database

e

“eam—
—

oncrete Overlays

t p://www.acpa.org/overlay-explorer/

-
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Questions and Answers




