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ABSTRACT

The recycling of asphaltic concrete pavements by a hot process in conven-
tional bituminous mix plants is in the development stage. A primary problem
is the air pollution created by dust and burning of asphalt fines during
heating of the crushed pavement in a conventional dryer or a dryer-drum
plant. Design of mixtures to achieve a functional and durable bituminous
pavement with recycled materials is also in the experimental stage. This
report covers the testing and design methods as well as production, construc-
tion and the monitoring of efforts to reduce air pollution for material
recycled through a dryer drum plant and utilized as a surface course in the

lower Rio Grande Valley area of Texas.

Figure 1. A typical Farm to Market Road in the Lower
Rio Grande Valley area. Palm trees were planted to
line these roads many years ago.
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INTRODUCTION

Early in 1974, as the critical effects of inflation, material and energy
shortages were growing more obvious every day, the Texas Department of
Highways and Public Transportation initiated a project entitled Project 214,
"Engineering, Economy and Energy Considerations in Design, Construction and
Materials'". As the title suggested it was intended to study any
area of possible conservation of money, material and energy. Obviously the
concept of recycling, in a very broad sense, was one of the most fertile areas
to study and to encourage experimental work to consider utilization of salvaged
materials. The work in other States has been monitored with interest and Texas
has been very active in all areas of experimental recycling work. One of the
first trials in the United States of hot recycling of asphaltic concrete
materials through a dryer-drum plant took place in 1974 in our District 21
near McAllen, Texas. A very small amount of material was processed, but this
first trial and the indication of possible successful recycling led to the
project to be reported herein.

As can be seen from the following photographs there was no lack of interest
and expertise among the visitors present on this project. (Figures 2 thru 12)

For the affiliations of those not indicated, please see listing in the Appendix.



Figure 2. District 21 experimental hot mixed asphalt overlay
project on 01d U.S. 83, west of Mission, Texas. The project
utilized recycled asphalt pavement and base material which
was removed from N. 10th St. in McAllen, Texas.

Figure 3. Manuel Aguirre discusses air pollution with
Tom Hanna, District 21 Designing Engineer, and G. G. Garcia,
District Engineer for District 21.



Figure 4. Wade Barnes, Asst. District Engineer and
Jack Trammell, District Laboratory Engineer discuss
progress of this plant operations.

Figure 5. Signing the roster at the plant the following
were from left to right, Douglas Bernard, Ken Jacobs,
Bill Foster, Porfirio Villalon, and Steve Beckett.



Figure 6. Tim Shearer from
Boeing Co. of Seattle,
Washington, was the inventor
of this modification to the
Dryer-Drum plant.

Figure 7. Bobby Moore, Bob Lindley, N. A, Billingsley

and Wade Barnes



Figure 8. Charles Hughes, Tom Kennedy and Jon Epps
observe the lay down of the recycled HMA.

Figure 9. Douglas Bernard, Steve Beckett, Harry Goss,
Sim Giles, Arthur Hill, Chuck Looney, and M. Israel
observe modification during the welding of a new opening
for the return dust line to the dryer drum.



Figure 10. The Barber-Greene group from Aurora, I1l.
(B. M. Bonnell and Bill Tillman are at the right side
of the group.)

Figure 11. M. Israel, employee of Motheral Contractors
and John Nixon observe a large plume that developed
during the use of flux oil in the recycling of the old
pavement before proper adjustment was made.



Figure 12. Mr. Harry Goss of WEGO Corp.
discusses modifications with Chuck Looney
from the Boeing Co.



PROJECT HISTORY

This experimental project was unique and demonstrated what can happen
when the several different interests involved in the highway business get
their heads together to get a job done. Our District 21 in the Rio Grande
Valley part of South Texas was the prime mover in this project. With the
active help of Motheral Contractors, Inc., Boeing Construction Equipment
Company, various material suppliers and several Divisions within the State
Department of Highways and Public Transportation (SDHPT) as well as the
Demonstration Projects Division, Region 15 of the Federal Highway Adminis-
tration (FHWA), Texas Transportation Institute of Texas A&M (TTI), University
of Texas Center for Highway Research (CFHR), Texas Air Control Board and many
others, this project was conceived, planned and implemented in a remarkably
short period of time.

The salvaged asphaltic material was removed from Texas State Highway 336
in Hidalgo County during construction on an active project. The thickness of
the salvaged material averaged about 2.5 inches. Information from construction
records on State Highway 336 indicated the pavement section contained hot mix
asphaltic concrete and chip or aggregate seal coats as surface treatments.
Details are shown in Table I on the following page.

The recycled material was scheduled as an overlay of about 1.5 inches
for Loop 374 between FM 2062 and US 83 for a distance of about 1.5 miles.
Just prior to the overlay the skid number at forty miles per hour was 0.26;
the serviceability index as obtained from Mays Meter surveys was 1.0 and the

"Pavement Rating Score" was 72. This score, which is a number calculated



TABLE I
MATERIAL INFORMATION

Date of
Construction Surface Type Materials
June, 1955 Two Course Surface
Treatment
1st Course Asphalt OA-135 - Humble 0il & Refining, Baytown, Texas
@ 0.128 gallons per square yard
Aggregate - Uvalde Rock Asphalt
Precoat Grade 1 @ 1 cubic yard per 40 square yards
2nd Course Cutback Asphalt MC-1 - Humble 0il & Refining, Baytown,
Texas, @ 0.154 gallons per square yard.
Aggregate - Uvalde Rock Asphalt
Precoat Grade 4 @ 1 cubic yard per 110 square yards
September Hot Mix Asphaltic Asphalt - 0A-90, Southwestern Refinery, Corpus Christi
1959 Concrete, Texas Tack - RC-2, Southwestern Refinery, Corpus Christi
Type D @ 125 lbs/sq.yd. % Asphalt = 6.0%
or about 1.2 inches Tack Coat = 0.031 gal/sq.yd.
Aggregate — Caliche from Beck Pit
October One Course Surface Asphalt - AC-10 - Gulf States, Corpus Christi
1964 Treatment @ 0.32 gal/sq.yd.
Aggregate ~ Siliceous gravel, Grade 5, Fordyce Co.,
Sullivan City @ 1 cu.yd/120 sq.yd.




from a roadway visual survey system reported in Research Study 2-18-71-151 in
September, 1974 by TTI, indicates road condition on a scale of 100 to 0O with
100 being a perfect condition. The score on this section of Loop 374 indicated
the rather severe cracking of all types present as well as a badly deformed

section.
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TESTING AND EVALUATION

Since this was one of the first opportunities to design a testing pro-
gram for a recycling project, considerable effort was expended to coordinate
sampling, testing and evaluation. It was a cooperative effort between the
District 21 personnel, the Texas Transportation Institute, the University of
Texas Center for Highway Research and the Materials and Tests Division of the
Department. The general plan followed is outlined below. The specific data
which is rather voluminous may be found in the Appendix.

Task A - Obtain field samples - District 21 personnel
1. 3 samples from 3 different points along the pavement to be re-
cycled. Samples to be approximately 100 1lbs each and to include
total thickness to be processed through the plant.
2. 3 sets of 3-4" diameter cores from same location as (1) above.

All samples to D-9 Austin.

Task B - Initial Testing - D-9 Laboratory

1. Extraction to Determine: 7 Asphalt
Gradation

2. Recover asphalt: Penetration
Ductility
Viscosity

3. Blend additives in various percentages with recovered asphalt
and perform:
Penetration
Ductility
Viscosity
Test residues from thin film oven test

Task C - Mixture Design - D-9 Lab

1. Crushed samples of old asphaltic concrete pavement to approximate
size anticipated from field operations or where possible obtain
field crushed material.

- 11 -



Task

Task

D -

1.

Blend additives and/or asphalt with crushed material at
determined %.

Mold Hveem Specimens (6)

Test (3) for stability
density
Cohesiometer

Extract asphalt, recover asphalt (from 3 specimens tested
and run tests as noted in Task B - No. 3.

Resilient Modulus - TTI & UT

& Fatigue Tests

& Split Tensile

D-9 to furnish 3 Hveem specimens of each trial and sufficient
loose mixture for molding fatigue specimens.

Evaluate all tests and recommend mix design - D-9
TTI
UT

Field

Preconstruction - District 21

a. Dynaflect

b. Skid number of pavement to be recycled

c. Visual pavement rating on section to be overlayed

During Construction - D-9, TTI & District 21
a. Extractions Stockpile samples
Production samples
b. Temperatures during mixing
laydown
compaction
c. Hveem Specimens
d. Loose mix samples - 3 - 100#/day (for Resilient Modulus,
fatigue, split tensile asphalt tests, etc.)
e. Nuclear densities (establish rolling pattern & control)
f. Actual pavement densities
g. Cores (3 locations, 3 sets)
h. Polish values on pavement cores and samples

Post Construction - District 21

Skid values
Dynaflect

Pavement rating

- 12 -



The extracted asphalt from samples of the old pavement indicated a very
hard oxidized asphalt with a penetration of 9 at 77°F. Asphalt content of
samples ranged from about 6.8 to 7.4 percent. This amount of asphalt is
somewhat misleading since the rock asphalt material in one of the layers
woulq cause an apparent higher asphalt content due to the asphalt naturally
impregnated in the rock. The limestone rock asphalt could also cause lower
penetration on recovered asphalt. Cores were tested for Hveem stability,
Marshall stability and flow and by the Schmidt test for the Resilient Modulus.
A study of these data in the Appendix will show that the lab molded samples
without additives were significantly stiffer than the field cores probably
due to air void content and the reheating necessary for molding. The lab
molded specimens served as a basis for comparing the effect of the three
additives on stiffness. Fatigue testing was performed in a controlled stress
mode which generally indicates higher fatigue strength for stiffer mixtures.
Since controlled stress tests for fatigue strengths are generally more appli-
cable to thick pavement sections it was necessary to exercise some judgment
as to the need for more flexibility for the relatively thin overlay to be
utilized in this project. Normally a controlled strain fatigue study would
be a better indication for design of the flexible pavement with thin surfacing
normally utilized in Texas.

