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Roadway networks

Over 30 provincial level, 300 district Ieveél
2500 county level Highway Bureaus [i
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AChinese express way 104,500 km AB0 States
(65,300 mi) A3,077 U.S. counties
AWorld's largest expressway system by A4,374,563 km of paved roads
length) A2,118,792 km of unpaved
A34 provincial-level administrative units public roads

A75,440 km of Interstates




China Traffic Considerations

A Peak load traffic is
typically at night
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Tianjin Expressway
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A Pictures of traffic on Cold
Recycling section constructed
In August 2011 in Tangshan




China Heavy Traffic Loading

Considerations

A About 50% or more of axles are overloaded

040 |- — = —f — — e — — — — — 2-52
o 035§ : E £ Tractor-Semitrailer
g 030 - — = = S ——  Leading axle
E 025 1 5 —w— Drive axle
3 : —o— Rear axle
Eﬂ.ﬂﬂ- — e e e e e e e
a 015

0.10 - —

005 +1 4

0 . .

50

Db LpAxleLoad, Mg SUS
o 0351 & Single-Unit Truck
E 0.30 1 m— ——  Leading axle
E 025 + —— Drive axle
5020
e 005 ¢

0.10 1

0.05 4

0 |

Axle Load, Mg

0 10 20 30

50

2-82
Tractor-Semitrailer

| 4 @
[—— |
sSuU3
Single-Unit Truck



China Typical Pavement Structure

A Driven by heavy loading, pavement
structure is typically semi -rigid
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A Dlstresses iIn CTB WI|| Iead to
major rehabilitation

-> Opportunity for CCPR

Subgrade




Cold Recycling SpecificatidRAP

A RAP Requirements

Material Test items Requirements
Moisture content Measured
RAP gradation Measured
RAP Asphalt content Measured
Flakiness Measured
Sand Equivalent (%) 50
Penetration Measured
Dynamic viscosity Measured
Recovered Asphalt _ _
Softening Point Measured
Ductility Measured




Cold Recycling SpecificatmRAP
Gradations

Sieve Size

~mm Coarse Medium Fine A Fine B
37.5 100
26.5 80" 100 100
19 0 90" 100 100
13.2 60" 80 0 90" 100 100
9.5 0 60" 80 60" 80 90" 100
4.75 25" 60 35" 65 45° 75 60" 80
2.36 15" 45 20" 50 25" 55 35" 65
0.3 3" 20 321 6" 25 6" 25
0.075 17 2 8 29 2" 10




Cold Recycling Specificatin
Emulsion Requirements

Properties Requirements
Type Cationic™ +~
Sieve” 1.18mm ~ 00. 1
Viscosity E,g o 2" 30
Viscosity
253 Vs, Sec 7" 100
Emulsion Residue, % 06 2
Solubility, % 097.5
Residue
Penetration, dmm =~ 253~ 45" 150
Ductility, cm ~ 153 ~ 040
Emulsion Settlement Requirement
Time 1d, % O1
5d, % 05




Cold Recycling Specificatm@old
Recycling Design Requirements

Property Requirements
Air Voids, % 7 12
40 3 Marshall stability (8152.4mm) (*), KN O013.5 (3,000

40 3 immersion Marshall residual stability, %

075
15 ° C Dry Indirect Tensile Strength, MPa &0 . 5
15 3 dry and wet splitting strength ratio, % 075
Freeze -thaw splitting strength ratio (TSR), % 070
60 ° C for dynamic stability, passes/mm 51000

Note: Marshall compaction of 15 cm tall specimen. Primary compaction at 25°C with 150 blows each side. Secondary
compaction 70 blows each side after placing specimens in a 60°C oven for 48 hours




Cold Recycling Specificatmfold
Recycling Design Requirements

Property Requirements

Airvoids, %  Commpactibllity 7 12

/
40 3 Marshall stability (@152.4mm) (*), kN 013.5
15 ° C Dry Indirect Tensile Strength, MPa 50 . 5
\ Stability/Strength
40 3 immersion Marshall residual stability, % 575
15 3 dry and wet splitting strength ratio, % 075
Freeze -thaw splitting strength ratio (TSR), % 070

60 ° C for dynamic stability, passes/mm 01000




Cold Recycling Specificatm@old
Recycling Design Requirements

Property Requirements
Air Voids, % 7 12
40 3 Marshall stability (@152.4mm) (*), kN 013.5

15 ° C Dry Indirect Tensile Strength, MPa 50 . 5

40 3 immersion Marshall residual stability, %

Moisture Registance

075

15 3 dry and wet splitting strength ratio, % 075

Freeze -thaw splitting strength ratio (TSR), % 070

60 ° C for dynamic stability, passes/mm 01000




Cold Recycling Specificatm@old
Recycling Design Requirements

Property Requirements
Air Voids, % 7 12
40 3 Marshall stability (@152.4mm) (*), kN 013.5

15 ° C Dry Indirect Tensile Strength, MPa

00. 5
40 3 immersion Marshall residual stability, % d75
15 3 dry and wet splitting strength ratio, % 075
Freeze -thaw splitting strength ratio (TSR), % 070

[ 60 ° C for dynamic stability, passes/mm 51000

Wheel tracking Test for Ruifing Resistance







CCPR Stockpiles

A Typical stockpiles
A 0-5mm (0 -#4) oS
A5-10mm#4 -3/ 80)
A10-20mmorl10 -30 mm




CCPR Mixing
Pugmill Configurations

A Single pugmills

A Dual pugmills



Dual Pugmill |
Truck Loading

RAP and/or Area
Filler Feeder Aggregate Bins Conveyor to Secondary

(i.e. cement) // Pugmill

Primary Pugmill Secondary pugmill
(Filler and Water Addition) (Emulsion Addition)




