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Recycling HOT MIX BITUMINOUS PAVEMENT



June 28, 1978

ASPHALT RECYCLING ON I 80 WEST OF LARAMIE, WYOMING

On June 28, 1978, members of the Research Section and the Central Lab 

observed 9.3 miles of I 80 west of Larmaie, Wyoming, being recycled because 

of stripping of the aggregate from the asphalt. This highway is six years old 

and has been treated with Reel amite approximately a year ago.

Two lanes of I 80 have been closed to traffic while rotomills are removing 

the old mat and producing windrows of old asphalt on the roadway. This material 

is loaded with a front loader and hauled to the plant. The asphalt was pul

verized to minus 3 inches and no further crushing is specified. It is expected 

that the large chunks will be easily crumbled during mixing in the dryer drum.

The rotomills are removing the asphalt mat from a cement treated base with 

very little contamination. The paving operation, now underway, is about 1/2 mile 

behind the removal operation. The trucks haul new asphalt to the paver, then move 

up to the windrowed old mat and haul the crushed material back to the recycle 

stockpile at the plant. Using this method, the trucks are loaded in both 

directions. Some of the old asphalt was hauled in and placed as a working base 

for the stockpiles of the material to be recycled. This base is about a foot 

thick and 100 by 200 feet. This base will eliminate contamination by equipment 

at the plant such as was experienced at the Buena Vista Site in Colorado.

Project personnel reported that no energy savings was expected but that an 

economic savings of approximately 45% could be expected by recycling over conven

tional use of new material. The major reason for this economic savings was the 

20+_mile haul to bring in new crushed aggregate. More than 100,000 tons of asphalt 

is anticipated to be recycled in this project.

A new Barber Greene Dryer Drum asphalt plant is set up and producing a blend 

of 30% new aggregate (10% fine and 20% coarse) and 70% recycled hot bituminous 

AC-10 pavement. This plant is constructed to accommodate virgin aggregate at the 

flame end, and old asphalt halfway up the drum. Approximately 1% hydrated lime 

is added to the material to be recycled to add stability to the new mix. Also, 

0.8% AC-10 is added to the mix in the drum. The hot bituminous pavement being 

put on the roadway appears to be very good.



The Wyoming Department of Highways has been working very closely with 

the Wyoming Department of Environmental Quality (DEQ) monitoring air quality 

from this plant. This recycle plant has never been used before and many 

adjustments were anticipated so that the operation would meet air quality 

standards.

During the first week of operation, the angle of the drum has been changed 

and different production rates and techniques have been evaluated. A representative 

of the DEQ was on the plant site taking compliance opacity measurements. Of these 

measurements, the lowest compliance reading was 25% at a production rate of 150 tons/ 

hour. While representatives of the Colorado Department of Highways were visiting 

on June 28, 1978, the plant was operating at 190 tons/hour, and the opacity varied 

from 25% to 65%. The Wyoming DEQ has given the contractor until July 5, 1978 to 

meet the standards or the plant will have to be shut down. The Colorado Department 

of Highways will contact the project engineer after that date to find out what 

adjustments were made.

Another safety and economical feature on this project is the complete closing 

of the eastbound lanes. In this way, only crossovers and barricades are required 

on each end of the project. No flagging is needed since the plant is located on 

the south side of the highway, and the haul trucks never cross over the roadway 

that is carrying through traffic. When the eastbound lanes are completed, the 

plant is to be moved to the north side of the road and the same traffic control 

method used.

The Colorado Department of Highways wishes to thank the Wyoming Department 

of Highways for their cooperation for the tour and information concerning this 

project, especially the District Engineer, Henry Woodcox, and the Resident Engineer, 

Larry Sol, at the Laramie Wyoming District office, Phone 307-742-6695.



July 13, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARAMIE, WYOMING

A telephone call to the Resident Engineer provided the following 

updated information;

The plant did and is operating properly within the 

Department of Environmental Quality (DEO) regulations.

The Opacity measurements average 8% during the last 

four or five days of operation, within a low of 4% and 

a high of 10%.

This was accomplished by producing 300 tons/hour of a

70% old asphalt pavement to a 30% virgin aggregate blend.

75% of the virgin aggregate is coarse (+ #4, - 3/8") and 

25% is fine ( - #4). State engineers wanted more coarse 

aggregate to produce a better mix but when the fines were 

reduced, the stack emissions got considerably worse. 

Apparently the fine aggregates provide a better blanketing 

effect in front the flame.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARAMIE, WYOMING

Recycled Asphalt Pavement.

Old pavement being loaded 
and hauled back to the plant 
by the same trucks that 
brought hot mix to the 

paver.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARMAIE, WYOMING

Barber-Greene paver placing 
recycled asphalt pavement.