The final decision for design of the recycled mix was based on several
factors. The desire of the SDHPT to learn as much as possible from this study
influenced the decision to try three different mixes and three trial sectionms.
The first section was set up with an AC-3 asphalt. Tests indicated the sal-

vaged material could tolerate added asphalt up to 2.5% by weight without loss

- 13 -



of stability. This asphalt, the highest penetration grade normally avail-
able, had very little effect on the properties of the old oxidized asphalt
present in the salvaged material. Apparently when asphalt is as hard as

that extracted from this old pavement, blending with high penetration

material does not result in expected properties usually found with blending.
The 2.5% mixture indicated about the same reduction in modulus as 1% flux

0il or 1% Reclamite. Similarly the mixtures with 1% Reclamite, 1% flux oil,
and 2.5%7 AC-3 had essentially the same fatigue lives. Tensile strength of the
AC-3 mixture was slightly higher than that of the 1%Z flux o0il or Reclamite
mixtures.

The second section was designed with a flux oil specified in our Standard
Specification Item 300 and normally used as a fluxing agent in the production
of cold mix limestone rock asphalt mixtures. This additive oil did bring
the penetration up to about 35 at 77°F when blended in the amount of 1.6% by
weight. The stability of the mix was still acceptable at this flux oil content.

The third section was designed with a proprietary material called Reclamite
and utilized the base o0il from which the better known emulsified material is
made. Tests indicated that this material was most effective in restoring the
properties of the asphalt when blended with extracted asphalt from the old
pavement. At 1.6% by weight, the penetration was about 43 at 770F, the duc-
tility 141+ and the viscosity was about 7,700 stokes at 140°F. Stabilities
of this mix were about 10 points higher than the flux o0il mixtures; however,
since the mix appeared to be rather sensitive to small increments of additional

material, 1.6% appeared to be the most desirable amount of this base oil.
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The solution to the problem of air pollution in any trials of recycling
has, of course, been of paramount importance. Fortunately in Texas, the Texas
Air Control Board has been extremely interested and cooperative in any well
planned efforts to solve this problem. In this instance they were fully advised
in the initial planning stages and throughout the project. They were very
helpful in making the necessary observations with trained personnel during

actual operation of the plant recycling trials.

- 15 -



EQUIPMENT

The dryer-drum plant utilized in this recycling trial belonged to
Motheral Contractors, Inc., and was located 2 miles north of US 183 and 2 miles
west of FM 492 in Hidalgo County. It was manufactured by the Boeing Equipment
Company (Model Number 400). The drum is about 9 feet in diameter and 38 feet
in length and utilizes the Shearer process for mixing. Rated production
capacity is about 400 tons per hour. The dust collection system is a dry
centrifugal type with a provision for return of the fines to the dryer-drum
during production. Asphaltic materials are added to the drum through a spray
bar which may be inserted at variable distances into the drum. The plant has
four cold bins of approximately 15 tons capacity each. A surge bin with about
150 tons capacity temporarily stores material during normal production.

The specific modifications made by Boeing were as follows:

1. A grid was fabricated from ceramic tubes and stainless steel rods

and was mounted on a framework inside the drum. The distance of
the grid from the burner flame could be adjusted by sliding the
grid on the mounting frame system. At one time during production
the grid was located about 11 feet from the burner and about six
feet from the burner shroud. This arrangement placed the grid
about 3.5 feet inside the drum from the burner end. (See Figures

13, 14, 15, 16 and 17.)
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Figure 13. The modified end of the dryer drum shows the
ceramic grid thru the port holes. Flexible pipe line
connects to pipe feed to the dryer drum.

Figure 14. Interior view of burner end showing gas jet
nozzle and protector cone. The stainless steel square
frame will hold the ceramic grid when it is replaced
prior to restarting operations.
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Figure 15. Ceramic grid glows red under proper operations.

- 18 -

Figure 16. The outer-pipe
with set-screws allows the
inner-pipe to be adjusted
for the flow of asphalt
(Flux 0il, Reclamite, etc.)
material at various posi-
tions within the dryer drum
to aid in pollution control.



Figure 17. Crushed material from the belt drops into
splitter hopper that feeds in on both sides of the

flame area.

A water spray bar was added at the cold feed belt to moisten the

material. (See Figure 18.)

- 19 -

Figure 18. The control box
for change of direction of
flow of material on conveyor
belts.



3. The fines return duct from the dust collection system was moved to

the discharge end of the drum. (See Figures 19 and 20.)

Figure 19. Dust collector system showing the main pipe
to the stack and the larger particle return line to the
materials output end.

Figure 20. Overview of dust collector system and stack.
Water is pumped through the blue hoses by a small pressure
pump located near water tank trucks.
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4., Tresh air flow through the drum and through the dust collection sys-
tem was regulated by an adjusting door on top of the dust going to

the dust collection system. (See Figure 21.)

Figure 21. Overview from top of the hot-mixed storage bin
looking at the plant while it was being repaired. The dust
collector line has been reinstalled below the frame of the
dryer-drum frame.

5. A spray bar was added at the discharge end of the drum to introduce
the more volatile or lower flash additives to be utilized in this
trial. The distance into the drum that material could be added was
variable with a slide type of arrangement of the pipe. (See Figure

22.)
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6.

Figure 22. Material output end showing pipe for insertion
of asphalt line into the lower end of the processing. The
dial has been disconnected due to modifications.

An "air flow modulation" on the discharge end was added. It had an
arrow indicator to numbered adjustments. The function of this modi-
fication was indeterminate to the author but it was of considerable
interest to all of the observers. It appears to have been provided

for the sole purpose of a conversation piece. (See Figure 23.)
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Figure 23. Overview from top of the hot-mixed storage bin.
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PLANT PRODUCTION

The actual hot recycling through the modified dryer-drum plant was sche-
duled to begin on May 5, 1976. Material to be recycled was divided into three
stockpiles and loaded into the plant cold bins with a front end loader. (See

Figures 24, 25, 26 and 27.)

Figure 24. Three sizes of coarse aggregate were used.
This is the small size cut on the 1/2" screen.
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Figure 25. This was the medium size coarse aggregate
cut on the 7/8" screen.

Figure 26. Maximum size was anything over the 7/8"
screen which included some 2" material from the old
base.
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Figure 27. Front-end loader fills the three bins that
are being used for this project.

For blending purposes the bins contained gradations, split as follows: Bin 1,
7/8"-2"; Bin 2, 1/2"-7/8"; Bin 3, -1/2" to dust. Initially the material was
proposed to be crushed to all minus 1" but crusher plant capability mandated
a 2" maximum size in the crushing operation. Cold feed flow was adjusted to
the approximate percentages of the three sizes found during the crushing and
screening operation, Bin 1 - 10%, Bin 2 - 26% and Bin 3 - 64%. The '"Daily
Laboratory Activity" reports in the Appendix include gradations of material
from cold feed belt samples as well as extraction test results on plant mixed
materials.

Prior to the scheduled run for this project, the plant was operated for
short periods on May 3 and 4 to check the plant and make final adjustments.
For these trial runs AC-10 was added in the amount of 2.5% by weight of the
salvaged material. The mix produced looked good and was discharged at about

275°F with very little smoke visible from the plant.
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Wednesday morning the plant was started using 1.67% Reclamite base oil
as an additive. The Reclamite was pumped directly from a transport and
entered the drum at about 9' from the cold feed end. In addition to problems
with clogging of the dust collector system, the amount of smoke and dust made
it evident that a different method of introducing the relatively low flash
point materials would be necessary. This along with dust collector problems

made uniformity of production very difficult. (See Figures 28 and 29.)

Figure 28. Time - 10:26 a.m. - Increased additions of
Reclamite cause fairly heavy pollution. Readjustment
of the dryer-drum plant was necessary.

- 27 -



Figure 29. East end of dust collector. Excessive dust
was collected which was not returned to the dryer drum,
resulting in a required modification of plant.

With the excessive smoke problem and the need to make other plant modi-
fications to utilize the other additives, it was decided to change to the mix
with AC-3 being added at about 2.57 by weight. This mixture was designated
as Design No. 1 and consisted of 2.5% Exxon AC-3 asphalt, 10% coarse aggregate,
26% intermediate and 64% fine. During the morning, Design No. 2 containing
2.5% AC-3, 147 coarse, 18% intermediate and 687% fine aggregate was used to
balance use of salvaged material. Still later the AC-3 was increased to 3.0%.

During production with the AC-3 mixtures there were several problems in
controlling the mixture. Due to loss of the probe for automatic burner control
the temperature of the mixture had to be controlled by obtaining mixture
temperature at discharge manually and relaying this to the plant operator.

(See Figures 30 and 31.)
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Figure 30. The temperature was taken
of samples that came directly from the
dryer drum end.

Figure 31. The plant automated control room for the
processing of recycled asphaltic materials.
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Examination of the report by the observer from the Texas Air Control
Board indicates that the plant successfully met the opacity limits for about
an hour and forty minutes. Apparently the variables such as air flow through
the drum, flame adjustment and operation of the dust collector were proper for

the mix being processed. (See Figures 32 and 33.)

Figure 32. Time: 10:47 a.m. - Plant has been readjusted,
the plume barely visible, so the various experts are
examining the finished recycled hot mixed asphalt.
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Figure 33. May 5, 1976. Proper adjustment finally
passes approval.

