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Introduction

SAKAI

SAKAI 100.

MASTERS OF COMPACTION
1918-2018

% Sakai Heavy Industries Ltd was founded in Japan in 1918.
% They are known as “The Masters of Compaction.”

% Specialised in Road construction technology & equipment.
*» 105 years old pioneers.

s About 47.6% market share in Asia and Middle East.

About 82% market share in Japan.
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Trans- Trans Asian Techno Pvt. Ltd. are the Technology partners
rans-AsianTechno of Sakai in India since 2017
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Sakai's presence worldwide

. 3 36.2%%

B> 7 47.6% J '
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Work place & Workmen's Safety

¢ SRFETY \

‘fﬁﬁr) International Road Federation - India Chapter Revolutionizing Road Infra with Modern Equipment, Technologies, Sustainable
A\ o=

Nzl Www.indiairf.com | edndia@irf.org.in Materials and Policy Guidelines, February 29th - March 1st, 2024, Manekshaw Centre, New Delhi

INDIA CHAPTE|



Fundamentals of Compaction
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THE NEED:
HMA (Hot Asphalt Mix), by default has got some inherent issues and

often the contractors do struggle to manage the HMA paving and the rolling.
The issues are mainly:

. Thermal segregation

Particulate segregation

. Shorter window for paving and rolling
Uniform density in all the layers
Number of rollers to be engaged

. Surface finish

. Avoiding crack formation in base layer
Managing tight longitudinal joints

®NO oA WN S
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Time-Temperature-Tamping

Temperature & Time plays the Most crucial role

Recommended Rolling Temps

260 - 220 Intermediate rolling

You get hardly 30 minutes

220 - 180 possible “tender zone”

180 - 160 Finish rolling

Move the steel drum rollers closer to the paver
and complete compaction BEFORE the mix cools
to the tender zone OR wait until the mix cools
below the tender zone before rolling w/ steel.

Act in time - before HMA becomes COLD

Revolutionizing Road Infra with Modern Equipment, Technologies, Sustainable

‘ﬁﬁ:‘) International Road Federation - India Chapter
XA Materials and Policy Guidelines, February 29th - March 1st, 2024, Manekshaw Centre, New Delhi

Nz Www.indiairf.com | edndia@irf.org.in

INDIA CHAPTE|



Asphalt Rolling & Compaction

| Static steel drum s E e Se
| Vibratory steel drum q
"I Pneumatic Tire Roller @
| Vibratory pneumatic i ’

| Oscillation

Break down and finish Intermediate rolling \é'bra;f)rytl_:’TRf
Setting up amplitude Kneading action S?ml (ljna on Od TR
Setting up Frequency Close up surface voids Wiﬁ rqrrllalan

Static mode for finish Close up tension cracks 'th variable

Frequency & Amplitude
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Fundamentals of Asphalt Compaction

Fundamental of Asphalt Compaction

# Reduce volume by removing voids
# Increase Density

# Compact but Don’t Crush

Improve Stability

Improve Durability

Prevents Ravelling

Resists Rutting

Reduce Moisture Penetration
Improves Fatigue Resistance
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CCV Hardware

CCV Sensor
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ICT —Intelligent Compaction Technology

Innovative SAKAI Technologies - 3

Compaction Control System
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ICT is known as CCV @ Sakai

SAKAI
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Surface Temperature sensor & CIS

Ic I s Compaction Information System
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Sub base mapping

Kandiyohi
IC rollermaps subbase Rt 4
Subbase layer

Lower limit Upper limit Color value
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Software: Input-Mapping-Output

Software How mesh data is recorded

“01 Plan AithonPD” “02 Construction AithonMT” “03 Analysis/Documentation AithonPD

Result of Number of Roller Passes (NRP)
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«I, V and IX are same coordinate.
-II, VI and X are same coordinate.
- III and VII are same coordinate.
- IV and VIII are same coordinate.
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NUTATION ROLLER
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Osciliatory Vibro Roller 4000 VPM

Oscillation re
drum hoi
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Cracks photo

y after removing asphalt layer by milling-Actually it was created during co
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Flattening Bow Waves with extra amplitude

Conventional
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Dual Drum Oscillation- Horizontal compaction