Cement treated base and 
recycled asphalt pavement.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARAMIE, WYOMING

Virgin aggregate entered 
the dryer drum from the 
closed belt feed.

Flotation ponds are covered 
with sludge in the fore

ground.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARAMIE, WYOMING

•The Barber Greene hot plant 
and asphalt tanks.

The asphalt tanks, burner 
fuel and the stack scrubber.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80 .

WEST OF LARAMIE, WYOMING

The pulverized asphalt is 
screened over a 3" screen 
and mixed with 1% hydrated 
lime slurry as it is 
stockpiled for recycling.

The asphalt aggregate enters 
the center of the dryer drum 
near its center.

Note: 3" asphalt chunks are 
introduced but break down 
in the drum from agitation 
and heat. No crusher is 

required.



July 3, 1978

ASPHALT PAVEMENT RECYCLING
ON I 80

WEST OF LARAMIE, WYOMING

Rotomill planers were 
used to remove and 
pulverize the old pavement.

Rotomill teeth were long 
and widely spaced to remove 
up to 5" of pavement in

one pass.



File No. 920.58

ASPHALT RECYCLING - NORTH OF BUENA VISTA 

PROJECT TQFC 024-1(14)

September 11, 1978

On August 28, 1978, members of the Research Coordination Section performed 

the post construction evaluation on the Asphalt Recycling project north of Buena 

Vista. Measurements taken included PSI by the CHLOE profilometer and skid truck, 

skid tests, pavement texture, and rut depths. Deflections were measured using the 

Dynaflect on 8/15/78. Visual observations were made for cracking and other pavement 

irregularities.

The test sections for this project had been previously marked and are 400 

feet long except Number 1 which is 350 feet. Referring to the attached data 

summary table, ten Dynaflect readings per section were taken (five in each direction 

except for Section 4 which is westbound only). Although the deflections in the 

eastbound direction are slightly larger than the westbound, all deflections are 

small and indicate a stable roadway.

Skids were measured using the skid truck at 40 mph. A minimum of two skids 

in each wheelpath and between wheelpaths were taken in each direction per section. 

The average skid number for the left wheelpath and between wheelpaths was 49 with 

the right wheelpath averaging 45. The right wheelpath appeared slicker throughout 

the project, although all of the skids measured are acceptable. The average 

skid number for Section 1 with 100% recycled material in the top mat is 50. This 

was also apparent in the texture measurements with the left wheelpath averaging 

approximately 25% higher than the right wheelpath using the 15 probe TEXT-UR-METER. 

The leftwheelpath had an average rut depth of 0.1 inch and the right wheelpath 

averaged 0.0 inches.

The measured PSIs indicate a good ridability for this project.

Another sidelight resulting from this project is being done by the local 

maintenance forces. The maintenance forces are using the leftover crushed asphalt 

for bladed patches and overlays. The material has been spread on the road, and 

shot with up to 3% MC-800. It is then mixed back and forth with a maintainer, 

windrowed and allowed to cure for several days. The material is then bladed on 

to the road and rolled. This procedure has been used on several locations on 

US 24 near Granite north of the project. If successful this procedure could 

become another economical use for excess recycable material.



FIELD NOTES

NORTH OF BUENA VISTA
PROJECT TQFC 024-1(14)

August 21, 1978

:tion 
lb er

CHL0 
PSI

Skid Truck 
PSI

Avg. Dynaflect *
Deflection (mils)

Skid No.
LWP

Skid No.
BWP

Skid No.
RWP

Pavement 
Texture

WB 3.30 4.5 .775 51 47 46 3

EB 3.15 4.6 .913 51 54 49 4

WB 3.79 4.9 .653 47 43 38 5

EB 3.36 4.8 .808 48 51 50 3

WB 3.62 5.0 .646 47 46 41 3

EB 3.75 5.0 1.044 49 51 48 5

WB 4.19 4.8 .756 50 49 46 3

*Dynaflect Readings were taken 8/15/78, readings are corrected for temperature

Section

Section

1 100% Recycled Material top and bottom mat

2 New Grading "E" - top and bottom mat

3Section 100% Recycled Material

Grading ”E” - top mat

- bottom mat

Section 70% Recycled - 30% new 

Grading "E" - top mat

material - bottom mat4



File No. 920.58 August 4’ 1978

RESULTS OF STACK PARTICULATE MONITORING 
FROM BUENA VISTA-NORTH ASPHALT RECYCLING 
. PROJECT TQFC 024-1(14)

To obtain an operating permit for the asphalt recycling plant used on the Buena 

Vista-North job, special stack monitoring was required by the Health Department. The 

stack emission tests were done according to EPA Method #5 as referenced in Colorado 

Air Pollution Control Regulation 6, Sec. VII,"Standards of Performance for Asphalt 

Plants." Following are the results of the stack testing done by ENVIRO-Test LTD.