Most of this time the plant was processing about 100 tons per hour. 1In an
effort to determine maximum production without pollution the plant operators
pushed production to about 180 tons per hour and caused the temporary grid
to fail. Apparently the steel rods supporting the ceramic tubes making up
the grid failed due to loss of strength at high temperatures of over 2000°F

in the area of the grid. (See Figures 34 and 35.)
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Figure 34. The broken ceramic tubes which were re-
covered after the support mounts failed.

Figure 35. New ceramic tubes being unpacked to form
new grid for the dryer drum.
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Locating replacement ceramic tubes to reconstruct the grid delayed con-
tinuation of the production until Friday, May 7. During the wait the dust
collector was modified by moving the return duct to a lower position at the
discharge end where it was thought that more fines would be returned to the

mixture. (See Figures 36, 37 and 38.)

Figure 36. The fine particle lines were lowered below
the dryer drum frame to give a better mixing of the fines
with the rest of the out-flow of hot mixed asphalt.
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Figure 37. Interior view of the portal in which the fine
particle return line feeds the particles back into the
dryer drum.

Figure 38, The completed modified return line for the
fine particles from the dust collector.
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In addition, provision was made to introduce the additives, Reclamite and flux
oil, to the mix at the discharge end of the drum. Initially the pipe was a
distance of five feet into the drum and later moved five additional feet to
obtain additional mixing time with the heated material.

Production with AC-3 was continued at 9:00AM and then changed to Design
No. 3 with 1.6% Reclamite at 10:00AM. Temperature fluctuation and smoke prob-
lems were continuing problems during the production with this design. At about
1:45PM the change to flux oil at 1.67% was made. At times the resulting mixture
looked good and the stack emission appeared to be acceptable, however, tempera-
ture control continued to be a problem and the production was highly variable.
The dust collector continued to become clogged with fines and required frequent

cleaning. (See Figure 39.)

Figure 39. The round dust collector return line entry port
into the dryer drum was too close to the square exhaust line
that leads to the stack. A blockage occurred at this point
in the dryer drum leading to a rapid increase in temperature
to over 2200°F. Automatic sensors were not in operation at
this time. At this high temperature the stainless steel
frame for the ceramic grids gave way allowing the grid to be
blown out. Major modification was necessary.
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On Saturday the plant started at 8:30AM with the flux oil additive and
with about the same problem with smoke and temperature fluctuation as ex-
perienced with the Reclamite. After using all of the flux oil the remainder

of the project was completed with AC-10 added to the salvaged material.
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CONSTRUCTION

As set out in the original plan the overlay was to be about 1.5 inches
thick. The presence of the 2" size rock in the salvaged material (picked up
from the base) required the paver to lay at about 200 lbs per square yard or
2.5 inches to avoid tearing and segregation of the material. (See Figures

40 and 41.)

Figure 40. The electronic control rides on a guidewire bet-
ween two points which multiply down to eight sliding shoes.
This smoothes out the rough spots of the old pavement.
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Figure 41. These are some over-sized rocks that had to be
picked out and thrown aside. This was later eliminated
when all plus 7/8" material was discarded, and the mix re-

designed.
Later it was found that about 170 1lbs per square yard or 1.75 inches could be
handled by the paver. As one would expect the mix varied in appearance and
handling qualities over a wide range. The inability of the plant to control
temperature of the production made the mixtures produced appear to vary from

dry to rich, tender to stable, and from segregated to uniform. (See Figures

42, 43, 44, 45 and 46.)
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Figure 42. The temperature was checked on every load
leaving the plant with a Bi-metal dial thermometer.

Figure 43. The temperature was taken
of samples that came directly from the
dryer drum end.
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Figure 44. TFlat wheel rollers were used first in
compaction of the hot mixed asphalt overlay.

Figure 45. Nuclear Density Testing of
recycled hot mixed asphalt overlay.

- 40 -
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Figure 46. Some large aggregate was processed through.
The plus 1-1/2" coarse aggregate was not screened out.
This large material caused problems in the laydown
phase.

Control of density and rolling patterns made the work of the inspection forces
extremely difficult. The fact that a fair laying job was done despite these
difficulties is a credit to their ability and interest in the work. Although
several different rollers and rolling patterns were tried, the 2-wheel tandem
followed by a pneumatic roller gave the best results. (See Figures 47 and 48.)

See "Field Data" sheets in the Appendix for rolling patterns and densities.
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Figure 47. Steel flat
wheel rollers followed
the lay~down machine as
closely as possible to
get good compaction.

Figure 48, Rubber tired rollers followed the steel
flat wheel roller for final compaction.
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Nuclear density was utilized to establish the best rolling patterns initially.
These data together with temperatures of the mixture are included in the
Appendix. The appearance of the design using Reclamite was unusual in that it
appeared dry as produced and gradually changed to a more workable, richer
appearance with time. At times the rolling had to be held back due to tender-
ness of this mix.

The flux oil mixture appeared to lay and compact fairly well but again
the temperature fluctuation resulted in a very non-uniform mixture. Since the
flux o0il mix that was produced and laid Friday appeared to be raveling and rain
was forecast over the weekend, it was decided to overlay most of the test
section containing flux oil. This was done with AC-10 and the salvaged material.
The plant shut down on Saturday, May 8, and the laying and rolling operations

were completed at approximately 5:00PM. (See Figures 49, 50, 51 and 52.)

Figure 49. Final rolling on Friday afternoon, May 7,
1976, at 6:45 p.m. of the recycled HMA using flux oil.
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Figure 50. May 7, 1976. Lay down of HMA using flux
oll (6:40 p.m.).

Figure 51. May 7, 1976. Evening traffic was a small
problem (6:42 p.m.).
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Figure 52. May 7, 1976. Texture of the surface of the
HMA with flux oil following the laydown machine (6:50 p.m.).
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EQUIPMENT, MATERIALS, FUEL AND LABOR COSTS

ITEM 1. Salvage Removal from SH 336
Operator
Equipment Hrs. Cost/Hr. Costs Labor Rate
Cat 30 $ 40 $ 1200 $ 6.24
Blade 15 30 450 7.02
Loader 18 30 540 6.24
4.68
Total Equipment $ 2190
Est. Fuel 219
Labor 489.06
$ 2898.06 or $1.16/ton
ITEM 2. Salvage Haul to Crusher (2500 tons)
Equipment Hrs. Cost/Hr, Total
Trucks 168 $ 13.76 $§ 2311.73
Labor 168 5.46 917.28
Est.Fuel 168 3.30 554.40
$ 3783.41 or $1.51/ton
ITEM 3. Crushing Salvage & Haul to Hot Mix Plant
Equipment Hrs. Cost/Hr. Total Fuel Labor
Crusher - - $ 1510.42 $ 500 $ 120.12
2 Loaders 11 S 40 440 33 68.64
4 Trucks 22 50 1100 88 102.96
3 Scrapers 16.5 50 825 66 145.86
$ 3875.42 $ 687 $ 437.58
TOTAL - $ 5000 or $2.00/ton
ITEM 4. Screening Crushed Salvage
Equipment Hrs. Cost/Hr. Total Fuel Labor
Plant - - $ 1105.44 $ 500 -
2 Trucks 8 $ 50 400 32 $ 37.44
2 Loaders 8 40 320 24 81.12
$ 1825.44 $ 556 $118.56

TOTAL - $ 2500 or $1.00/ton
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Item 5. Recycling Salvage (1700 tons)

Equipment Hrs. Cost /Hr. Total Fuel Labor
Plant - - S 4228.88 $ 2125 S 761.46
Loader 23 S 40 920 69 143.52
2 Trucks 23 8 184 12 107.64
Distributor 23 13.34 306.82 26.40 215.28
$ 5639.70 $ 2232.40 $ 627.90

TOTAL - $ 8500 or $5.00/ton

Item 6. Haul Recycled Salvage to Loop 374 (Actual tons - 1743.63)

Equipment Hrs. Cost/Hr. Total Fuel Labor
Trucks 121 $ 13.76 $1644.96 $ 399.30 S 660.66

TOTAL -~ $ 2722.50 or $1.56/ton

Item 7. Laying Recycled Salvage (Contractor-

Equipment Hrs. Cost/Hr. Total Fuel Labor
2 Stl.Whl.
Rollers 29 $ 19.94 $ 578.26 $ 78.30 S 271.44
1 Pneu.Roller 29 9.96 288.84 50.75 124.41
1 Paver 29 94.56 2742.24 50.75 165.01
1 Distributor 29 13.34 386.86 95.70 271.44
Equip.Truck 12 16.24 194.88 39.60 65.52
$ 4191.08 $ 315.10 $ 897.82

Item 8. Flagging, Barricades, etc. (State)

Lump Sum - $670.24 - Labor
101.67 - Misc.

$771.91 or $0.44/ton

Item 9. Additives

AC-3 Asphalt $ 1294.98
Reclamite - $0.78/gal. 1687.51
Flux 0il - $0.26/gal. 789.38

$ 3771.87 or $2.16/ton
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SUMMARY OF COSTS

ITEM COST/TON

$ 1.16
1.51
2.00
1.00
5.00
1.56
3.10
0.44
2.16

oo~ uL W=

$ 17.95

These costs were developed on the basis of information obtained from the
several participating parties to this project. Some are estimated and some
are supported by bids or invoices. It is the opinion of the individuals
developing these cost figures that a more realistic figure would be about
$13.00 per ton or slightly less. This is based on the time loss due to equip-
ment problems, actual haul distances involved and some equipment and labor
costs which were estimated by others involved. In spite of this, the costs
of this recycled material are about the same as would have been expected for

a new hot mix asphaltic concrete mixture in place.
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ENERGY ANALYSIS

The variations in production and experimental designs which were utilized
on this project do not facilitate a very exact breakdown of the total energy for
this particular recycling operation. A good indication as to the potential for
energy savings can be shown by calculations based on the factors that are sub-
stantially different in this recycling operation as opposed to conventional
production from this plant. A calculation to determine energy requirements for
conventional production can also be made so as to determine energy savings through
recycling expressed as a percentage of the conventional production.

