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Pavement

Researcher's Dilemma

Are there no relationship between design and performance?
Good deighed pavement does not always show good performance.

Good Design = Good Performance

There is construction stage between design and performance.

DESIGN

CONSTRUCTION PERFORMANCE

PBS: Performance
Based Specification

the Gap
withPBS

We must pay attention
fo construction
(paving and
compaction) more




Worild Trend

From Method Spc. To PBS(PRS)

Background

Owner agencies

Short on funding

-Need more pavement
life

-LLess rehabilitation

Method Spec.

Specify the Equipment (Ex:XXt Steel
roller)

Specify the Compaction (Roller passes
etc.)

PBS(PRS)

Specify the target value that will
influence the performance(Air void,
Smoothness etc.)



2 major factor to improve pavement performance
(Long life cycle and low life cycle cost)

Density

-High density provide high rutting resistance
and fatigue cracking resistance

(1% decrease in air voids extend service life
10%)

Smoothness

-Good initial smoothness make pavement life
longer

These factor is used as pay factor for judging Incentive or
disincentive in U.S.A




Increasing Pavement Density:1

VIBRATORY PNEUMATIC TIRE ROLLER

GW754 ,,;;
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Weight: 20,500 Ibs. (9,300 kg)
Compaction Width: 77 in. (1,960 mm) B ’ B ewm -




FEATURE of VPT Roller

The maximum mass with water capacity
of 600 litters is 9,100 kg, and four different
kinds of amplitude are available such as
0.2 mm, 0.bmm, 0.7mm, and 1.3mm..

The VPT roller is equivalent to 10t, 14t, 18t,
23t, and 28t not using or using vibration.



GW754:Uniform Compaction in Depth

Uniform compaction in depth Dynamic Kneading by Vibrating
by Dynam|c Kneadlng Action Pneumatic Tires

Dynamic Kneading
Action




GW754:Uniform Compaction
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Tight Longitudinal Joints
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Increasing Pavement Density:2

SW654ND SW774ND SWS884ND SW994ND

Weight: 17,040 Ibs. Weight: 24,260 Ibs. Weight: 30,755 Ibs. Weight: 31,570 Ibs.
(7,730 kg) (11,005 kg) (13,950 kg) (14,320 kg)

Drum width: 58 in Drum width: 67 in Drum width: 79 in Drum width: 84 in
(1,480 mm) (1,680 mm) (2,000 mm) (2,130 mm)




ND: Switch on Dashboard

)

Osc <= Vibe

Breakdown & Finish Breakdown Intermediate Breakdown
& Finish & Intermediate

Front Rear Recommendation
Different Modes
by Dual Drum _ )
0sc & Vibe system Static | [Static | *Finish rolling
Front Rear Recommendation
Osc Osc * Thin lift pavement Vibe Vibe
< 35 mm
* Thick lift pavement
* Bridge decks > 35 mm
Osc Static| |. pesidential areas Vibe | Static |. :;,;dependent Vibe
r
* Independent Osc joint compaction
for
Static Osc joint compaction Static Vibe




ND: Double Drum Oscillation: “0Osc”

> NDs are designed to make a total compactive effort for double drum
Osc be equal to that for other single drum Osc.

> Osc amplitude for the single drum are excessive in general. Thus,
displacement of the mat in early compaction stage and slippage
between drum and HMA pavement surface also occurs.

“Youtube video”, Short (6min) version, https://youtu.be/MjJyvR8GMSs Full version, https://youtu.be/0FjH2awBK7M



SAKAI Roller for Good Smoothness

SWé654ND

Weight: 17,040 Ibs.
(7,730 kg)

Drum width: 58 in
(1,480 mm)

SW774ND

Weight: 24,260 Ibs.
(11,005 kg)

Drum width: 67 in
(1,680 mm)

SW884ND

Weight: 30,755 Ibs.
(13,950 kg)

Drum width: 792 in
(2,000 mm)

SW994ND

Weight: 31,570 Ibs.
(14,320 kg)
Drum width:; 84 in

(2,130 mm)__




Vibe VS Osc




Q — No wave ’_@W Small wave

Oscillation

Vibration 0.02”




EX : Oscilation compaction can construct smooth surface
(U.S.A)

Osc 4 pass in FN rolling.

Vibe 4 pass in BD rolling No static rolling needed.




Perfect Rolling Pattern of ND in Echelon




Texture 'A

asphalt institute

Positive Texture

Negative Texture

Oscillatory compaction can provide Negative
Texture (Smooth surface)



Thank you for your atfention

Go ahead together!/

G = N For More Information
< : Visit SAKAI booth!!