Pick up Features — Double Drum Roller

()t
1111181

 Quality-OK; Production-LOW

Qi
1111

Quality-FAILS; Production-OK

2,500 vpm, 4.5 km/h
Low Frequency + Low
Speed

2,500 vpm, 7.2 km/h
Low Frequency + High
Speed

Gl
11111

_Quality and Production-OK

4,000 vpm, 7.2 km/h
High Frequency + High Speed

J
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IRC:SP:97:2013

Difference between conventional and new generation roller

Conventional Roller

New Generation Roller
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4.3.2
i S.No.
Impact Spacing 12)
Impact Spocing (I) = R:rl.l:"..s:::‘d H: -
b)
o
1 mph 2 mph = 3 mph
Note : Tmph = 1.61 km/h
Fig. 21 Effect of Travel Speed
c)
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Conventional roller is a Static three
wheeled Roller.

In case of conventional, the compactive
effort is applied through static pressure
only

Compression starts from top of the

surface

Vibratory road roller and its improved
versions are known as new generation
rollers.

Vibratory roller exerts compactive effort
through dynamic force caused by vibration,
in addition to static pressure. The dynamic
force may be varied by changing the
frequency and amplitude of vibration as per
maligre U UG O s e, Vo e
befSt results.

U d EVE

Optimum compaction can be achieved
with a minimum number of passes.

Compaction can be done up to greater
depths and in a uniform manner.

Output is more than conventional roller

ompaction starts from bottom
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VARIATION Oscillation+0scillation

Oscillation+Static
Static+Oscillation
Vibration+Vibration
Vibration+Static
Static+Vibration
Static+Static

The ND models with an oscillatory and vibratory system
can operate in seven different modes.
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Vibratory Pneumatic Tire Roller

SAKAI

MASTERS OF COMPACTION

SUCCESSFUL COMPACTION
USING A VPT ROLLER

SAKAI

100,

1918 -2018
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Vibratory Pneumatic Tire Roller

r.gggﬂgfggg\GW753 The World'’s First and the only
Vibratory Pneumatic Tire Roller

DYNAMIC KNEADING ACTION
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Why Vibratory Pneumatic Tire Roller

Compaction and Performance

Recent U.S. Research shows that 10% decrease in pavement
life for each 1% increase in air voids.

Pavement Life

= 10 percent decrease in pavementlife for
each 1 percent increase in air voids

= Multiple researchers have confirmed

AUSTRALIAN ASPHALT

) I s R U PTI N PAVEMENT ASSOCIATION
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GW- 750/751/752/753/754

PATENTED

The GW750%

O~ Vibratory |1|1(?||ln;|hl§‘"-l‘;'f; roller
VAVA
Vibrator Switch Uniform Compaction result

‘ﬁﬁ:‘) International Road Federation - India Chapter Revolutionizing Road Infra with Modern Equipment, Technologies, Sustainable
Rl www.indiairf.com | edndia@irf.org.in Materials and Policy Guidelines, February 29th - March 1st, 2024, Manekshaw Centre, New Delhi

INDIA CHAPTE|



Vibratory Pneumatic Tire Roller

Eccentric weight moves
‘ and change amplitude VARIABLE AMPLITUD

I |

Variable Amplitude
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Variable Amplitudes

Vibrating Tires
® Variable Amplitude (4 preset settings) - SAKAI

e e

| GW750 REAR AXLE |

|
Qg

[

200

; (SEC) :
SPRAY PAUSE
TIMER

OFF

VIBRATION MOTOR
DRIVE MOTOR
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Vibratory Pneumatic Tire Roller

Equivalent to 25 .. Static Tire Roller
World’s First SAKAI Only

PATENTED

220t
210t ( 3 )
1 2 /\ 4
Y S \/\/\
215t 225t
Ov
W ==t
Vibrator Switch GW750-2 (9 tons)

Dynamic Kneading Action
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Dynamic Kneading Actions

Dynamic Kneading Action

Dynamic
» It kneads Kneading
(massages) HMA Action

mixes to push
mixes into lower
spots over milled
surface.

» It achieves more
uniform density
through the layer.
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Variable amplitudes

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,
0.5mm, 0.7mm, and 1.3mm .