For the purpose of these calculations a 6.07% asphalt content is assumed for
the conventional mix and the recycle mix design with 2.5% added asphalt will be
used. The asphalt is hauled 380 miles in a 4-axle truck to the plant. Aggregate
will average 3% moisture and will consist of 607 crushed gravel, 207 screenings
and 157 sand. Aggregate will be hauled in 3-axle trucks with an average haul of
about 6 miles. The mix will have an average haul distance of 7.5 miles in 3-axle
trucks. Energy calculations are made utilizing methods and factors found in the
Asphalt Institute publication MISC-75-3, April 1975.

Conventional Production

Materials

587,500 Btu/t
3,830,400 Btu/t

Manufacture asphalt cement
Haul 380 mi. X 2 @ 5,040 Btu/tm

Total for Asphalt 4,417,900 Btu/t

Crushed Gravel @ 40,000 Btu/t, 60%

24,000 Btu/t

Screenings @ 40,000 Btu/t, 20% = 8,000 Btu/t
Sand @ 15,000 Btu/t, 15% = 2,250 Btu/t

Haul 7.5 Mi. X 2 @ 4,270 Btu/tm,1.05 67,252 Btu/t

Total

101,502 Btu/t
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Mix Composition

Asphalt, 6% @ 4,417,900 Btu/t = 265,074 Btu
Aggregate, 94% @ 101,502 Btu/t = 95,411 Btu
Total for Mix = 360,485 Btu

Plant Operations
Dry Aggregate, 3% @ 28,000 Btu/%Z, 0.9t = 75,600 Btu
Heat 200°F @ 470 Btu/F/t, 0.9t = 84,600 Btu
Other plant operations = 16,550 Btu
Total Plant Operations = 176,750 Btu

Haul and Place

Haul mix 7.5 mi. X 2 @ 4,270 Btu/tm = 64,050 Btu
Spread and compact = 16,700 Btu
Total for Haul & Place = 80,750 Btu
Total for 1 ton asphalt concrete = 617,985 Btu

(Conventional Dryer-Drum Production)

A calculation of the differences between the conventional and the recycled
mix makes the following assumptions:
1. The total energy involved in aggregate production, haul and handling
would be essentially the same as that required to scarify, haul,

crush and handle the pavement to be recycled.

2. Plant operations require essentially the same energy for the two
operations.

3. Haul and Placing requires the same energy for recycled and conventional.
4, 1In this particular case the basic differences in total energy would

seem to be the difference in energy required to manufacture, haul and
store the asphalt in the recycled and conventional mixtures.
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Recycled Energy Savings

Materials

Manufacture Asphalt Cement
Haul 380 mi x 2 @ 5,040 BTU/tm

Total for asphalt

Difference in Asphalt Content (Added) of
Conventional Mix and Recycled Mix

Asphalt: 3.5% @ 4,417,900 BTU/t

Asphalt Storage: gi%-x 6,400 BTU/t

Total Energy Savings per Ton
of Recycled Mixture

158, 360

617,985 % 100
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587,500 BTU/t
3,830,400 BTU/t

4,417,900 BTU/t

6.0-2.5 = 3.5%
154,627 BTU/t

3,733 BTU/t

158,360 BTU

25.6%



DISCUSSION

The evaluation of the materials produced and the finished pavement on
this project has been made very difficult by the many variables present
throughout the production of the recycled mixture. In addition to the highly
variable temperatures during production, the amounts of additives actually
used were somehwat indeterminate due to plant controls variables and possible
flash or "burn-off" of the lighter oils in the additives. At times these
oils actually were heard to detonate due to ignition within the drum. Extrac-
tions from the plant mixed material indicate about the same asphalt contents
as those from the preliminary laboratory mixes where the additive was AC-3.
The plant mixed materials generally reflect lower asphalt content on extrac-
tion than the laboratory mixtures where the lighter oils were used as an
additive. This again demonstrates the problem of "burn-off' of the relatively
low flash oils in the dryer drum mixer. The extracted asphalt from the plant
mixtures did have about the same characteristics with regard to penetration
and ductility as noted in the laboratory mixtures. In both cases the Reclamite
base o0il had the greatest effect on these properties with the flux oil and
AC-3 showing a decreased effect. Penetration of the AC-3 mixes ranged from
19-24, ductility 7.5 tc 19; those mixtures made with Reclamite base o0il ranged
in penetration from 37-49, ductility was always improved to 141+ while those
mixtures made with flux oil ranged from penetration of 35 to 69 with ductilities
from 28 to 80.

Hveem stabilities were generally in the same range for both laboratory
and plant mixes except for the flux o0il where the Hveem was about twice the

value in plant mixes as those in the laboratory. The stability of the cores
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taken from the compacted roadway were all much lower than laboratory compacted
specimens. The much lower density achieved on the roadway accounts for part,
if not all, of this difference. The laboratory compacted specimens of the
plant mixed materials ranged from 5.1% to 7.8% air voids while the field cores
averaged 15.97% air voids.

Resilient Modulus testing on materials from preliminary laboratory designs,
plant mixed materials as well as pavement cores, was performed at both the
University of Texas Center for Highway Research as well as the Texas Trans-
portation Institute at College Station. Except for core samples all of the
specimens were companion specimens molded from the same material in the SDHPT
laboratory. Table II is a summary of some of the pertinent data showing com-
parative laboratory data on these specimens and may be found on the following
page. Complete data may be found in the Appendix. It should also be noted
that the Resilient Modulus test equipment is different at the two universities
and may possibly account for some of the radical differences in values. The
preconstruction design specimens tested by TTI indicated Mp values of about
2.0X lO6 psi for the old pavement remolded with no additive, about 1.0 x 106 psi
with 2.5% AC-3 and about 0.38 to 0.54 X 106 psi with the flux o0il and Reclamite
base 0il at 1.6%. The UT CFHR values were on the order of about half of the
above values for the remolded old asphaltic concrete pavement and the mix with
2.5% AC-3 added. The values with Reclamite base 0il and flux o0il were in the
same range. The post construction specimens tested by TTI did not show the
same trends in stiffness as their preconstruction testing on all mixtures while
the tests by UT CFHR were very close to the values obtained on the same mix-
tures in the design stage. The field cores taken from the completed pavement
showed the same general range of stiffness on all mixtures as the laboratory

compacted specimens tested by UT CFHR.
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TABLE II

SUMMARY OF TESTS#*
(See Appendix for All Data)

EXTRACTED RESILIENT MODULUS
ASPHALT PROPERTIES HVEEM STABILITY psi X 106
PRECONSTRUCTION PEN DUCT ZASPHALT D-9 TTI DIST.21 TTI UT
01d pavement 9 - 7.2 80 70 - .0 0.838
1.67% RBO** 43 141+ 8.0 46 - 38 .386 0.343
1.67% FO*** 35 9 7.8 33 22 - .537 0.286
2.57% AC-3 18 7.5 8.8 32 28 - .04 0.452
POST CONSTRUCTION
Cores(TTI) Cores(TTI)
2.5% AC-3 19 12 7.3 40 - 36 - 0.427
3.0% AC-3 24 19 8.2 24 48 23 27 1.9 0.4 0.481
3.0% AC-3 20 10 7.8 61 - 29 - 0.485
1.6% RBO** 37 141+ 6.9 72 58 53 1.01 0.371
17 0.3

1.6% RBO** 49 141+ 6.0 58 44 62 .850 0.381
1.6% FO*** 50 28 6.8 62 50 63 .01 0.282
2.0% FO#*** 64 42 6.7 63 62 17 60 .10 0.25 0.281
2.0% FO**%* 69 80 7.2 72 50 71 0.89 0.277

*Numbers reported are averages of 3 or more tests.
*%RBO - Reclamite Base 0il

*%*%FQ0 - Flux 0il



While the differences in test values cannot be explained, the rational
pattern of the specimens tested by UT CFHR would seem to be more reliable.
This is particularly true since all specimens were molded under the same
conditions in the same laboratory and were true companion samples. The
possibility of different values due to testing at different ages or curing
time of the specimens has also been mentioned as a cause for some difference.

In the author's opinion the stiffness values obtained on specimens molded
from the plant mixtures answer the question frequently asked with regard to
additives in recycled mixes. Do they really affect the properties of the
completed mixture? It can be noted that the additives reduce the stiffness
in every case to the same range usually expected in a mix made from all new
materials. Tests on the cores taken from the compacted pavement also seem to
support this conclusion.

One other comment on the recycled mixtures with additives was made by the
researcher at TTI with regard to Resilient Moduli of samples tested with water
saturation and subsequent drying. It was to the effect that samples containing
no additives showed a sharp decrease in Resilient Modulus with saturation.

The flux oil, Reclamite base o0il and AC-3 samples show an increase in stiffness
after saturation. This test was made because one theory supposes that the
decrease in stiffness with saturation indicates a susceptibility to water
induced damage with the most susceptible showing the sharpest decrease in
stiffness with saturation. In this case all samples containing various con-
centrations of additives showed only minor decrease in stiffness.

The completed pavement was inspected after about nine months of service.
While the variations in all phases of this project are somewhat evidenced in
the surface it is still performing well with good acceptance by the road users

in that area.
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CONCLUSIONS

The highly experimental nature of this project, the many problems and
variations in all areas do not lend themselves to firm conclusions; however,
it is believed the project does at least indicate the following trends:

1. Recycling through a conventional dryer drum, with an improved
version of the experimental modification used in this project,
will be feasible and will probably meet air pollution minimums.

