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| OUTLINE

 NC Highway System Stats

* Concrete Overlays in NC

e Design-Build Project on |-77 |

Construction t

 Traffic Control Phasing

* |-85 Project to VA border

e Drainage Fabric & NCDOT pilot projects

e Concrete Specifications
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NC Highway System
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NCDOT Highway System

 NC has 79,600 miles of State maintained
roadways (second to Texas)

 Interstate (total) = 6400 miles

« Concrete pavement (total) = 1885 miles
e [nterstates = 1570 miles
e US routes = 240 miles
 NC routes = 75 miles
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Why would a State Agency use a

concrete overlay?
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WHY USE CONCRETE g msic
OVERLAYS? AP | o

* $$% = Cost effective
solution for pavement
rehabllitation

e Time = EXxisting
pavement needs minimal
pre-overlay repairs

o Efficient = Quick

construction &

convenient
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Types of CONCRETE OVERLAYS

Bonded Concrete Overlays of Concrete Pavements
—previously called bonded overlays—

=
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Bonded Concrete Overlays of Asphalt Pavements
—previously called ultra-thin whitetopping—

Bonded Concrete Overlays of Composite Pavements

Unbonded Concrete Overlays of Concrete Pavements
—previously called unbonded overlays—
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Unbonded Concrete Overlays of Asphalt Pavements
—previously called conventional whitetopping—
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Unbonded Concrete Overlays of Composite Pavements
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Bonded vs. Unbonded Overlays

@ Bonded: Use to eliminate

ncdot.gov

surface defects; increase
structural capacity; and
improve surface friction, noise,

and rideability.

@ Unbonded: Use to restore
structural capacity and increase )
pavement life equivalent to full-

NA

depth pavement. Also results T~

" o — -

in improved surface friction,
noise, and rideability.

i
Tension | Compression
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UNBONDED OVERLAYS CAN BE PLACED
OVER POOR CONCRETE PAVEMENTS

Need uniform support and
good separation layer
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Concrete Overlays in NC? '
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Concrete Overlays iIn NC?

« # based on NCDOT Pavement Management System

Project # Let Date County Type Thickness Year
Completed

e e e

1-2508BB Jan. 1998 Granville 10 inches 1999
1-2508BC Oct. 2000 Granville JCP 11 inches 2002
J 1-2807C April 1999  Surry JCP 11 inches 2000
[-2807E Sept. 1998  Surry JCP 11 inches 2000
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T.LLP. NO. I-2808A
I-77 FROM SOUTH OF SR 1125

(ASHBURY CHURCH ROAD) TO US 21
YADKIN COUNTY, NC

NORTH 421]
§ N Wilkesboro
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I-77 Design-Build Project

e Project length = 6.57 miles

e 11” unbonded concrete
overlay on existing 8” CRC

e Jointed Plain Concrete
Pavement (JPCP)

e 15-ft joint spacing with
dowels

e Pavement rehabilitation vs.
full reconstruction
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Typical sections
« Mainline typical section :
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Sections with 4-ft slab widening

 Removal of deteriorated existing asphalt shoulder
Constructed min. 4-ft concrete slab
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Full depth concrete sections

« PCCP thickness = 13 inches
e At bridge locations
e US 421 Interchange
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avement condition on I-77

Numerous punchouts and faulting
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Ramps had cracking and ASR
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Pre-overlay spall repairs — Lesson learned
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Construction Strategy

| « Minimize right-of-way impacts %f
| « Reduce sliver fills on outside slopes

| » Minimize environmental impacts

| « Shift traffic with temporary detours to median
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Maintenance of Traffic

« NCDOT had I-77 design plans completed
 Traffic control became a huge barrier

Greg,
Department switches to Design-Build (e,

method for project delivery due to MOT

29
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Maintenance of Traffic
| Southbound Northbound
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Phase | — Median Detour Construction
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Phase | — Median Detour Complete
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Phase | — PCCP construction
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Phase | — Concrete paved
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Bridge Jacking at US 421

1 7! 1 ”
CLR.
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Ramp Construction Innovation

Asphalt overlay on ramps changed to concrete overlay |
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Concrete overlay completed
|-77 received an ACPA Award
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-85 Project in NC
Unbonded Concrete
overlay for 20 miles

Overlay Thickness = 10 inches
Separator layer = 2 inches PADC
Existing pavement is JPC

30-ft joint spacing

Without dowels?

Patched with asphalt

Novachip on top in 2007
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-85 from US 158 to VA state line

iy

} 1-85 NB at VA border

4 Write a description for your map.
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1-85 Existing from 401

YWrite a description for your map
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Concrete Overlay

CONCRETE OVERLAY g
Workshop for 1-85 Technica. RSeAaigd
ASSISTANCE PROGRAM ERAEakal
> FHWA e o

» CP Tech Center

» Site visit

» Design input
» Thinner overlay
» Fabric layer

» Construction input
» Min. repairs
> Keep novachlp

e National Concrete Pavement
Technology Center (\“m

US.Department of Transportation
Federal Highway Administration




North Carolina ncdot.gov

1

1 ¥
:.

