
1

ASPHA – MIN
WARM ASPHALT MIXES

Hubbard Group Hubbard Group
February 16, 2004

Aspha-Min Warm Mix Asphalt Demonstration 
Project, Orlando

Objective:
To compare conventional Hot Mix Asphalt with 
mix containing Aspha-Min additive, at reduced 
temperature in a typical paving setting.  
Comparison of workability,  compactability, 
elevator drag strain and mix volumetric 
properties were examined.

Above 100°C the water 
is slowly released 
providing a workable 
mix at a lower 
temperature.

Aluminum silicates contain ~22.5% crystalline water

 Granular form

Electron microscope image of 
Zeolite

Crystalline structure

Creates a controlled microscopic 
foaming effect

Creates an increased volume of 
the binder in the mix

Creates micro pores in the mix 
making a higher workability of 
the mix along with obtaining a 
higher compactability
Previously only possible at 
higher temperatures
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Aspha-Min 

blown in at 

a rate of 

0.3% by 

weight of 

total mix 

or 6 lb per 

250 TPH 

Parallel Flow Drum

Filling the 

Aspha-Min Feeder

Hubbard Group

Calibrating the Feeder Hubbard Group
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Hubbard Group Hubbard Group

Hubbard Group

Control Lane 1 139.1
Control Lane 2 141.3

Control Average 140.2

Warm Mix Lane 3 141.2
Warm Mix Lane 4 139.0
Warm Mix Lane 5 140.0

Warm Mix Average 140.1 

OPC PLANT 2 QC - Warm Mix / Conventional Mix Comparison       
TYPE: 12.5TL C Design No: 02-2027A Design Temp. 310

NCAT Correction: -0.10

DATE 2/16/04 2/16/04 2/16/04
TECH. ms cg ms cg ms cg
TEMP. 305 270 270
TIME/LD Ld 3 Ld 5 Ld 5

JOB Conventional Mix Warm Mix Warm Mix
NAME Compacted pills at Compacted pills at Compacted pills at

310 F. Not aged. 270 F. Not aged. 270 F. Aged 1 hour.
Rice's also aged 1 hr.

3/4-100 100.00 100.00 100.00
1/2- 95 93.45 96.48 96.48
3/8- 90 88.17 91.66 91.66
#4-  65 61.70 65.78 65.78
#8-  46 40.93 43.14 43.14
#16-32 27.47 28.81 28.81
#30-24 20.12 21.09 21.09
#50-16 14.00 14.91 14.91
100-  9 8.03 8.89 8.89
200- 5.1 4.93 5.91 5.91
AC-  5.6 5.33 5.40 5.40
Calc.

Set-up Plant Actual
Rap 20 20
67 Granite      20 17 14
89 Granite      60 35 28
Granite Scr    20 48 38
AC 5.8
Rap Resid. 5.4

Superpave Marshall Superpave Marshall Superpave Marshall
Gmm 2.459 2.459 2.462 2.462 2.462 2.462
Gmb Mar. 2.301 2.302 2.291
Gmb SP 2.337 2.333 2.338
Pill Ht. 117.4 118.2 117.8
Volume 520.3 521.2 523.1
A. Voids 4.96 6.43 5.24 6.50 5.04 6.95
VMA 14.8 15.0 14.8
Pill Wt. 4800 1200 4800 1200 4800 1200
Stabilty 2930 2853 2733
Flow 12.5 13 12
Density 91.4 97.7 91.2 97.5 91.2 98.0

Moisture Data
Virg. Agg. 3.26
RAP 6.23
Hot Mix 0 0
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OPC PLANT 2 QC - Warm Mix / Conventional Mix Comparison       
TYPE: 12.5TL C Design No: 02-2027A Design Temp. 310

NCAT Correction: -0.10

DATE 2/16/04 2/16/04 2/16/04
TECH. ms cg ms cg ms cg
TEMP. 305 270 270
TIME/LD Ld 3 Ld 5 Ld 5

JOB Conventional Mix Warm Mix Warm Mix
NAME Compacted pills at Compacted pills at Compacted pills at

310 F. Not aged. 270 F. Not aged. 270 F. Aged 1 hour.
Rice's also aged 1 hr.

3/4-100 100.00 100.00 100.00
1/2- 95 93.45 96.48 96.48
3/8- 90 88.17 91.66 91.66
#4-  65 61.70 65.78 65.78
#8-  46 40.93 43.14 43.14
#16-32 27.47 28.81 28.81
#30-24 20.12 21.09 21.09
#50-16 14.00 14.91 14.91
100-  9 8.03 8.89 8.89
200- 5.1 4.93 5.91 5.91
AC-  5.6 5.33 5.40 5.40
Calc.

Set-up Plant Actual
Rap 20 20
67 Granite      20 17 14
89 Granite      60 35 28
Granite Scr    20 48 38
AC 5.8
Rap Resid. 5.4

Superpave Marshall Superpave Marshall Superpave Marshall
Gmm 2.459 2.459 2.462 2.462 2.462 2.462
Gmb Mar. 2.301 2.302 2.291
Gmb SP 2.337 2.333 2.338
Pill Ht. 117.4 118.2 117.8
Volume 520.3 521.2 523.1
A. Voids 4.96 6.43 5.24 6.50 5.04 6.95
VMA 14.8 15.0 14.8
Pill Wt. 4800 1200 4800 1200 4800 1200
Stabilty 2930 2853 2733
Flow 12.5 13 12
Density 91.4 97.7 91.2 97.5 91.2 98.0

Moisture Data
Virg. Agg. 3.26
RAP 6.23
Hot Mix 0 0
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98.091.297.591.297.791.4Density

121312.5Flow

273328532930Stabilty

120048001200480012004800Pill Wt.

