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Livneh (1990)

(Marshall  flow)

(Fatigue®

(Marshall stability)

(rutting)



(French Method)

Gyratory shear compactor test
Wheel tracking rutting test
Direct tensile load test
confined compression test (with and without immersion)

Roberts et al. (1996)

(Hveem)

void)

Gyratory compactor

Sousa et al. (1995)
60°c (140°F)
(Permanent  deformation)

(viscosity”
1

60°c

(air



Hafez ~ Witczak (1995) “Comparison of Marshall and
Superpave Level 1 Mix Design for Asphalt Mixes”
5 1
20 5 1) conventional mixtures 2) wet process
asphalt rubber(manufacturer preblended) 3) dry process rubber asphalt 4) polymer modified
5) wet process asphalt rubber(plant blended)

3 4 5
34°c 37-38°C

43-44°C
2 )

L 3(dry process rubber

asphalt)
2
3 2

31 2



3.2

)
2
1 2
(Ncb)
(43-44°C) ( 4 B) 34°C
37-38°C
Habib et al. (1998) “Comparison of Superpave and Marshall
Mixtures for Low-Volume Roads and Shoulder”
Kansas Route 177 Kansas 1
5
AC-10(PG58-22)
(VMA)
(VFA) (%GIm
(NF) (NID



)
Asphalt Institute

KDOT(Kansas Department of
Transportation)®

(N

Sebaaly et al. (1997)
(Hveem)
(tensile strength)
(triaxial repeated-load)
(restricted zone)

Watson Johnson Jared (1997)
Georgia Department of Transportation (GDOT)
GDOT Georgia loaded wheel tester



Kuennen (1998)

2
Anderson Bosley
Harman Angelo
Compactor

(2542)

(restricted zone)”

Creamer (1995)
Superpave Gyratory Compactor
SGC
SGC

Bukowski (1995) Superpave Gyratory
SGC

Superpave Gyratory Compactor



Superpave Gyratory Compactor

(2541) (Indirect Tensile Test)

(Static Indirect Tensile Test)
(Static Modulus of Elasticity)
(Tensile Strength)
(Static Poisson’s ratio)

(Repeated-Load Indirect Tensile Test)
(Resilient Modulus of Elasticity)
(Resilient Poisson’s ratio)



212

(Fatigue characteristics)
(Permanent deformation characteristics)

Superpave Gyratory Compactor

13



2.2

(flow)
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2.1

Mississippi Highway Department

.. 1084 38

ASTM D1559  AASHTO T245

(VMA)
(air void)

2.2

14

10

(VFA)
(stability)

21
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Traffic
Marshall Method Ldh " '
Mix Criteria y ot _ » emm. » ewy.
Minimum ~ Maximum  Minmum~ Maximum ~ Minimum~— Maximum
tion No.
Compac |on. 0 % 50 5
of blows/side
Stabilty . b (N 750 1200 1800
ility - -
/ 3333) (5333) (8000)
Flow 0.01 inch
owOOLinches 8 8 1 8 1
(0.25 mm)
Air Voids , % 3 h 3 5 3 5
Voids in Mineral (2
Aggregate

- Roberts et al. (1996)
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2.2
- Roberts et al. (1996)
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Strategie
Highway Research Program (SHRP)

Superpave Gyratory Compactor (SGC)
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2.3 SGC
600 kPa 30 125

ram pressure

600 kPa
150 mm mold
1.25 deg
2.3 Superpave Gyratory Compactor (SGC)

- Asphalt Institute (1996)

2.2

2.2 (Volumetric Mix Design)

SGC

Intermediate Analysis
Superpave Shear Tester (SST)

Indirect Tensile Tester (IDT)
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Complete Analysis
SST
IDT
2.2
Level Superpave Traffic , ESALS1 Testing Requirements2
o Materials selection and
| Volumetric Mix Design 106 . -
Volumetric proportioning
_ _ Volumetric mix design +
Il Intermediate Analysis 107 -
Performance prediction tests
_ Volumetric mix design +
Complete Analysis > 107

Enhanced performance prediction tests

‘can be adjusted as an agency option.
In all cases, moisture susceptibility is evaluated using AASHTO T283.
» Asphalt Institute (1996)

Level I' mix design SGC
(Gyration)
3 (N
design number) (Ninj: initial number) (Nrf: maximum

number) |
23 3



2.3
Design Average Design High Air Temperature
ESALs <39°c 39-406C 41-42°¢ 43- 4
(millions) ~ Nij Nds Nna Nii Nas N Ni Nos  Neg N Nos N
<0.3 768 W 7 oM w7 w27 8 I
0.31 r w7 8 129 7 8 18 8 B 146
1-3 786 14 8 % 150 8 100 18 8 105 167
310 8 % 12 8 106 160 8 13 18 9 119 19
10-30 § 19 14 9 121 1% 9 18 28 9 1H 220
30000 9 126 24 9 139 28 9 146 240 10 18 23
> 100 9 B 2% 10 1M 262 10 % 25 0 12 28
: Asphalt Institute (1996)
(Nm] !
(Gnnf) 2.4
! % (Neh
(Niri) (NI 89 9
(VMA) (VFA) 25

24 25



% Gmm

24

- Roberts et al. (1996)



15.80

15.60

1540

15.20-

15.00

2.5

Asyelt Contert, %

K.

Aerhelt Cortert, %

Asprett Cortert, %

- Roberts et al. (1996)

Asyhelt Contert, %

Asphet Cortert, %

40



24 (VMA)
Nominal Maximum Aggregate Size , mm Minimum VMA | percent
9.5 150
125 14.0
19.0 130
25.0 120
315 110
- Asphalt Institute (1996)
2.5
Traffic, million ESALS Design VVFA 5Spercent
<0.3 70-80
<1 65-78
<3 65-78
<10 65-75
<30 65-75
< 100 65-75
> 100 65-75
- Asphalt Institute (1996)
Strength Ratio (TSR) AASHTO T283

TSR 80

23

Tensile
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