Test #1 #2 #3 #4

Stack Particulate
Concentration (gr/DSCF)* .201 .170 .229 .182

Particulate
STANDARD (gr/DSCF) .04 .04 .04 .04

Asphalt Mix 100% Recycled 100% Recycled 100% Recycled 70% Recycled
Production Rate (Tons/hr) 150 225 275 275

Average Opacity 72.1% ** 74% 75% 65%

Opacity Standard 20% Max. 20% Max. 20% Max. 20% Max.

* gr/DSCF = grains per dry standard cubic foot

** APCD compliance opacity measurement

As can be seen in the above table, the emissions from the plant at Buena Vista 

were 4.25 to 5.5 times the standard for particulate emissions. The 70% recycled- 

30% new material mix was better than the 100% recycled mix but still greatly exceeded 

the standard.

Test #1 done 6/6/78 was not acceptable because there was too large a variation 

in the stack flow rate. The flow variation on all other tests were within acceptable 

ranges.

Because of the inability to obtain samples in the input to the scrubber, the 

total scrubber efficiency and its efficiency by particulate size can not be determined.



Construction Experiences

Equipment Modifications

Air Pollution

Tests

a) Field Lab
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c) Post Construction Evaluation of Test Sections
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Energy Analysis

Economics



June 14, 1978

RECYCLING ASPHALT PAVEMENT
BUENA VISTA-NORTH

Construction Experience
In April 1978 the construction started on the project and the contractor 

began removing the old asphalt pavement with scrapers. These scrapers sometimes 

rode up over the pavement and sometimes gouged too deep picking up some of the 

base course and subgrade material which resulted in excessive contamination, and 

eventually this material (1000 tons+) was returned to the roadway subgrade. 

The remainder of the asphalt pavement (about 90%) was scarified with a D-8 

Cat and ripper and then picked up with a front end loader and hauled to the 

pit area on large tandem axle trucks.

During late April and early May a crusher produced new aggregate base 

course and new aggregate for asphalt mix. Then the old asphalt pavement 

was crushed and stockpiled. No particular problems were encountered in the 

crushi ng.

The crushed asphalt pavement contained considerable fines with an average 

sieve analysis as follows: #4 = 68%; #8 = 58%; and #200 = 14.5%. This 

material contains approximately 4% asphalt and 1.5% to 2% water.

During the week of May 22, the dryer drum hot plant was set up and ready to 

operate. This dryer drum was- made and modified by the Boeing Company. Modi

fications include a vented cylindrical flame director to set the burner back 

from the main drum where the cold feed is introduced. At the end of this 

vented cylinder a heat shield was placed to further diffuse and redistribute 

the heat. This heat shield was said to have cost approximately $40,000, and 

the entire modification approximately $75,000. It is difficult to determine 

how much was written off on other projects in other states.

Production of hot bituminous pavement using 100% recycled asphalt pave

ment began on June 6th. Considerable adjustment of flow rates of crushed 

asphalt, pavement water and temperatures were made in attempts to produce 



acceptable material and at the same time reduce air pollution. 100% recycled 

hot mix was produced during the week and laid as the bottom 1 3/4" of the 

surfacing for all but the last mile of the northbound 13' pass. This last 

part of the bottom lift was paved with a blend of 30% virgin aggregate and 

70% recycled asphalt pavement. The majority of both the 100% recycled and 

the 70-30% blend was produced at the apparent optimum rates of 225 tons per 

hour and at 240°F at the drum discharge and 200°F as placed on the roadway. 

Approximately 1% AC-10 and 1% Dutrex 739 were added to the 100% recycled 

mix- Water was also introduced into the crushed asphalt pavement on the 

belt feed to the dryer drum bringing the moisture content up to 6.5%. This 

was necessary to reduce the temperatures and avoid burning the asphalt as it 

dropped through the burner flame.

The 70-30% blend required 2.5% AC-10 and 0.8% Dutrex to bring the finished 

mix to approximately 6.5% asphalt.

During the week of June 12th, hot bituminous pavement was produced from 

all new materials by the same plant. This new mix was placed as the top lift 

to provide the wearing surface. Two 500' test sections were paved in a 

different sequence then described above for the rest of the project. One was 

paved with 100% recycled material on both the bottom and the top lifts, and 

the second with 100% new material on both the top and bottom lifts. These two 

sections and a third on the standard for the project and a fourth in the area 

where the 70-30% blend was placed will be used for intensive study in the 

follow-up evaluations.

Energy Analysis

Energy consumptions and comparisons are reduced to the quantities required 

to produce one ton of each mix. All fuels are converted to BTUs (British 

Thermal Units) and then to equivalent gallons of gasoline.