2. An acceptable recycled mixture can be produced at equal or
lesser cost with obvious savings in energy in material, pro-
duction, transportation and reuse of aggregates and asphalt.

3. Some type of additive is necessary and does improve the
physical properties of the recycled mixture.

4. The design and testing procedures developed by this project
are suitable for recycled mixtures.

5. Utilization of a continuous pug mill in conjunction with the
dryer drum plant would provide better control of additive
quantity and provide a more uniform mix while avoiding the

pollution problems associated with low flash materials.

- 56 _



ACKNOWLEDGEMENT

The author would like to express appreciation for the cooperation and
assistance of the following without whom this project and report would not have
been possible.

District 21 of the State Department of Highways and Public Transportation
and in particular the close cooperation and guidance of Mr. Wade Barnes and
Mr. Jack Trammel.

Motheral Contractors, Inc.

Boeing Construction Equipment Company and Mr. Tim Shearer.

Wego Equipment Company and Mr. Harry Goss.

Texas Air Control Board and in particular Mr. Manuel Aguirre and Mr.

Doyle R. Pendleton.

Demonstration Projects Division, Region 15 FHWA and in particular Mr.
Stephen Beckett and Mr. Douglas Bernard.

Mr. C. W. Chaffin, Mr. A. J. Hill and Mr. Avery Smith and many other of
my associates in the Materials and Tests Division.

Dr. Jon A. Epps of the Texas Transportation Institute.

Dr. Thomas Kennedy of the University of Texas Center for Highway Research.

Mr. Billy N. Banister of the Materials and Tests Division for the splendid

photography in this report.

_57 —_






APPENDIX






a Stencil No. 40

-
; |
RS2 /s B CARS T BAD TR AR -
VESAS FHIGIHTAY DERARTIERY
STATE PROJECT NO. m 32-2
Frrom @ FAM 206 2 EastisLy
To " US &3 WesT FRonTtArcE Roap
PROPOSED CONSTRUGCTION
OverLay Witk Recyelid Aspuawne Comceere PaveraeNT
' HET LENGTH TG24.0 FTL.= |.444 VILES
co s . V’
G(\‘.' Missions h- o
N - of ~ N
N INc. Poe 135043 <
~ e~
: v Vi Y
Us 53 . g FAN 4985
T34 “ "‘,v// /L/? )
N /4 |
- S N e T
DTA 1030+ G N s /77 e
, .
ConTror. 39-2. s 3 3 S -
Bze. M- 32 -2 o S § ' '
b2, ) ‘ 3 :
. ED . E by
l' <‘]
CISTA. DG3IY44 ' —\[/n7 7016 .
ContTrRoL 39-2. |
ENDO. N 3D -2
1 Eaq E
No Erxcertions
No EgquaTtons
: f
L .
- . '
RECOMMEROTD
‘ FOR APPROVAL:
1.0, USE onLY , DISTRIGT CNGINEER
ilg.;f = Z Mues DIST.1D, COulTY GOHT.| SEGT.| v0a | Hwv.i0,
s ' SORLE: E4 Hioavco 30 |z LP 374 |




Lheteiet £ roeepimentad Heeveling Prodect on loone274

A
harles V., Hurhes
O

ade D, Rarnes
Tack T, Trammell .
wimnie M, Giles

. E, Cannon’
Ceorge Flores

orfirio Villalon
Buyhen Gargza
.2lvin R, Vyvial

ictor ¥, Sypringer
Jon A, Brrs

comas Y, Kennedy

ames N, Anagnos

HYerman Lloyad

)

rnest Strain

4]

Yanuel Apuirre
steve Beckett
. B. Sozros
Ceeil Kollovay

»rry Boyles

>

S. Du :l Pn 'ru

1

Air Control Board
Autoration Proving Grounds
Texas A&M

Upiversity of Terus

Center for Bighway Reszarch

Adr Control Roard

FHAA, Dengnstration Yroj,

‘White Mines, Cormany
4
[}

Vedpesday, bey S, 200
(s + A
3oV g Liero
e T W lmmrttt ) e —— e v e -
Austin
f
"
1l

Yharr

n’

B
Harlingen
Fecon
Bry=an

Avsiin

Abilene

Austin



yward Bevers

John D, Ferris

Sbby Moore

Welriry Cocs Equiprent
ego Corpan
Wego Corpany
Boeing Company
]
Peter Kievit Sons, Co.

Texas Emulsiongs, Inc,

Seatille

San antonio

Seattle

Salt leke

Corpus Christi

~iday, May 7, 1

“sbert L, Mendenh=1l

2511 Fester
nen Jacobs

. M. Bonncll
Bil1l T31)=mn

., G, Gerela
"om Honna
~rt Velja

E. Tapala

Vichard Buehen

las Vegas Faving &
R, M, I. Internztionzl

South Prairie Constr,

Burbor-Green Compuny

Ilas Vegas

Oklzhoma

Avrrora-I1],

tt

San Berito



SAMPLING AND TESTING INSTRUCTIONS

Pre-~Construction

1l

2.

Fill out "Dryer-Drum Plant Questionnaire',
Check calibration of plant:!
a. Scales.

b. Aggregate flow.
c. Asphalt pump.

During Plant Production

1. Minimum of two moisture determinations per day on the cold bin materials.

2. Minimum of two sieve analyses per day of the cold bin materials.

3. Minimum of three extractions per day of normal production. Cure to
constant weight prior to extraction.

4., Minimum of three moisture determinations per day on the mixture. This
value is obtained during the curing of the extraction sample in No. 3 above.

5. Mold a minimum of three Hveem stability specimens per day from a portion
of the cured material used for the extraction in No. 3 above.

6. Determine the actual specific gravity of the molded specimens.

7. Take three 100 pound samples of mixture and one (1) gallon bucket of
mixture per day at approximately the same time the sample is taken for
extraction and the Hveem stability specimens.

8. Take the temperature of the mixture in the truck at the plant at the
time the extraction and Hveem stability specimens sample is taken.

9. Take the temperature of the mixture on the belt every two hours.

10. Record the temperature of the mixture and the asphalt indicated on the
plant instruments every 2 hours.

11. All of the above must be aone when the type of asphalt is changed.

12. The above data is to be recorded on the "Daily Laboratory Activity
Report'" form.

On_Roadway

1. Take the temperature of the mixture in the laydown machine at placement.

2. Take the temperature of the mixture at the beginning of the rolling.



Establish the rolling sequence and list the sequence.
List the number of passes for each type of roller.

List the weights of rollers and the tire pressure for the pneumatic
rollers, and the data for the vibratory roller, if used.

Establish the location for cores to be taken at a later date.
The above data is to be recorded on the "Field Data' form.

Check the rolling efficiency with the Troxler nuclear moisture-density

‘gauge.

Send D-9 a copy of the "Daily Construction Report-Asphaltic Concrete
Pavement', Form No. 404 Rev. (2).



DRYER-DRUM PLANT QUESTIONNAIRE

Company Name: ___ Mothersl Contractors, Inc, Date: Moy 5, 1976

i
i

Owner: hotheral Contractors, Inc,

Location: < id, N, of US-83 & 2 dii.e &, of Fil-/C2 in Hid»1ro County

Instructions: Fill in the blanks and put a "X" in the parenthesis (X) by each word
that applies. If iuformation is not available, write N/A.

1. Plant Brand Name: Boeing bcuirmenv Co, Model No. 400

2. Dryer—Drﬁﬁ ‘ ‘ _ .
Method of Mixing: Shearer (x); McConnaughay ( ) : ‘

Other ()
] 1] |
Size: Diameter = Q9 ft.; Length = 38 ft.
Rated Production Capacity = 400  tons per hour.

Location of the addition of asphalt to aggregate:
Prior to mixing ( ); Spray bar within dryer drum (x); Both ( )1
c;!_1iﬁz‘

' : . A .
If spray bar, is location of spray variable? Yes (X); No ( ). Vuféﬂillh Sheves 2 N0

Remarks;:

3. Plant is equipped to supply the following to the dryer-drum:
Asphalt (x); Additives (x); Water ( ); Primer ( ).
4. Additives ~ | o

Asphalt: Type: Asphuzllb Cement, AC=3, AU<10 and AC-20 have been usod,

Where added? Tauk ( ); Line to dryer—drum‘ﬁc); ther ( ). i
: |

Remarks:

- n e ——

Other additives: Type: .icli-ite and Fiux O0il have been vsed,

Yhere Added? Throuyﬁ_: Jire To vhe Drver-lrum,  additives have been nicdod b bHoth

Rerparks: oendg of thy - el




5.

6.

Scales and Metering Devices:

Metering Devices:

Asphalt: Flowmeter ( )3 gals; (); 1bs. ().

Other:‘

Water: Flowmeter ( ); gals. ( ); 1bs. ().

Other:

frimer; Flowmeter ( ); gals. ( ); 1bs. ().

Other:

Do flowmeters have permanent provisions for checking the meter output?

!

Are flowmeters located so that the operator can see them readily?

Do flowmeters have accvrate accuuulative meters installed?

Does the plant provide scales and container of such size that the asphaltic

material may be weighca? Truck Seejes Only

Scales:

Are belt scales used? Yes (u); No { ); Other

Scale brand name KclborQ onuf, Co,.

i

Capacity = 600 Ton: /Fr, s Smallest division = 10 Tons/kr,

Are asphalt flowmeter readings and belt scale readings indicated on console

in contrel room? Yes (£); No ( ); Other Eelt Scale Only

Burner for Dryer-Drui

Typce of fuel used: Lroel

Type of burner control: Actomatic (%); Manual ( ).



|

|

I

- ]

7. 1Is the dryer-drum equipped with a dust collector? Yes (X); No (). .
. ! : ' ’

If yes, are f%nea retdrned to dryer—drum? ,Yesm(x); No ( 5. o the System,

Is water used to help control ‘dust? Not with regular hot mix pterial, Water added -

' during redycling of salvage asphalt,
8. Thermometers € J g ﬁe 51 )

Is there a dryer-drum mix temperature recording chart? }

A Yes (x); No (). If yes, give range: Min. 0 °F.; Max. 600 °F,

Where is sensing element located? Exit End Of Drum : !

