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When to consider UTNY
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Keys 1o UINV Perdeimance

Adeguate (HVA andisoll) support layers
PCC-HNVA hond

Slala; size /- jeint spacing

Concrete maternal selection

Design Inputs
a [frafific, layer thickness; climate, etc.




UNWW: Use by State - 2002
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Applications for UT

SIIEEts
IRtersections
BUS| paa@s
GA allpolts
Parking lets
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Stepping Areas...

Jerry Voight - ACPA




Chicage) BUs Stops

Bullding mere than
1000 concrete bus
Steps (approximately.
30 x 3 m)

Cebhlestene/asphalt
asSe costly to remove

ThIckness constrained
rom 90 ter 140 mm

lnAcrease strengti
Use structural filbers

Jerry Voight - ACPA
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Lancaster, PA
Rt 30 & 696




S AR R bR R R

AR i LY ELX

—_—

r
| ]
'™
'
L i
T
|
B
=l
|
i
'.'I
r

| Lancaster, PA
Rt 30 & 896

= g




Wihiltetopping - Advantages

Impreved structural
capacity
Low: maintenance

Reacts structurally as i on
streng base Course

Concrete slalbs bridge
proklems asphalt cannot

Randy Riley




Wihiltetopping - Advantages

Can place on

pPavement In; peor

conadrtion.

s Little or no: pre-everiay
repalli needed.

AVOIdl recenstruction

preblems.

x Minimal rain delays.

x Vaintain traffic en
existing surface.

Randy Riley




Whltetepping - Advantages

Seliel;
n Visibility
s Decreased
StoppINg distances
s Nen-rutting

s [Less work zone
reconstruction

/E55; acelaents

Randy Riley




AlRECe &
Heat Island

Rio Verde, AZ

After Riley
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Transverse Cracking

Corner Breaks
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Typical Distresses
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Minnesota Test Sections

E

102 mimrE s 2 A2 Penels
(pPelyprepylene: filkers)

76 mm-1.2 mx 1.2 m Panels
(poelypropylene filers)

/6 mm - 1.5 m x 1.8 m Panels
(pelyelefinfikbers)

152 mm - 1.5 m x 1.8 m Panels
(polyprepylene fibers)

152 mmi - 3 m x 3.7 m| Panels
(pelyprepylene: filbers)

152 mm - 3 m x 3.7 m Panels
(pelyprepylene fibers & dowels)




Thermoco_uples : Sel’]SOr
Installations
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PErfermance after 4 years
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6mm-1.2mx1.2 mPanels
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[ Corner Breaks Il Transverse Cracks

83 % of the distress occurred in the driving lane.




102 mm-1.2m x 1.2 mPanels
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73 % of the distress occurred in the driving lane.




6 mm-1.5mx1.8 mPanels
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75 % of the distress occurred in the driving lane.

Cummulative Panels

Cracked, %




Wihiltetopping Crack Summeany

Panels Corner  Trans. =eng;
Cell Cracked (%) Cracks Cracks Cracks

102-1.2%1.2m 7 14 2

76- 1.2x1.2m 40
76-1.2x1.2m ¢
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Debonding

Delamination ..
: Between Lifts
Debonding

at Interface

-~ ™. US. 169, N. Mankato, MN 10/°98
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Emperattre effects




Femperature Characterzation
(Fhermoeceuple Data)

76-mm Overlay
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Overlay
Thickness

/6 mMm
102 mm

152 mm

Femperature Characterzation
(Fhermmeceuple Data)

Temperature Gradients, °Clcm
Max. Negative  Max. Positive  95% of the Time

-0.82 +1.23 -0.40 to +0.80

-0.61 +0.81 -0.35 to +0.60

-0.63 +0.96 -0.25 to +0.45



1.5mx 1.8-m Panels

FWD Testing at Lane/Shoulder Joint
(July 1999)
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1.5mx1.8-mPanels

FWD Testing at Lane/Shoulder Joint
(July 1999)
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Femperaure and applied load

Asphalt Temperature (°C)
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2000 4000 6000 8000
Asphalt Resilient Modulus (MPa)

40 kN FWD load in wheelpath for 76 mm 1.52-m x 1.83-m panels




ISLAB 2000 FEM
Principal Stresses

| [T ‘q ‘
iad NS h N |
Modeling Assumptions: ~ 76-mm 1,2 x 1.2m Panels
Fully bonded
0.80 °C/cm gradient
356 KN Tandem axle load

HMA temp. greatly influences stress (strains)

Tremperature gradients have little influence onistress (strains)



| essons learned ?

MU E ggteln 2l cigecl garie
Initial condition: eff existingr HIVIA
HIMAYayer must have adeguate structure

EValUuate: eriginal structure: (depth off iHIVIA
layers, cendition of HMA:..)

Elloers help keep: cracks tight
Jontlayeut
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UV Design

Jolrii Sdzlelrle
12" te) 1.8 times, pavement thickness
Keep longitudinal jeints eut of Wheelpath




UV Design

ypicaltHigher Cement Content
s Fast track type construction

Low: Water / Cement Ratio
Synthetic Eikers

Duiraible; @uick ©Opening te Tiafiic




Macro; vs Micro: Elbers

Macro-Fibers

0.21t0 0.8 mMm
(0.008 - 0.03")

Steel, Synthetic

Micro-Fibers
- ,".1\-\\-_! }f’ \-} /‘ < 01 mm
PR NS X (< 0.004”)

Polypropylene,
Steel, Carbon, ...