Asphalt cement is a by-product of the oil refineries and therefore no 

energy is considered to be inherent in the material itself. The energy required 



to process the asphalt and all transportation is included. 1,000,000 BTU/ton 

are required to separate AC-10 from other oils and resins.

Energy to deliver asphalt to the project includes 137,025 BTU/ton for 

pipe line transportation to Denver, and 1,960 BTU/ton mile for a five axle 

truck to haul liquids to the project. It is 135 miles from the Refinery to 

the project, therefore, 264,600 BTU/ton are required for transportation from 

Denver to the project.

BTU/Ton
Process!ng 1,000,000

Pipe Line Transportation 137,025

Truck Transportation
Total

264,600
1,401,625

Removing and stockpiling of the old asphalt mat required 1,832 gallons 

of fuel oil #1 and #2. 10,000 tons were removed and 1,000 tons of the more

contaminated material were returned to the road as part of the embankment and 

base course.

2,007 gallons of diesel fuel #2 were used to crush 9,000 tons of old 

asphalt pavement. 11,000 gallons of diesel fuel #2 and 126.5 tons of asphalt 

cement and softening agent were used to mix 6161.2 tons of 100% recycled hot 

bituminous pavement. To produce one ton of 100% recycled HBP required the 

following fuel and energy:

Crushing 0.223 3.10 X 104
0.25

Burner Fuel 1.785 24.81 X 104 1.98

Tons of Asphalt Cement & 
Softening Agent 0.0205 2.87 X 104 0.23

Total 2.2117 33.29 X 104 2.66



757.2 tons of a blend using 70% recycled aggregate and 30% virgin aggregate 

required 3000 gallons of burner fuel aid 27.4 tons of asphalt cement and 

softening agent. The following table shows the energy required to produce 

one ton of 70-30 blend HBP:

1 Ton 70-30 Blend HBP

Equivalent Gallons
Gallons BTU of Gasoline

Remove and Stockpile
0.7 tons old mat

0.128 1.757 X 104 0.14

Crush old asphalt
0.7 tons

0.156 2.17 X 104 0.175

Crush new aggregate
0.3 tons

0.06 0.834 X 104 0.067

Burner Fuel 1.517 21.09 X 104 1.687

Tons of Asphalt Cement 
Softening Agent

& 0.036 5.046 X 104 0.404

Total 1.897 30.897 X 104 2.473

The new Grading 11E" HBP which was placed on the top lift of the highway 

required ___________ gallons of burner fuel and 472.71 tons of AC-10. A total

of 5645.95 tons of new Grading "E" HBP was produced. The following table 

shows the energy used to produce one ton of new Grading "E" HBP.

1 Ton New Grading "E" HBP

Equivalent Gallons 
of GasolineGallons BTU

Crush new aggregate 0.2 2.78 X 104 0.222

Burner Fuel 1.0? 13.9 X 104 1.112

Tons of Asphalt Cement 0.0837
11.732 X 104

.939

Total 1.2837 28.412 X 104 2.273

The energy used to produce HBP:

100% recycled is 33.29 X 104 BTUs per ton_____ ,

70 - 30 blend is 30.897 X IQ4 BTUs per ton and

New Grading "E" is 28.412X104 BTUs per ton_____



The proportions of fuel used in the burner for the dryer drum at the 

same production rate are 1 gallon for new material, 1.7 gallons for 70-30% 

blend and 2 gallons for 100% recycled hot bituminous pavement.

Note: The energy analysis calculations above may be revised when

final total quantities are obtained from the project records.



June 14, 1978

Summary of Events at Buena Vista Recycle Plant

May 30-31, 1978

Monitoring van was set in place at the asphalt plant, power connected 

and instruments checked out. No permit from the Health Department.

June 6, 1978

Health Department issued a permit on June 5. The plant was started at 

1045. The production rate was 100 tons/hour. The plant operated for about 

10-15 minutes at this rate using 100% recycled material.

This production rate was totally unacceptable for a plant this size. 

With the flame at minimum output, the opacity was 90-100% and the material 

being produced was burnt and not usable for anything but patching the base 

course on the roadway. Adjustments were made in the asphalt and aggregate 

rates and at 1150 the plant was started again at a production rate of 150 

tons/hour.

The paving started at the south end of the project by paving a 14' wide 

strip down the center of the highway. Our 100% recycled test section (top and 

bottom lift) received the first trucks of this material. The first two truck 

loads were too cold, 170°-190°F but the third truck was 225°F and appeared not 

as lean as the first two.

The plant ran'at this rate (150 tons'/hour) until 1610 in the afternoon. 

During this time numerous things happened. Scott Kinsey and Ace Bishard from 

the Colorado Department of Health arrived to inspect the plant. Scott Kinsey 

took an official opacity reading for compliance with the CDH standards. This 

was witnessed by R. LaForce and signed by an official of PKS. Also during 

this time a representative from Enviro-Tech made a complete sampling run on the 

stack for particulates. The EPA #5 method was used in all particulate sampling 

runs. (Federal Register March 1974? - see Reg. 6).