The VPT roller is equivalent to 10t, 14t, 18t, 23t,

and 28t not using or using vibration. >20¢
>10t I ( 3 A
2
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Uniform Compaction

More Uniform Compaction than Steel Drum Vibe Roller
(280mm Lift)

-

= ; T A

| 280 mm lift after g~ VS \_ & Only S

Laydown VPT Roller Roller
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Uniform Density Distribution

Density Distribution with Depth Uniform Density Distribution with
using Conventional Rollers Depth using a VPT Roller

Top down using a double Bottom up using a static
drum wvibratory roller pneumatic tire roller
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Bridging Effects

Eliminate the Bridging Effect

Dynamic kneading will significantly improve bonding of
mixes placed over a rough milled surface.

W et el
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Tight Longitudinal Joints

Compaction of Longitudinal Joint
Using Steel Drum Vibratory Roller

S

Tight Longitudinal Joints

iR
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Avoid Shoving effects

No Shoving Using All-Wheel-Drive

| Steel Drum Roller |

i
.| Undriven
3
AT
TR
NTTAS i)
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Super flat Wide base tires — excellent finish

Super-Flat, Wide Base Tires

Front

er
Tire Size: 14/70-20-12PR '
Overlap (Center): 4.51n
Overlap (Side): 335
Intlation Pressure: 70 PSI
- Avg. Static Contact
> Pressure:43 PSI
Total Applied Contact
Pressure: 90 PSI (Maximum)
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Surface Texture

Impreet of Surface Texture

PEA L S Ty S, W 7 N

After VPT roller
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Critical Application SMA

APPLICATION IN JAPAN : Stone Mastic Asphalt

Coarse Aggregate and Bituminous Mortar

Deterioration of SMA because of poor
compaction

Coarse Aggregate(Skelton) Bituminous Mortar

Mortar quantity
big— —small

Vietnam

Bridge Pavement(Binder)
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Reducing Number of Roller passes

| 2 PTR & 32 passes ': One & 12 passes

DD ' 15t-PTR J| 25t-PTR 10t-VPT
roller ' 16passes | 16passes = roller 12passes

FIGURE1S Typical result of reducing roller train

Usually two static pneumatic tire rollers (PTR) are used. Intermediate(15t) and
finish(25t) positions are used, and each of the PTR makes 16 passes. Total of two
static PTR passes are 32 with inconsistent roller passes over each point of
pavement.

The VPT roller increased the total working efficiency by reducing a number of rollers
and its passes. In this case density of 96~97% achieved by the VPT roller is greater
than that of 95% by two static PTRs.
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Laboratory Test Results- SMA

Reason of failure (lack of bonding)

> 4 Good SMA
i 4 Filledwith bituminous
1 j mortar suffidently
A K

Coarse Aggregate(Skelton)

Filledwith bituminous
0 mortar insuffidently
DAC[13) SMA[13) SMA(5)
Type of Mixture (Maximum Aggregate size: mm)

W
o

ey
(=]

~
(=]

-
(=]

Number of Gyratories to obtain 96% of
marshal density
ey
=]

Bituminous Mortam™¢ontactareais The bottomof the pavement
Laboratory test result using Marshall and decreasing, is porous because of low
’ sothe bonding - compacting temperature
Gy ratory compaction strength becoming caused by steeldeck plate
small
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Field Test Results

107.0 I I I
105.0 H - =t = STW+VPT/1+VT |
: Target Level - 93.3% — = VTW+VPT/24+VT
103.0 ﬁ / —— VTW+VPTH+VT |
101.0 / .
~ 990 A
£ oo / 96.4
) / 06.0 %< . ~
e - - - Qig
2 95.0 q/‘_gs.ﬁ 2= 1040056 -~ 03.7
03 fotmcse L B e b i = S
21.0 C -
i 1.0
87.0
Onthe Viciuty Center Edge
L/ of LT of Mat of the Bridge
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The Testimony

San Francisco International
Airport (SFO)

%'Q_l .
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Conclusion

. VPT is a2in 1 package

. Easy to shift

. No need of Ballasting

. No need of Tire pressure adjustment

. Delivers excellent output and performance
. Uniform density

. Unmatched pavement quality

NOoO OV WN -
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