"~ 1s there a recording thermometer for the asphalt? Yes (x); No ( ).

If yes, give range: Min. - 0 °F.; Max. _ 600 °F. , '

 Where is the sensing element located? Storage Tank

Does each asﬁhalt storage tank have its own temperature contro}? :Yea &x); N; ).
Indicate the range of each: ' ‘

Min. 0 °F. Max. 500 °F.| 25,000 Gal. Recording
» Min, O °F. Max. 500 °F. 25,000 Gal, Recording

Min. - °F. Max. - °F.

!

Is there a recording theymometer on each tank? Yes (X); No ( ).

P ‘ ) )
Are all teﬁperature‘inafcating devices located so that the.operétor can see
them? Yes ( ); No (x).: )

Remarks: None are visible from the console trailer

9. Asphalt N

Asphalt heater brand name: . Sellers ; Model

Type of heater: Steam coil (.);. Direct fire ( ); Hot oil ( );

Other Electric Coil

Type of heater controls: Automatic (X); Manual ( ).
List each storage tank with capacity and name and grade of asphaltic material:

1. 25,000 Gal Sellers AC-10

<, 25,000 Gal Sellers AZ-10




10.

11,

12.

13.

14,

15.

Culd DPins . |

Number of cold binus = 4

'Apﬁroximate capacity of each = 15 Tens

Tro-t ingd Loader

How are cold bins filled?

How i1s cold feed from each bin controlled? Adjustable hopper gates ( );

Variable speed belt feeders (7); Other:

Are cold bins equipped with moisture sensing and indicating instruﬁéntation?
' Yes () No (®. 1f yes, is indicator on control comsole? Yes ( ): No ( ).

In what units does it re=d?  Percent by &eight (:); Other

Do cold bins have depth of materialvindicators? Yes ( ); No ().

‘If yes, where is indicator readout located?

What provisions are made foi seupling the combined aggregates from the aggregate

feed system? Trere ove guso, Loamle is reroved froa nelt betwedn cold bing nnd

o - ———e

'
r

Drver-ipus,
What provisions ave macde fo: sawpling the mix prior to placement in the surge/

storage bin?  70¢

What is the rated capacity of the surge/storage bin? 740 Tons

Does the surge/storage bin (bins) heve indicators that indicate depth of mix
in the bin? Yes (); Mo ().

If yes, where is indicuter readout located? Iisht on clorces oip

Is the surge bin heaied? Yas ()3 No ().



 16. Is the surge bin insul:;ted? Yes &); No ().

17. Does.plant have indicating device that shows production output at all times?
Mixture T. P. H. Yes (X);‘ No (). Agg. T. f. H. Yes (x); Yo ().
Asphalt gélé/min. or hr. Yes (X); No (). ;

18. What method is used to allow for moisture present in aggregates in adjusting

plant to produce design mixture? Automatic

19, List plant_modifications since original installation -
! o ‘1;.:5 ! .

- 1, Chanpge Asvhalt Tanku,

2. Added Vibrators to Cold sins i3 & #4

3. Instzlled cone in silo,

Lo A dust collection system wis added,
- 5. Lowered the drum, ' 4 ' .

‘6. Changed from propane tu diesel fuel,



'D".

Pewnse Higghway liepartment
Formm L4

GENERAL TEST REPORT No- Gl e
l.aboratory No C70637099 Materinl
Date Reeoived 5-14-70  Date Reported 5-27-76 " TFLUX OLL
Dist. or Res. Engr. G. G. Garcia
Address Pharr o INFORMATIQNAL
Sampler S. M. Giles Control No. Sect. No. Job No.
Sampler's Title ... Engr. Tech. .V Hidalgo o _ Loop 374
County Federal Projoct No. Hwy. Ho.
Contrictor e e e e e
Sampled from . ... lransport . _ ... .21 . L o 5-7-76
(pit, quarry, car or stockpile) District No. Req. No. Date Eamplea
»redreor Tesoro Petroleum Corp, Indentification marks
wuuntiy represented by sample Specification Item No. .. .._...
Has been used on ..__.... ... .. ... ... ... Materia] from property of .
I’roposed for use as .. .. .. e e -
Aggr,Prod, - Salv, Asph.Conc, .
DETERMINATIONS
FLUX OIL
Specific Gravity @ 60°F, --=--e--- 0.9291; @ 77°F, ====-=rm—mm-m- 0.9251
Flash Point, C.0,C. ---=-e--ecmcmmcccccccmccccccccccceccccemceem 445°F,
Furol Viscosity @ 122°F, ----=----- et e 79 Scc.
Loss on Evaporation 50 g., 5 hrs. @ 325°F --cccccmcccacccca- 1.20%
=R =S i it e Nil
Asphalt Content of 85-115 Penetration (by Evap.Method) ---------- 47.6% *
Evaporation Asphalt Content Residue Penetration @ 77°F, --------- 90

* Reduced by Vacuum and Evaporation Method.

ST



Tevan Highway Department
Form 231

GENERAL TEST REPORT Mo Gharge

Laboratory No. . . .C76370995 . . R
Date Rocoived 5-14-76  Dato eported  5-27-76 Mutertsl RECIAMI T
Dist. or Res. Engr. . . G. G, Garcia
Address . _ Pharr o . ... INFORMATIONAL
Sampler . . .. . .. S. M, Giles S Control No. 8ect. No. Joub No.
Sampler's Title .. _Engr, Tech, V. ... = . . Hidalgo o Loop 374
Contractor e o County Federal Project No. tiwy. No,
Sampled from . ___.,__..,Tra_r_lsp_or_t e ) 21 5-7-76

{pit, quarry, car or stockpile) District No. Req. No. Date Sampled
Producer .. _Witco Chemical Corp. . Indentification marks ... .. .. ..
Quantity represented by sample . e . Specification Item No. ... . ______._
Has been used on ... ... .. .. . Material from property of . .. ... ...
Proposed foruse as ... ... . ... __._.. . . _._. e e
Aggr.Prod, - Salv, Asph,Conc. . . _ _

DETERMINATIONS

RECLAMITE BASE OIL

Viscosity (Furol) @ 122°, sec8, =======c-ecccce—ocaa-- 100
Specific Gravity @ 60°F, ----ccccmcmmmcmccccemcceeea 0.9840
Flash Point C.0.C. °F, ~-ee=-weeeeece;ccecceecccm——n- 405



SOPLE

0l1d Pavement, Crushed & Sized
(Samples from SH 336)

Station: 276+55
Station: 338+00
Station: 322400
Station: 308+00

01ld Pavement - Combined as Graded
Mixed @ 250°F, Molded

Trial Specimen remixed @ 285°F, molded
01d Pavement - Combined as Graded
Mixed @ 285°F, Molded

0l1ld Pavement - Combined as Graded
Mixed @ 285°F, Cured for 1 hour

@ 250°F, Molded.

Mixed @ 285°F, Cured 30 minutes
@ 250°F

Mixed @ 285°F, Cured 30 minutes
@ 250°F, Molded.

MATERIALS & TESTS DIVISION - D-9

ASPHALT PROPERTIES

EXTRACTED VISC. HVEEM COHES.
ASPHALT @ 140°F PEN DUCT. @ ADDITIVE STABILITY VALUE
(% BY WT.) (STOKES) 72 770F 77°F (cm) TYPE % BY WT. AVG. AVG.
7.4 9
7.3
6.8 9
6.8
7.3 9
7.4
7.2 9
7.2
81
Amer .Pet. 1.5%
AC-3
84 990
Flux 0il 2.0%
Flux 0il 1.6% 19
Reclamite 1.6% 22
Base 0il

*Moisture in material not considered in the determination of this value



SAMPLE

Mixed @ 285°F, Cured 1 hour
@ 250°F, Molded

Mixed @ 285°F, Cured 1 hour
@ 250°F, Molded

0ld Pavement - Combined as Graded.
Extraction Sample = the 3 Hveem
specimens tested in Bituminous
Section. Mixed @ 285°F, Molded.

01ld Pavement - Combined as Graded.
Extraction Sample = the 3 Hveem
specimens tested in Bituminous
Section. Mixed @ 285°F, Molded.

01ld Pavement - Combined as Graded.
Mixed @ 285°F, Molded.

01d Pavement - Combined as Graded.
Mixed @ 285°F, Molded.