During this time, opacities varied from 60-85% averaging 75%. The asphalt 

mixture produced at this time was acceptable, 95% compaction was obtained and 

the gradation showed the fines to be somewhat high as expected. The material 

went into the plant with approximately 6% F^O and samples behind the paver 

showed approx. 0.1% H^O. Production for day 1011.7 tons.

At 1610 the production rate was increased to 225 tons/hour; the opacity 

was approximately the same, 75%, and the product was the same.

The results of the HiVol particulates, stack particulates from the HC 

sample pump and Plant area CO for this day are as follows:

Note: all the results are not available at this time.



June 7, 1978

This day was filled with problems for the contractor. A broken asphalt 

pump delayed startup until 1000 AM and they were rained out at 1515. The 

large paver also broke down. The production rate while turning was 225 tons/hour. 

The Enviro-Tech personnel sampled particulates at the stack, also the pressure drop 

from through the venturi. Opacity averaged 75% during production.

The two outside lifts on the 500 foot test section were paved around 1100. 

Production for day was 726.7 tons of 100% recycled material.

June 8, 1978

Plant started at 0815 at 225 tons/hour; moved to 250 tons/hour at 0900; 

then to 275 tons/hour at 1300. At 250 tons/hour opacity averaged 70% and at 

275 tons/hour 75%.

The Enviro-Tech tester ran stack particulates at 250 and 275 tons/hour and also 
scrubber input at 275 tons/hour.

The paver made the turnaround at the north end of the job about 1115 and 

started back on the west side of the bottom lift.

Total production for the day was 2300.6 tons of 100% recycled material.

June 9, 1978

Plant started at 250 tons/hour at Q815 and went to 300 tons/hour at 1000; 

they stayed at this rate for the rest of the day. On startup,dryer drum caught 

fire and filled valley with smoke.

Enviro-Tech did no stack testing today, except a particle size distribution 

on scrubber input. They left at 1000. The opacity averaged 75% at 250 tons 

per hour and 75-80% at 300 tons per hour. Total production for the day was 

2122.4 tons of 100% recycled.

At 1730 paving began on the top lift of the 100% recycle, test section, The 

northbound lanes went farily smoothly with only a few rocks near the north end 

of the section. The paver then moved back to the south end and paved the 

southbound lanes. There were many large rocks (2-6" dia.) in the asphalt mixture and 

extensive shovel work was necessary. The top mat in the southbound lanes was 

stopped approximately 30' short of the northbound lanes, because of an inadequate 

patch over a soft spot at the north end of the test section.



The joint at the south end of the job is very smooth and the test section has 

a good appearance as constructed.

June 10, 1978

The plant was fired up at about 0900 making a 70-30 blend at a rate of 

275 tons per hour.

The testers from Enviro-Tech ran a stack particulate sample in the morning. 

The opacities averaged about 65% with this material.

The paving of the blend is on the east 13' bottom lift from Station 430+90 

(approximately 600' north of plant entrance) to the north end of the project.

In the afternoon at about 1530 the plant switched to making Grading "E" 

top course using all virgin material. The new material test section at the 

south end of the job was the first part paved with this material. The bottom 

course of the northbound lanes was paved first then the paver moved back and 

paved the bottom lift of the southbound lanes of the 500' section. The bottom 

lift was rolled, then the paver started on the top mat of the northbound lanes 

and continued north.

June 12, 1978

Plant operated at 350 tons/hour making the Grading "E" with new material. 

The opacity averaged 10% for this operation.

June 13, 1978

The plant fired up at 0800 with Grading "E" at 375 tons/hour. At 0930 the 

the plant went to a production rate of 425 tons/hour. The opacity averaged 

15% at this production rate.

Hydrocarbons in the stack and CO and particulates in the plant area were 

monitored throughout the various stages of operation and will be reported as 

the raw data is reduced. Also the gradation and specifics on the various 

asphalt mixes produced will be reported later.



File No. 920.55 June 1978

BUENA VISTA RECYCLING

The Boeing Dryer Drum 
Hot Plant is set up and 
ready to go.

Three piles of crushed 
aggregate are left to right, 
coarse, old asphalt and fine 
aggregate. The tanks in 
the foreground are for 
Dutrex, AC-10 and burner 

fuel



June 1978

BUENA VISTA RECYCLING

The water supply and 
pump at the left supplies 
water to the cold feed 
belts (center) and to the 
air pollution scrubber 
tank (right).

The dryer drum (center) 
discharges hot mix on a 
belt to the holding surge 
tank (right) and gaseous 
exhaust to the scrubber 
tank (center foreground).

