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Marshall Mix Design

- Design Air Voids 35%

Construction (8%)

R

- Field Compaction
. 8% after rolling
. 4% after traffic

Decreases to

Service Life (4%)
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- Design air voids fixed at 4%

- Recommended compaction set at 92% Gmm
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Typical Final Density
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Construct to 5%










No change in
asphalt content



Effective
NMAS | VMA Asphalt

(volume)
95 |[50| [[110] |
125 || 140 | | 100 |
19.0 || 130 | | 90 | |
250 || 120 | | 80 | |

Does it Change Asphalt Content?
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Asphalt Conter‘
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Design Gyrations??
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Conclusions

- Designs at 4%Air Voids - 4
And 93% Gmm Compaction 100 gff atIQIlS

Stiffmess, Rutting =

- Designs at 5% AirVoids | s bl nn
And 95% Gmm Compaction 3© ng ations
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/_ Superpave4 Superpave5

#11 Steel Slag

#12 Limestone 20 17 ‘\/\\X Des\gﬂS
Stone Sand 15 18
Natural Sand 18 15
RAS (Shingles) 7 7
| Superpaved | Superpave5 _
Gyration 100 30
Asphalt Content 5.1% 5.4%
Recycled_Binder 0.206 0193
Ratio
Air Voids 4.0 5.0

VMA 15.5 17.0
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Mix Construction Properties

_ Superpave4 Superpaves

Design QC QA Design QC QA
Asphalt, % 5.1 5.1 5.0 5.4 5.5 5.2
AirVoids, % 4.0 3.5 4.1 5.0 4.5 4.0

Density,

Gmm - - 91.6 - 94.7 96.9



2018 Core Locations

Superpaved | Superpaves

1 206+66 155+95

2 147+37 180+25

3 124+74 214+74






Core Properties

_ Superpave4 Superpaves

Locl Loc2 Loc3 Locl LocZ2 Loc3

Thickness, mm 37.3 37.7 345 35.2 36.2 42.8
Asphalt, % 534 535 556 567 5.36 5.82

Density, %0Gmm 91.8 940 923 957 93.6 96.6

Average Values
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" Recovered Asphalt Binder Grade

- Superpaved Superpaves

Location

High Falil
Temp., °C
99.1
97.0
103.9

100.0

Low Fail Low Fail
Tempm, Temp, S,
OC OC
-15.6 -24.8
-20.4 -25.8
-12.7 -23.1
-16.2 -24.6

1114 A ﬁ H|gh Fall
°C Temp,
°C
92 954
-5.4 96.5
-10.4 90.1
83 940

Low Fail Low Fail
Temp, m, Temp, S,
OC OC
-20.5 -24.9
-18.5 -23.4
-24.1 -25.7
-21.0 -24.7

W4 A h
°C
4.4
4.9
-1.5

-3.6
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Correlation PG High Temp to
In-PlaceAir Voids
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Correlation Delta Tc to
In-PlaceAir Voids
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Pavement Condition Collection
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Smoothness and Rut Depth from Van

- Superpaved Superpaves

IRI (in/mi) Rut Depth (in) IRI (in/mi) Rut Depth (in)

LWP RWP LWP RWP LWP RWP LWP RWP

Average
Three 43 91 0.22 0.31 28 120 0.14 0.22
Locations

Entire

: 47 119 0.13 0.26 53 206 0.14 0.26
Project



Crack Data from Automated Collection

- Superpaves Superpaveb

Location Length (ft/100 ft)  Crack Density (% area) Length (ft/100 ft)  Crack Density (% area)

Average Three

. 142 1.39 171 2.04
Locations

Entire Project 141 1.80 299 1.97
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