0ld Pavement - Combined as Graded.
Extraction Sample = the 3 Hveem
specimens tested in Bituminous
Section. Mixed @ 285°F, Molded

MATERIALS & TESTS DIVISION - D-9

ASPHALT PROPERTIES

EXTRACTED VISC,
ASPHALT @ 140°F PEN DUCT. @
(¢ BY WT.) (STOKES) @ 77°F 77°F (cm)

7.5 20 6
7.2 25 24
7.8 29,937 35 9

*Moisture in material not considered in the determination of this wvalue

HVEEM COHES.
ADDITIVE STABILITY VALUE
TYPE % BY WT. AVG. AVG.
Flux 0il 1.6* 19
Flux 0il 1.0% 35
Flux 0il 1.0 58 613
Reclamite 1.0 60 532
Base 0il
Flux 0il 2.0 29 455
Reclamite 2.0 27 352
Base 0il
Flux 0il 1.6 33 497



ASPHALI " "TERTIES
EXTRACTED VISC. HVEEM COHES.
ASPHALT @ 140°F I DUCT. @ ADDITIVE STABILITY VALUE
SAMPLE (- BY WI.) (STOKES) ¢ 779F ZZSF (cm) TYPE % BY WT. AVG. AVG.
01ld Pavement - Combined as Graded. 8.0 7,732 43 141+ Reclamite 1.6 46 416
Extraction sample = the 3 Hveem Base 0il
specimens tested in Bituminous
Section. Mixed @ 285°F, Molded.
Recycled Pavement Mixture from 85 876
District 21. Produced in Motheral
Dryer/Drum Plant @ 260°F.
Mixture heated to 250°F, Molded.
Mixture Headed to 250°F, Molded. AC-10 2.0 89 849
MixturedHeaded to 250°F, Molded. AC-10 3.0 27 484
0l1d Pavement - Combined as Graded. 8.8 18 7.5 Exxon AC-3 2.5 32 480
Mixed @ 285°F, Molded.
F76510074 Sample No. 1 - Plant 7.3 32,469 19 12 Exxon AC-3 2.5 40 756
Loop 374, Station No. 11+00 NML
Bucket Sample, Moist.Cont.=0.37% by wt.
Heated just enough to break up.
Then molded.
F76510075 Sample No.8 - Roadway 8.2 23,178 24 19 Exxon AC-3 3.0 24 635
Loop 374, Station No. 11+00SML
Bucket Sample, Moist.Cont.=0.37% by wt.
Heated just enough to break up.
Then molded.
F76510076 Sample No.2 - Plant 7.8 53,850 20 10 Exxon AC-3 3.0 61 784

Loop 374, Station No. 17+00SML

Bucket Sample, Moist.Cont.=0.27% by wt.
Heated just enough to break up.

Then molded.



SAMPLE

F76510077, Sample No.3 - Plant

Loop 374, Station No. 28+00NML

Bucket Sample, Moist.Cont.=0.3%
Heated just enough to break up.
Then molded.

F76510078, Sample No. 4-Plant
Loop 374, Station No. 31+00NML
Bucket Sample, Moist.Cont.=0.3%
Heated just enough toc break up.
Then molded.

F76510079, Sample No.5-Plant
Loop 374, Station No. 42+00NML
Truck Temp = 207°F

Bucket Sample, Moist.Cont.=0.4%
Hydro.Vol.Cont. = 0.17 by wt.
Heated just enough to break up.
Then molded.

F76510080, Sample No.6-Plant
Loop 374, Station No. 53+00NML
Truck Temp = 220°F

Bucket Sample, Moist.Cont.=1.47
Hydro.Vol.Cont. = 0.1% by wt.
Heated just enough to break up.
Then molded.

F76510081, Sample No.7-Plant
Loop 374, Station No. 47+00SML
Truck Temp = 210°F

Bucket Sample, Moist.Cont.-0.3%
Hydro.Vol.Cont. = 0.1% by wt.
Heated just enough to break up.
Then molded.

by

by

by

by

by

wt.

wt.

wt.

wt.

wt.

¥

YATERIALS & TESTS DIVISION - D-9

(-

ASPHALT PROPERTIES

EXTRACTED VISC.
ASPHALT @ 140°F PEN DUCT. @

% BY WI.) (STOKES) @ 77°F 77°F (cm)
6.1 7,571 37 141+
6.0 4,760 49 141+
6.8 6,123 50 28
6.7 4,069 64 42
7.2 3,092 69 80

HVEEM COHES.
ADDITIVE STABILITY VALUE
TYPE % BY WT. AVG. AVG.

Reclamite 1.6 72 648
Base 0il
Reclamite 1.6 58 750
Base 0il
Flux 0il 1.6 62 560
Flux 0il 2.0 63 571
Flux 0il 2.0 72 781



MATERIATS & TEST: IVISION - D-9
ASPLALT 77 "TERTIES
EXTRACTED VISC. HVEEM COHES.
ASPHALT 2 140°rF FEN DUCT., @ ADDITIVE STABILITY VALUE
SAMPLE (% BY WT.) (STOKES) = 7% 779F (cm) TYPE % BY WT. AVG. AVG.
0ld Pavement — Combined as Graded. 8.0 7,732 43 141+ Reclamite 1.6 46 416
Extraction sample = the 3 Hveern Base 0il
specimens tested in Bituminous
Section. Mixed @ 285°F, Molded.
Recycled Pavement Mixture from 85 876
District 21. Produced in Motheral
Dryer/Drum Plant @ 260°F.
Mixture heated to 250°F, Molded.
Mixture Headed to 250°F, Molded. AC-10 2.0 89 849
MixturedHeaded to 250°F, Molded. AC-10 3.0 27 484
01d Pavement - Combined as Graded. 8.8 18 7.5 Exxon AC-3 2.5 32 480
Mixed @ 285°F, Molded.
F76510074 Sample No. 1 - Plant 7.3 32,469 19 12 Exxon AC-3 2.5 40 756
Loop 374, Station No. 11+00 NML
Bucket Sample, Moist.Cont.=0.37 by wt.
Heated just enough to break up.
Then molded.
F76510075 Sample No.8 - Roadway 8.2 23,178 24 19 Exxon AC-3 3.0 24 635
Loop 374, Station No. 11+00SML
Bucket Sample, Moist.Cont.=0.3% by wt.
Heated just enough to break up.
Then molded.
F76510076 Sample No.2 - Plant 7.8 53,850 20 10 Exxon AC-3 3.0 61 784

Loop 374, Station No. 17+00SML

Bucket Sample, Moist.Cont.=0.27 by wt.
Heated just enough to break up.

Then molded.



_S :\:‘T L E

F76510077, Sample No.3 - Plant
Loop 374, Station No. 28+00NML
Bucket Sample, Moist.Cont.=0.3%
Heated just enough to break up.
Then molded.

F76510078, Sample No. 4-Plant
Loop 374, Station No. 31+00NML
Bucket Sample, Moist.Cont.=0.3%
Heated just enough tc break up.
Then molded.

F76510079, Sample No.5-Plant
Loop 374, Station No. 42+00NML
Truck Temp = 207°F

Bucket Sample, Moist.Cont.=0.4%
Hydro.Vol.Cont. = 0.1% by wt.
Heated just enough to break up.
Then molded.

F76510080, Sample No.6-Plant
Loop 374, Station No. 53+00NML
Truck Temp = 220°F

Bucket Sample, Moist.Cont.=1.4%
Hydro.Vol.Cont. = 0.1% by wt.
Heated just enough to break up.
Then molded.

F76510081, Sample No.7-Plant
Loop 374, Station No. 47+00SML
Truck Temp = 210°F

Bucket Sample, Moist.Cont.-0.3%
Hydro.Vol.Cont. = 0.1% by wt.
Heated just enough to break up.
Then molded.

by

by

by

by

by

wt.

wt.

wt.

wt.

wt.

ATERIALS & TESTS DIVISION - D-9

ASPHALT PROPERTIES

EXTRACTED VISC.

ASPHALT @ 140°F PEN DUCT. @
(% BY WI.) (STOKES) @ 77°F 77°F (cm)
6.1 7,571 37 141+
6.0 4,760 49 141+
6.8 6,123 50 28
6.7 4,069 64 42
7.2 3,092 69 80

HVEEM COHES.
ADDITIVE STABILITY VALUE
TYPE % BY WT. AVG. AVG.

Reclamite 1.6 72 648
Base 0il
Reclamite 1.6 58 750
Base 0il
Flux 0il 1.6 62 560
Flux 0il 2.0 63 571
Flux 0il 2.0 72 781



DISTRICT 21 - RECYCLED PAVEMENT FIELD SAMPLES OF MIXTURE PRODUCED

EXTRACTION & RESIDUAL BITUMEN TEST DATA

F76510074 F76510075 F76510076 F76510077 F76510078 F76510079 F76510080 F76510081
Sample 1 Sample 8 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
2.5% by Wt. 3.0%Z by Wt. 3.0%Z by Wt. 1.6% by Wt. 1.6% by Wt, 1.6% by Wt. 2.0% by Wt. 2.0% by Wt.
AC-3 AC-3 AC-3 Reclamite Reclamite Flux 0il Flux 0il Flux 0il
(Z by Wt.) (X by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.)
Ret. 1%"
11/2n _ 1%n
11/4" - 1" 0 O
1" - 7/8" 1.2 0 1.1 0 0
7/8" - 5/8" 0.6 1.2 0 0 1.7 0.9
5/8" - 1/2" 0 0 0.4 0.3 1.1 1.5 1.3 1.1
1/2" - 3/8" 6.3 1.4 4.6 6.3 4.2 2,5 3.2 1.5
3/8" - No. 4 22.6 13.4 14.8 26.6 18.8 18.8 19.8 12.3
No. 4 - No. 10 18.2 23.4 16.4 18.6 23.4 20.9 20.9 17.2
Ret. No. 10 47.1 38.2 38.0 53.0 47.5 44.8 46.9 33.0
No. 10 - No. 40 16.3 20.7 21.4 15.2 19.2 19.8 18.0 24.8
No. 40 - No. 80 10.4 10.7 12.0 8.6 9.8 10.3 10.6 16.0
No. 80 - No. 200 8.0 9.4 9.2 7.7 7.9 8.0 8.0 9.4
Pass No. 200 10.9 12.8 11.6 9.4 9.6 10.3 9.8 9.6
Residual Bitumen 7.3 8.2 7.8 6.1 6.0 6.8 6.7 7.2
TESTS ON RESIDUAL BITUMEN
Viscosity @ 140°F
(stokes) 32,469 23,178 53,850 7,571 4,760 6,123 4,069 3,092
Pen. @ 77°F 19 24 20 37 49 50 64 69
Duct. @ 77°F (cm.) 12 19 10 141+ 141+ 28 42 80




DISTRICT 21 - RECYCLED MATERIAL
HVEEM SPECIMEN MOLDED IN DISTRICT 21 FIELD LAB

wt. Exxon AC-3

Truck @ plant - Sample {1

Roadway - Sta.No. 11400 S.

wt. Exxon AC-3

Road Sample #8

wt. Exxon AC-3
plant - Sample

wt. Reclamite

(Witco Chemical Corp.)

plant - Sample

wt. Reclamite

(Witco Chemical Corp.)