The van parked parallel to 
the scrubber and near the 
stack is set up to monitor 
pollutants from the stack.



June 1978

BUENA VISTA RECYCLING

3

The modification to this 
dryer drum is this vented 
heat shield. Burner was 
moved back approximately 
10' from drum dryer and 
a perforated shield (nose
cone) was installed in 
front of the flame.

The exhaust stack with 
sample ports near the 
top.



June 1978

BUENA VISTA RECYCLING

The cold feed belts were 
equipped with spray bars 
to introduce water.

Water being added to 
crushed asphalt pavement 
on belt to drum dryer.
Some previously added on 
belt from bin.



June 1978

BUENA VISTA RECYCLING

Old asphalt pavement 
crushed in the stockpile. 
This material is all minus 
one inch.

Air pollution monitoring 
equipment is in the van 
parked near the stack.



June 1978

BUENA VISTA RECYCLING

Cold feed belt and 
crushed asphalt pavement.
150 tons/hour of 100% 
Recycled Material 6/6/78.

The aggregate enters the 
drum above and to the 
right of the burner .



June 1978

• BUENA VISTA RECYCLING

The dryer drum. The 
mix discharge is at the 
lower left and the 
exhaust gases are taken 
off at the upper left.

Recycled mix is 
discharged.



June 1978

■BUENA VISTA RECYCLING

An infrared sensor 
monitors temperatures 
of the mix on the 
discharge belt.

The hot mix is delivered 
to a surge tank to await 
the haul trucks.



June 1978

, BUENA VISTA RECYCLING

Recycled HBP looked 
very good as delivered 
to the highway.

Recycled HBP looked 
very good as delivered 
to the highway.



June 1978

BUENA VISTA RECYCLING

Bottom lift of test 
Section #1 being paved 
with 100% recycled 
asphalt pavement.

Same as above.



June 1978

BUENA VISTA RECYCLING

Virgin aggregate to 
make new Grading "E" HBP.

New Grading 1!E" HBP 
at the plant discharge.



June 1978

BUENA VISTA RECYCLING

Plant fired up at 100 
tons/hour of 100% re
cycled material.
Asphalt cement burnt with 
flame at lowest output.
Opacity greater than 
95%. Note scaffolding 
and platform set up for 
stack particulate 
sampli ng.

Same smoke as above, 
looking at sun through 
plume approximately 
40 feet downwind from 
the stack.



June 1978

BUENA VISTA RECYCLING

.Stack with production 
rate of 150 tons/hour 
of 100% recycled materi< 
Opacity at this rate 
averaged 70-75%.

Monitoring van set up 
adjacent to scrubber 
Hydrocarbons in stack 
and ambient CO were 
sampled from this 
location.



June 1978

BUENA VISTA RECYCLING

A high-volume parti
culate sampler was set 
up near the discharge 
of the plant to measure 
particulates in plant 
area.

Scaffolding was erected 
to accommodate parti
culate sampling of the 
stack.

Also at lower left a 
venturi, was installed 
in the crossover betwee 
the dryer and the 
scrubber. This modifi
cation was to improve 
effectiveness of 
pollution equipment.



June 1978

BUENA VISTA RECYCLING

Plant making 100% 
recycled material at
300 tons/hour.

At this rate the opacity 
ranged between 75 and 
80%, At 150-275 tons/hr 
the opacity averaged 
75%. 6/9/78

P,lant making 70%^3Q% 
blend at 275 tons/hour.

With this material the 
opacity averaged approx
imately 65%. 6/10/78.



June 1978

BUENA VISTA RECYCLING

Plant making Grading
"E" asphalt mixture 
using 100% virgin material. 
Opacity varied from 5-15% 
for this material.
At 350 tons/hour the 
opacity averaged 10% 
and at 425 tons/hour 
the opacity averaged 15%.

6/12/78.

Same as above.

375 tons/hour Grading 
"E" with new material.



June 1978

BUENA VISTA RECYCLING

/Left) Section 1
100% recycled mix on top 
and bottom mat.

(Right) Section 2 
100% new material 
(Grading "E") on top 
and bottom mat.

g

(Left) Section 2
(Right) Section 3

100% recycled on bottom 
15ft, and new Grading 
"E" on top lift.



April 28, 1978

Field Notes Buena Vista - Recycle

On April 24, 1978, members of the Research Coordination Section visited 

the Buena Vista Recycling project.

The old asphalt surfacing has been removed and stockpiled in the pit • 

area. The first of this material to be removed was done with scraper earth 

movers. This scraper method did not work well as the scrapers either gouged 

too deep or rode up over the asphalt, resulting in considerable contamination. 

After only a limited amount of asphalt removal by scrapers the operation was 

changed to using a D-8 cat with a ripper and a front-end loader which picked 

up the material and dumped it into trucks for hauling. This method of removal 

and transportation worked rather well.

