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BACKGROUND

WARM MIX PRODUCED USING PG 58-28 + 0.65%
EVOTHERM 3G + 35% RAP 8/26/2008

PAVED ON COUNTY ROAD IN WISCONSIN with a
1 MILLION ESAL MIX

30 FIVE GALLON PAILS OF MIX TAKEN TO COMPACT
RUT PILLS, AMPT PILLS, 95 mm PILLS

COMPACTED PILLS STORED OUTSIDE TO AGE
PERIODICALLY SAMPLES DRAWN AND TESTED

UNCOMPACTED MIX STORED AT 40°F FOR FUTURE
WORK
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PLT 5 WARM MIX TIME STUDY PG 58-28 + 0.65% EVOTHERM 3G
TESTED IN HAMBURG DRY AT 58.3° C, 158# LOAD
PLANT MIX CONDITIONED OUTSIDE FROM 9/19/08 TO ONGOING

0 — Pit 5 WMA TIVE 35% RAP 5B-28+0.65% EVOTHERM 36 120 DAY AGED AVERAGE BOTH

— Pt 5WMA 9 Mo Tire Shuly, 35%RAP, 5B-28 + 0,65% EVOTHIRM 36 @58.3°C AVERAG
—— Pt 5WMA 1 yr E-3rix, 35%RAP, E8-28 + 0.65% EVOTHERM 36 @ 58.4°C AVERAGE
— Pit 5 WA 14 mo, 35%RAP, 58-28 + 0.65% 36 @58, 2°C AVERAGE BOTH WHERLS
—— Pit 5 Arery Warm M, 35%RA4P, 5B-28 & 0.65% EVOTHERM 36 @58.3°C 3 DAYS
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‘0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
RUT CYCLES AT 58.3° C & 158 LBS (703 N)

1 12/16/00 01:28:12 E\\DRIVE E\PMW 2000\\WARM MIX 2000\COMPARE RUT PLT c WWMA AT 4z o AND 12 MONTHS AGING.spf



PLANT 5 WARM MIX, 35% RAP, 0.65%

EVOTHERM 3G
PG GRADE PG GRADE CHANGE IN
RECOVERED | PAV OF REC LOW TEMP
AGE AC AC GRADE
ZERO DAY 65.1-33.4 65.1-30.4 3.0
ZERO DAY 66.2-33.0 66.2-29.9 3.1
2 WEEK 68.1-32.1 68.1-29.4 2.7
7 MONTH 68.8-32.1
9 MONTH 69.5-31.9
12 MONTH 69.5-31.6 69.5-28 3.6
14 MONTH 70.1-31.1 70.1-28.4 2.7
9 MO LOOSE
MIXSTORED
@40 F 65.9-33 65.9-30.3 2.7
2 DAY @ 60 C | 67.9-32.3 67.9-29.5 2.8
4 DAY @ 60 C | 68.3-32.5 68.3-29.0 3.5
AVERAGE

CHANGE IN LOW

TEMP GRADE

3.0




E* (MPa)

Comparision of Mix Stiffness with Time at 40°C

100000

10000

1000

100

10
1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03 1.00E+04 1.00E+05 1.00E+06

Frequency (Hz)




1000

100

E* (MPa)

10
1.00E-03

1.00E-02

Comparision of Mix Stiffness with Time at 40°C

1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03 1.00E+04

Frequency (Hz)

1.00E+05

1.00E+06




E* (MPa)

Comparision of mix stiffness with aging time at 20°C
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% Strain

5.0

% Strain vs.Time Comparison (modified asphalt flow comparison at 600 kPa stress no confining

pressure < 9 months)
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% Strain

% Strain vs.Time Comparison (flow comparison at 52°C) 69 kPa confining

pressure
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—9 month aged (400 kPa) —9 month aged (600 kPa) —9 month aged (800 kPa)
——12 month aged (400 kPa) ——12 month aged (600 kPa) 12 month aged (800 kPa)
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COMPARE 1-90 HVIA CONTROL AND WMIA WARM MIX
PG 64-22 NO RAP, HMA MIXED AT 275°F, WMA MIXED AT 235°F
TESTED IN HAMBURG DRY AT 58° C, 158%# LOAD
PLANT MIX LAB COMPACTED AFTER REHEAT
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o —— PLT 86 I-90 HWA CONTROL @ 275°F, 64-22 @ 57.8°C AVERAGE BOTH WHERLS
a — T-90 FIELD WWA Pt 86 E-10, 64-22+ 0.5% EVOTHERM 36 @ 58.2°C AVERAGE BOTHWHERLS
— \
= MIX PG GRADE
15 RECOVEREDAC |
HMA [69.4-30.4
© 0 00 w00 ew a0 10 WMA |6 o
0O 2000 4000 6000 8000 1 i} Y000
RUTCYCLESAT~58°C&O1q 2.2-33.0

12/15/09 18:44:57 E:\DRIVE E\PMW 2000\ WARM MIX 2009\COMPARE RUT TEST PLT 86 |-c0 HMA & WMA, 64-22 (@ 58°C.spf



PLANT 86 HVA CONTROL MIX PG 64-22 AT 275°F MIX TEMP
TESTED IN HAMBURG AT 50° CWET
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20 | — PLT 86 I-90 HWA OONTRCL 44-22 @ Z75°F AVERAGE BOTHWHERLS

— I-50 WMA Field mix , PI186E—10 M—ZZ&O?AB/OH—EMABG@WCW
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RUT PASSES AT 50° C & 158 LBS (702 N)

12/15/09 18:58:42 E\DRIVE E\PMW 2009\WARM MIX 2009\COMPARE RUT TEST PLT 86 I-90 HMA & WMA 64-22.spf




FLOWNUNMBER % STRAIN @ 10000

CYCLES

I-90 HMA & WMA COMPARISON PG 64-22
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E* MODULUS, MPA

1-90 HMA & WMA COMPARISON PG 64-22 VIRGIN MIX
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L — 100
FREQ HMA WMA
0.0100 | 159.13 83.46
0.1000 | 427.49 | 229.70 =
1.0000 | 1046.92 | 653.30
0.0100 0.1000

FREQUENCY IN HZ FROM 40°C MASTERCURVE

——HMA E* MODULUS —#—WMA E* MODULUS