Adapted from Jeff Roesler




POLYPROPELYN POLYOLEFIN
FIBERS FIBERS
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UNNVIDEesian

Polypropylene Polyolefin

wi/c 0.38 0.41
Cement (kg/m°) 386 386
Fly Ash (kg/m°) 0 0

FA (kg/m°) 1285 762
CA (kg/m®) 1773 1052
Fibers (kg/m?) 2 15







UV Design

Vallies| chesen for design:

= Poor  (E,. = 700 MPa)
fatigue cracked, ola

s Falr (Ec = 2,500 MPa)

= Good' (E.. = 4,000 MPa)
rutting, ne structural damage



UANNV Design Equations
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UIW: Designi Equations

log(o,5) = 5.025 — 0.465 log( %) + 0.686 log( L //,) —1.2911log(/,)

Based on 2-D Einite element with 86%6 stress increase (partial hend)

o, = 28037 —3.496(CTE*AT) —18.382(L /1)

cyTotaI:GlS + OT

Superposition assumes slalbh and HMA remain in contact




UANV Design Equations

ASTIVI C1609-07

L = Span length

Pp = P, = Peak Load = First-Peak Load

#p = 8y = Net deflection at Peak and First-Peak Loads
fe = f; = Peak Strength and First-Peak Strength

/2., = Residual Load at net deflection of LI600
fuv = Residual Strength at net deflection of L/600

P;f;, = Residual Load at net deflection of LIM50
R o = Residual Strength at net on
froh < /15 = Residual Strength at net deflection of LI150
- I 1'",’_.'} = Area under the load vz. net deflection curve 0 to LM 50
i) |
S 1l
| §
S | ,
Pl < i ; .
| | :
i ! : }r_ :
W W W
" 5,28, Lisoo Net Deflection Lnso

FIG. 3 Example of Parameter Calculations for First-Peak Load Equal to Peak Load (Mot to Scale)

-

Beams:
150x150x530mm

Span: 450mm
L/150 = 3 mm

P,L
bd?

MOR =

R150 _ Ty




UTWW: Designi Equations

0

150 — MOR

Ri50 Values = 20%

Stress Ratio (SR) = opqy
(1+R;50)* MOR

(ASTM C1609-07)




UANNV Design Equations

L-R)*F,
0.5

0.2
SR, " log(RY) |
0.0112




UIWW: Design| Procedure

- (JhSearch -

Search the Web n‘ = r 7 3 2 Viewpoint

4 BT
o Technology Programs Links

MEMBERS ONLY
COMMUNITY

Load-Carrying Capacity Calculator

)

Technical
» FAT
® Free Downlosds
* Fundamentals
® Glossari
® State Practices
e UTW Calculator
)

Thickn
( m

Other Inputs

Unit of Measure:

http://www.pavement.com/pavtech/tech/utwcalc/main.as




UV Design

Iiraffic

s Categeny A — Low! truck velume
s Categoeny B'— Medium, truck volume

Average:Elexulal Strengi
s [Third-peint loading (ASTIV €78)

Composite k-value ei all layers below IHIVIA




UV Design

Composite k=value oeir all layersielow: HIVIA

Combined thickness of base
and subbase, in. {mm)

150 (41)




Construction




UTW Construction

Milling
Use when rutting = 25mm

REmMOVES between 25 and
76mm

m Can shave off top ofi ruts
n Used withrimlays
Limited verticall clearances
Single lane replacement
RuUnway: keelways

Randy Riley




Bended! Concrete Overlays
Greut or Ne: Grouit?

200+

100+

O

Lab RHeld - Smooth Held - Ro

O Damp w/Grout O Damp No Grout O Dry W/GI’OUI( B Dry No Grout

Ref. “Resurfacing and Patching Concrete Pavement with Bonded
Concrete”, Highway Research Board, Volume 35, 1956

Randy Riley




MillZ- Blast 7 Grout?

600-

500-

3

g
o
o
0)
g
0

[ [
Milled/Grout MI@None ShotGast/Grout ShotBlast/None

T ——

e
O Corner O Centeredge B Slab Center O Average

Ref. Unpublished Research, David Whitney, Department of Civil Engineering, University of Texas at Austin

Randy Riley




Surfiace Preparation

Clean surface

;'..'fii‘?ffi’i% L ST R R R
L L R N
s Compressed air ‘ ¥




Heat/Energy is Absorbed into
Black Leveling Surface

Heat/Energy is Reflected by
Whitewashed Surface

\VARRY,

)

C=

Jerry Voight - ACPA




MIst surface

Place concrete
m Paver
s Clarey screed




Less) %, Varies By Depth

Expected Loss Adjusted

0% @ 25 cm 0.0%) @) 75 cim
3% @ 25 cmi| = 10% @ 75; cm
596 @ 25 cm 16.7% @ 75 ¢m
8% @ 25 cm 26.7% @ 75 cm




UV Joeinting

Apply: cuUrngl compound
Saw! [eInts
Seal joints (eptienal)
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