14.815.014.8VMA

6.955.046.505.246.434.96A. Voids

523.1521.2520.3Volume

117.8118.2117.4Pill Ht.

2.3382.3332.337Gmb SP

2.2912.3022.301Gmb Mar.

2.4622.4622.4622.4622.4592.459Gmm

MarshallSuperpaveMarshallSuperpaveMarshallSuperpave

Rice's also aged 1 hr.

270 F. Aged 1 hour.270 F. Not aged.310 F. Not aged.

Compacted pills atCompacted pills atCompacted pills at

Warm MixWarm MixConventional Mix Hubbard Group

Conclusions:

Comparison of all laboratory tests is favorable with almost no change 
in volumetric properties and Marshall stability.  The amperage 
meter dropped from 34 to 32 on the mix elevator possibly 
indicating better workability in the Warm Mix.  It was also 
interesting to see that the indicated nuclear density was 2.8 pcf 
higher after initial compaction in the Warm Mix.  Comments 
offered by the paving team were positive.  The lower temperature
did not seem to change the workability and the mat texture was 
the same.



OPC PLANT 2 QC - Warm Mix / Conventional Mix Comparison       
TYPE: 12.5TL C Design No: 02-2027A Design Temp.

NCAT Correction:

DATE 2/16/04   2/16/04 2/16/04
TECH. ms cg  ms cg ms cg
TEMP. 305  270 270
TIME/LD Ld 3  Ld 5 Ld 5

JOB Conventional Mix Warm Mix Warm Mix
NAME Compacted pills at Compacted pills at Compacted pills at

310 F. Not aged. 270 F. Not aged. 270 F. Aged 1 hour.
Rice's also aged 1 hr.

3/4-100 100.00  100.00 100.00
1/2- 95 93.45 96.48 96.48
3/8- 90 88.17 91.66 91.66
#4-  65 61.70 65.78 65.78
#8-  46 40.93 43.14 43.14
#16-32 27.47 28.81 28.81
#30-24 20.12 21.09 21.09
#50-16 14.00 14.91 14.91
100-  9 8.03 8.89 8.89
200- 5.1 4.93 5.91 5.91
AC-  5.6 5.33 5.40 5.40
Calc.   

Set-up Plant Actual
Rap 20 20
67 Granite    17 14
89 Granite    35 28
Granite Scr   48 38
AC 5.8
Rap Resid. 5.4  
 Superpave Marshall Superpave Marshall Superpave Marshall
Gmm 2.459 2.459 2.462 2.462 2.462 2.462
Gmb Mar. 2.301 2.302 2.291
Gmb SP 2.337 2.333  2.338
Pill Ht. 117.4 118.2  117.8
Volume  520.3  521.2  523.1
A. Voids 4.96 6.43 5.24 6.50 5.04 6.95
VMA 14.8 15.0 14.8
Pill Wt. 4800 1200 4800 1200  4800 1200
Stabilty 2930 2853  2733
Flow 12.5 13 12
Density 91.4 97.7 91.2 97.5 91.2 98.0
  Moisture Data  
Virg. Agg. 3.26  
RAP 6.23  
Hot Mix 0 0



310
-0.10



Conventional Mix Warm Mix Warm Mix

Compacted pills at Compacted pills at Compacted pills at

310 F. Not aged. 270 F. Not aged. 270 F. Aged 1 hour.

Rice's also aged 1 hr.

98.091.297.591.297.791.4Density

121312.5Flow

273328532930Stabilty

120048001200480012004800Pill Wt.

14.815.014.8VMA

6.955.046.505.246.434.96A. Voids

523.1521.2520.3Volume

117.8118.2117.4Pill Ht.

2.3382.3332.337
Gmb
SP

2.2912.3022.301
Gmb
Mar.

2.4622.4622.4622.4622.4592.459Gmm

MarshallSuperpaveMarshallSuperpaveMarshall
Superpav
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Hubbard Group Hubbard Group

Hubbard Group

Warm Asphalt Demonstration 
Charlotte, NC

Plant
Lake Norman

250 TPH Parallel Drum Plant w/ Coater
Production Rate For Test – 140 TPH
Normal Mix temperature – 310° F
Warm Mix Temperature – 265° F
Injection of Aspha-min 2’ Into Drier
Percent of Reduction in Emissions:
SO2 – 17.6%, NOx – 6.1%, THC – 35.3%
CO2 – 3.2%, A continued decline in VOC 

suggests equilibrium had not yet been fully 
achieved

Silo without Aspha-min
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Silo with Aspha-min

Only variation of 
temperature was 
noticed

WMA at lower 
temperature could 
be handled in the 
same way as normal 
HMA

Monitored Compaction 
Cores
A thin lift nuclear gauge
A Transtech electric gauge

Conventional Mix – high

WMA aspha-min – mid

½ % higher compaction with the WMA

“Field 
results 

were 

impressive.

” Brian 

Prowell

assistant 

director 

for NCAT

I. Lower energy consumption
II. Lower level of emissions of fumes and odor 

(contribute to a better environment)
III. Lower temperature – reduces short term 

aging/oxidation of the bitumen during 
construction, which results in a longer durable 
mix

IV. Less wear and tear of asphalt mixing plant
V. Better working environment for employees

Construction DJL, Inc.
Montreal, Quebec

Canada
Demonstration
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Shelly Materials, Inc.
Columbus, Ohio

Aspha-Min Warm Mix Demonstration
October 2005
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Pike Industries, Inc.
Hookset, NH

Aspha-Min Warm Mix 
Demonstration

December 2005
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The
Hubbard Group

and
Construction DJL, Inc.

Thank You
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