The Project Engineer indicated that smaller front-end loaders would have 

worked even better to select asphalt without contamination.

The present plans call for crushing new gravel through mid-May and then 

crushing the old asphalt. The specially designed asphalt plant will be moved 

in and asphalt will be produced by the end of May or the first of June.



May 18, 1978

BUENA VISTA RECYCLE
Project TQ FC 024-1(14)

Old Asphalt Stockpiled in the Pit Area



May 18, 1978

BUENA VISTA RECYCLE
Project TQ FC 024-1(14)

Old Asphalt Stockpiled in the Pit Area



May 18, 1978

BUENA VISTA RECYCLE
Project TQ FC 024-1(14)

The old mat was broken up 
in pieces from four inches 
thick and two feet on a 
side to very fine particles

A view of the crusher and 
field offices. Note: the 
asphalt chunks on the con
veyor belt about to drop 
into the crusher jaws



May 18, 1978

BUENA VISTA RECYCLE
Project TQ FC 024-1(14)

The primary crusher jaws 
are ready

The crusher is in operation. 
Note there is very little 
dust from this operation



May 18, 1978

BUENA VISTA RECYCLE
Project TQ FC 024-1(14)

The crushed asphalt concrete as produced. All 
material is minus 1 inch



October 2, 1978

FIELD NOTES

PROJECT C 20-0160-12
DURANGO-HESPERUS 

PRECONSTRUCTION

This project is located on approximately 5.5 miles of U. S. 160 west of

Durango, beginning at the La Plata River and extending 5.5 miles east to 

Durango. Since the original construction both outside lanes of the 3-Iane 

highway have been overlaid with 3/4 inch asphalt concrete aggregate to patch . 

severe cracking. The center lane received no such treatment. This overlay 

covers the entire WB lane and all but 10% of the EB lane. There is visual 

evidence of a high percentage of aggregate loss (see photos) plus some oil 

flushing in either wheelpath of both lanes treated with overlay. All lanes 

contain numerous maintenance cold patches scattered throughout the project. 

Rut depths were found to be minimal within test sections. (See Rut Depth 

Averages.)

The present 3 lane facility was achieved by widening an existing 2 lane 

highway. As a result the middle lane, which is by far the lane in the best 

condition presently, is an accumulation of 8 inches of asphalt mat on the 

average. While this provides a good base for the roadway, the portion that 

was widened needed to be raised to meet the level of the middle lane. This 

was accomplished by adding a layer of gravel over the existing mat then over

laying this gravel with another 2"-3" asphalt mat.

The shoulders are Grading "E", 3/4 inch aggregate to a depth of 1.5 inches. 

The new mat o.n the 3 lane facility is Grading "EX", as appears in the middle 

lane.

The plant site for this project is leased from a developer until July 1979. 

There is presently activity at this development location (called Durango West) 

to provide turn and acceleration lanes. There is also some shoulder loss above 

this development.

Reflective cracking appears to be the worst problem throughout the project. 

This is also the opinion of the project engineer. In fact, some cracks are so 

bad, vegetation has taken up residence within, being neatly and continuously 

cropped by passing traffic. (See photos). In addition to reflective cracking, 

a percentage of structural cracking exists. Both types of cracking are facil

itated and perpetuated by winter snow removal. Since the drainage on the cut 

side of the highway freezes solid during the winter and snow is plowed into
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the drainage area during removal, drainage is effectively eliminated. Diurnal 

heating that occurs near the edge of the black asphalt mat melts some of this 

accumulated snow, but since the drainage area has been for all practical purposes 

blocked, the only place for this melt to migrate is back under the asphalt mat. 

Consequently the cracking problem is aggrevated due to base material failure. - 

Also where this snow melt occurs on the high side of curves, water enters the 

driving lanes increasing skid potential.

This entire section of highway has been recently resurveyed by District V 

Engineering personnel to facilitate pay procedures on upcoming construction by . 

eliminating haul equations. Ron Smith, project engineer, will provide correlation 

between new and previous Station Numbers.

The test sections were laid out exactly between these new station markers, 

Section 1 - Station 70+00 to Station 75+00; Section 2 - Station 75+00 to 

Section 80+00. Sections 1 and 2 are at the west end of the project near Hesperus. 

These sections are level and all sections occur on the only two straight portions 

of highway within the project. Section 3 - Station 280+00 to Station 285+00; 

Section 4 - Station 285+00 to Station 290+00. Sections 3 and 4 are at the east 

end of the project and are at a slight grade. All sections are 500feetin length 

and are laid out in back-to-back pairs. Sections 1 and 2 and 3 and 4 are 

separated by approximately 4.5 miles. Sight distance is adequate but not the 

best at any,.of the test sites.