4 4

L b

A 4

4

p

1 ,

] :

A

: 253 TS

; PHASE 1 - .

4 : . ’

]

] 4

i ,-

A E

4

j .

4 b
b

1 ;

Al 12 . 122 ] 10 ]
EXISTING |-85 SB LANES EXISTING |-85 NB LANES

;

1 i

4 ¥

7 £

3

F. 43 4

A J




L L

North Carolina

Py

-85 Traffic Phase I

PHASE 2

Sl 1 3] Bl 11 &)

EXISTING I-85 SB LANES

EXISTING 1-85 NB LANES

ncdot.gov

44

D i e e Vi e e e e e e e e e

W e

i T A W i o e

e ——




North Carolina ncdot.gov

—

-85 Traffic Phase llI :

PHASE 3 S ,

y

-

.

1

9

B : 4

] _ ) - [
| A :

g ; 1

3 S - r
* r

1 ] \ \ 4

4

g \ | ,

4 A\ 4
|

4
)l el L

EXISTING I-85 SB LANES EXISTING I-85 NB LANES g

45 :

R R

-
-



ncdot.gov

VE Study for I-85

» Eliminate asphalt patch removal with concrete |

» Estimated savings = $8,000,000+ |
» Eliminate milling novachip = $2,000,000+ ;
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Separation / Drainage Layer

* Required for good performance

— Isolate overlay from existing
distress
» Prevent reflective cracking

= Prevent bonding/mechanical
Interlocking

— Provides a bedding cushion for
the unbonded overlay

; - A system to drain the interlayer
|  Recommended separation layer
material:
- 1inHMA (3 in @ NCDOT)
- Geotextile fabric
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GEOTEXTILE SEPARATION LAYER (INTERLAYER)
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Drainage Fabric

e« 2 NCDOT pilot projects
« Weigh Station on ramp
* Winston-Salem Beltway for 1-mile section
Cost savings on 6 lanes = $406,770

Interlayer Unit Cost Interlayer Volume Total Cost

3” Hot Mix Asphalt $75/ton 1148 tons/mi $86,100/lane-mi
Geotextile $2.50/yd.2 7,322 yd.2/mi $18,305/lane-mi
Interlayer oY/ Ya ’ yd. ’

Estimated Project Savings Per Lane Mile $67,795
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NCDOT Concrete Specifications

 Formed a Concrete Specs Committee
« DOT and Industry input on current specs

 Reduced strength (3000 psi) for placing traffic
on new PCCP

« Longitudinal tining as a standard

o Laser profiler for checking pavement
_2 smoothness

 Temperature changes
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THANK
YOU!!

| NCDOT Constructlon Unit -
Offlce (919) 707 2403 '




	Slide Number 1
	OUTLINE
	Final Four @ AT&T Stadium
	Slide Number 4
	NC Highway System
	NCDOT Highway System
	Missy getting updated one
	Why would a State Agency use a concrete overlay?
	Cost Effective $olution!
	Minimal pre-overlay repairs!
	Avoid total reconstruction with rehabilitation!
	WHY USE CONCRETE OVERLAYS?
	Types of CONCRETE OVERLAYS
	Bonded vs. Unbonded Overlays
	Slide Number 15
	Concrete Overlays in NC?
	Concrete Overlays in NC?
	Slide Number 18
	I-77 Design-Build Project
	Typical sections
	Sections with 4-ft slab widening
	Full depth concrete sections
	Project layout with 3 typical sections
	Existing pavement condition on I-77
	Ramps had cracking and ASR
	Pre-overlay spall repairs – Lesson learned
	Construction Strategy
	Maintenance of Traffic
	Maintenance of Traffic
	Maintenance of Traffic
	Phase I – Median Detour Construction
	Phase I – Median Detour Complete
	Phase I – Median Detour in use
	Phase I – PCCP construction
	Phase I – Concrete paved
	4-ft slab widening section
	Bridge Jacking at US 421
	Ramp Construction Innovation
	Concrete overlay completed
	I-85 Project in NC Unbonded Concrete overlay for 20 miles
	I-85 from US 158 to VA state line
	Concrete Overlay Workshop for I-85
	I-85 Proposed Traffic phasing
	I-85 Traffic Phase II
	I-85 Traffic Phase III
	VE Study for I-85
	Separation / Drainage Layer
	Drainage Fabric under PCCP
	GEOTEXTILE SEPARATION LAYER (INTERLAYER)
	Drainage Fabric
	NCDOT Concrete Specifications
	THANK YOU!!!