Points for Dynaflect testing in each test section were laid out at the 

beginning Station +.100’, +175', +250', +325’, and +400’. (See diagram). All 

test points are marked by bridge nails located in the shoulder aggregate. (See 

photos). District V maintenance personnel are planning to seal the shoulders 

of the entire project with either AC-10 or MC-70. Since the shoulders are not 

to be recycled, a permanent record of test sites at the project will be 

maintained. ■

Since reflective cracking seems to be the largest contributor to general 

roadway deterioration on this project, the project engineer has expressed his 

District's willingness to cooperate in installation of an S.A.J1. in a test 

section to see if this procedure would reduce or eliminate the problem of 

reflective cracking.



October 23, 1978

Field Notes
Project C 20-160-12 
Durango - Hesperus

On October 12, 1978 members of the Research Section visited the test 

sections on SH 160 West of Durango to complete the pre-construction roadway 

evaluation. PSI’s were determined for each test section using the CHLOE 

profilometer along with pavement textures using the 15 probe TEXTUR-METER. 

Additionally, two new test sections were evaluated for possible inclusion of 

a reflective cracking treatment on this project. The two new sections were 

laid out adjacent to the previous sections. Section 2A extends from Station 

80 + 00 to Station 85 + 00 and Section 3A extends from Station 275 + 00 

to 280 + 00. Cracking surveys were taken on these two sections as well 

as PSI's, textures, and rut depths. The two new sections exhibit the same 

driving lane overlays, patches and rough surface textures as the original 

4 sections outlined in the attached field notes.

Weather during the evaluation was warm (70°) and dry. Attached is a summary 

of the section evaluation data.





Pre-construction Field Data
Project C 20-160-12
Durango-Hesperus

CHLOE 
PSI

MAXIMUM AVG.
DYNAFLECT • RUT 
DEFLECTION*  DEPTH 
MM IN.'

15 PROBE 
TEXTURE

LIN. 
FT.

CRACKING 
PATCHING 
ALLIG.
FT.2

; 6

PATCH
FT.2

1-WB 3.01 .673 .06 25
1-EB 2.55 .758 .15 5
1-P 3.12 .975 .05 12
2-WB 3.07 1.009 .09 26
2-EB 2.73 .896 .10 21
2-P 3.15 1.156 .005 22
2A-WB 2.51 - .11 8 ?
2A-EB 2.58 - .23 15 ( 196.6 8.5 -
2A-P 2.66 - .05 17 J
3A-KB 3.18 - .13 28
3A-EB 2.22 - .23 7 c 165.8 30.6 84.9
3A-P 3.05 - .05 16 J
3-WB 2.97 .835 .19 20
3-EB 2.47 .869 .21 13
3-P 3.13 1.065 .03 18
4-WB 2.73 1.041 .13 32
4-EB 2.68 .845 .08 30
4-P 3.14 .989 .01 22

*Deflections were taken on October 3-4, 1975. These values have been Corrected 
to 70°F.
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FIELD NOTES

PROJECT C 20-0160-12
DURANGO/HESPERUS

PRE-CONSTRUCTION
October 2, 1978

General Views of Overlay

West Sections

East Sections



FIELD NOTES

PROJECT C 20-0160-12 
DU RANGO/HESPERUS

PRE-CONSTRUCTION

October 2, 1978

Close-up of typical overlay 
section - near shoulder

’Photo showing marking method 
for Dynaflect test sites



FIELD NOTES

PROJECT C 20-0160-12
DllRANGO/HESPERUS

PRE-CONSTRUCTION

October 2, 1978

Photos Showing High Aggregate Loss



FIELD NOTES

PROJECT C 20-0160-12
DURANGO/HESPERUS

PRE-CONSTRUCTION

October 2, 1978

Close-up of oil flushing.

Note size of reflective crack 
as compared to aggregate size

■General view showing oil 
flushing, alligator-cracking 
and depth of overlay



FlELD NOTES

PROJECT C 20-0160-12
DURANGO/HESPERUS

PRE-CONSTRUCTION 
October 2, 1978

Photos Showing Vegetation in Reflective Cracks

Vegetation following crack 
between Passing and Driving 

lane

Vegetation in Passing Lane

Note crack.size - Aggregate 
in passing lane is 3/4"



A

FIELD MOTES

PROJECT C 20-0160-12 
DURANGO/HESPERUS

PRE-CONSTRUCTION

Photos Showing Maintenance Patches

October 2, 1978

Typical cold patch

Note vegetation in transv 
crack crossing center str



FIELD NOTES

PROJECT C 20-0160-12
DURANGO/HESPERUS

PRE-CONSTRUCTION
October 2, 1978

Photo taken from shoulder 
showing depth of overlay 

East Sections

Sections 3 and 4.looking 
East. Note poor sight 
distance and the lines 
separating 3 different 
asphalt mats