LAB NO. SAMPLE
F76510096 2.5% by
F76510097 3.0% by
F76510098 3.0% by
Truck @
F76510099 1.6% by
Truck @
F76510100 1.6% by
Truck @
F76510101 1.6% by
(Tesoro
Truck @
F76510102 2.0% by
(Tesoro
Truck @
F76510103 2.0% by
(Tesoro

Truck @

plant - Sample

wt. Flux 0il

Petroleum Corp.

plant - Sample

wt. Flux 0il

Petroleum Corp.

plant - Sample

wt. Flux 0il

Petroleum Corp.

plant - Sample

#2

#3

#a

#5

#6

#7

HVEEM STAB. (%)

COHES .VALUE

36

27

29

53

62

63

60

71

852

592

637

623

564

569

577

694



DATA OBTAINED BY

UNIVERSITY OF TEXAS

CENTER FOR HIGHWAY RESEARCH



STATIC TEST RESULTS FOR LAB MIXED - LAB COMPACTED
Modulus
Tensile of

Strength, Elasticity Poisson's
Treatment Location psi x 106 psi Ratio
No Additive —_ 315.4 0.3920 -0.04
2.5% AC-3 _— 181.6 0.2456 0.37
1.07% RBO _ 146.4 0.2222 0.30
1.6% RBO —_ 97.5 0.1466 0.27
1.0% FO — 139.8 0.1380 0.23
1.6% FO -— 96.1 0.1207 0.26
STATIC TEST RESULTS FOR PLANT MIXED - LAB COMPACTED

Modulus
Tensile of

Strength, Elasticity Poisson's
Treatment Location psi x 100 psi Ratio
2.5% AC-3 — 235.0 0.1793 0.28
3.0% AC-3 — 216.4 0.1719 0.31
3.0% AC-3 Sta. 17 274.0 0.2132 0.23
1.6% RBO Sta. 28 183.4 0.1401 0.33
1.6% RBO Sta. 31 93.7 0.0645 0.33
1.6% FO Sta. 42 122.9 0.1115 0.36
2.0% FO Sta. 47 147 .4 0.1308 0.33
2.0% FO Sta. 53 123.3 0.1001 0.28



FATIGUE AND REPEATED-LOAD TEST RESULTS FOR LAB MIXED - LAB COMPACTED

Resilient
Stress Fatigue Modulus of Mean Resilient Mean
Strength Stress Life, Elasticity, Modulus Poisson's Poisson's
Treatment Location Ratio, % Level, psi cycles psi psi Ratio Ratio
No Additive L 26.2 82.6 6,617 1,003,673 838,809 -0.06 -0.02
18.4 58.0 71,635 673,944 0.01
—— - 30.3 55.1 3,147 450,260 0.34
2.5% AC-3 20.7 37.7 21,065 454,173 42227 0.38 0.36
. 39.6 58.0 1,624 489,211 0.41
1.0% RBO 19.8 29.0 52,945 442,093 465,652 0.32 0.37
, 29.7 29.0 2,578 357,356 0.69
1.6% RBO 17.8 17.4 18,765 330,352 343,854 0.53 0.61
, 39.4 55.1 1,651 402,750 0.42
1.0% FO 26.9 37.7 17,473 354,954 /8,852 0.35 0.39
o 30.1 29.0 6,703 305,986 0.52
1.6% FO 21.1 20.3 21,780 266,317 286,152 0.36 0.44



FATIGUL AND REPEATED-LOAD TEST RESULTS FOR PLANT MIXED - LAB COMPACTED

Resilient
Stress Fatigue Modulus of Mean Resilient Mean
Strength Stress Life, Elasticity, Modulus Poisson's  Poisson's

Treatment Location Ratio, 7% Level, psi cvcles psi psi Ratio Ratio
ce 30.8 72.5 1,383 442,306 0.30
g -1 N ’ s

207 AC=3 ‘ 18.5 43.5 25,565 413,431 427,869 0.17 0.24
¢ o L 26.8 58.0 4,459 518,757 . 0.35

3.0% a3 16.7 36.2 44,680 445,118 481,938 0.30 0.33
) 26.4 72.5 2,308 478,623 0.20
< o bl bl ')

3.0% AC-3 - sta. 17 14.8 40.6 102,144 491,945 485,284 0.15 0.18
o 40.3 74.0 308 398,346 0.37

1.6% RBO Sta. 28 15.8 29.0 19,809 343,940 371,143 0.30 0.34
o 40.2 37.7 12,150 384,720 0.32

1.6% RBO Sta. 31 30.9 29.0 50,140 378,077 381,399 0.35 0.34
o 33.0 40.6 1,052 249,235 0.39

1.6% FO Sta. 42 15.3 18.9 84,651 315,333 282,284 0.43 0.41
. 39.3 58.0 452 291,365 0.33

2.0% FO Sta. 47 15.7 23.2 40,005 270,882 281,124 0.22 0.28
. 35.2 43.5 769 252,788 0.33

2.0% FO Sta. 53 15.2 18.9 72,432 301,595 277,192 0.26 0.30
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DATA OBTAINED BY TTIL

MR YR HVEEM MARSHALL INDIRECT ASPHALT EXTRACTION
SPEC. >LARIING SATURATED ArT1ER CORRECTED CORR. TENSION % ASPH. PENE. VISCOS. % AIR
MIX DESIGN _NO. MR @ 68%si AT 68°F DRYING STAB. LOAD FLOW MODULUS  BY WT. 77°F 140°F VO1DS
Field
322400 1 0.909 0.536 0.664 9.78
2 1.036 26 4212 20 8.15 4 312660 8.52
3 0.837 47600 poises 8.74
Avg.  9.27X10° 9.01
338+00 1 0.412 0.229 0.598 9.39
2 0.865 52 3808 26 9.30
3 0.973 169477 9.73
Avg.  9.19x10° 9.47
276+55 2 1.039 0.694 1.006 9.47
3 0.759 26.25 4342 19 9.04
4 0.928 128429 9.26
Avg.  9.09X10° 9.26
308+00 1 0.924 0.601 0.515 11.47
2 0.842 36.5 4142 19 10.04
3 0.730 61524 7.71 14 35880 10.26
Avg.  8.32X107 poises  10.59
Lab Samples 1 2.074 0.680 0.966
Mixed 250° 2 1.720 69.5 7350 14
Molded 250° 3 2.352 779579
35-250° 4 2.105 0.700 0.898
5 2.067 0.759 0.782
6 1.810 68 6174 15
7 2.357 205465
8 1.893 495038
9 1.851 65 5880 14



DATA OBTAINED BY TTI

MR MR HVEEM MARSHALL INDIRECT ASPHALT EXTRACTION
SPEC.  STARTING SATURATED AFTER CORRECTED CORR. TENSION % ASPH. PENE. VISCOS. 7 AIR
»IX DESIGN NO. MR @ 680psi AT 68°F DRYING STAB. LOAD FLOW MODULUS BY WT. 77°F 140°F VOIDS
Second Group 1 1.753 121070
Mixed 285° 9 1.999 0.885 0.902
Molded 250° 18 1.991 59.5 6468 12
35-285 20 2.280 1.203 1.206
12 1.757 199676
3 2.203 57.5 5880 10
11 1.970 210486
7 1.907 61.5 5773 13
4 1.911 0.892 1.003
Avg.  1.974x10%  1.023%x108 1.037x10° 59.5 6040  11.7 177077
Third Group 7 0.455 90207
35-1.6% Flux 13 0.598 0.789 0.698
18 0.635 31.5 2499 22
1 0.523 55691
12 0.429 0.732 0.659
21 0.462 | 29.5 2352 20
11 0.635 ' 63640
19 0.621 0.716 0.639
20 0.478 30.5 2264 24
Avg.  5.37X10° 7.46X10°  6.65X10° 30.5 2372 22 69846
35-1.0% Flux 14 0.844 118930
18 0.853 1.150 1.039
19 0.912 49.5 3837 20
3 0.662 63890
7 0.832 1.276 0.956
10 0.700 40.25 3381 12
6 0.895 107497
11 0.813 1.175 0.975
16 1.043 54 3528 16
Avg.  8.39X10° 1.200x10% 9.90x10° 47.9 3582 16 96772



DATA OBTAINED BY TTI

MR MR HVEEM MARSHALL INDIRECT ASPHALT EXTRACTION
SPEC. STARTING SATURATED AFTER  CORRECTED CORR. TENSION % ASPH., PENE. VISCOS. %Z AIR
MIX DESIGN NO. MR @ 68%si AT 68°F DRYING STAB. LOAD FLOW MODULUS BY WI. 77°F 14Q°F VOiDS
Third Group 5 1.056 103990
35-17% RBO 6 0.952 0.873 0.645
15 0.856 38 3528 15
7 0.924 87594
9 0.955 0.908 0.719
10 1.083 47.5 3587 18
13 0.724 83559
14 0.967 0.850 0.688
18 0.999 49.5 3690 17
Avg. 9.46X105 8.77X10° 6.84X10° 45 3602 16.7 91714
Fourth Group
2.57% AC-3 1 0.896 86707
3 1.090 0.932 0.949
21 1.146 23 2999 19
2 1.065 82912
15 1.040 0.949 1.146
17 1.079 31.75 2881 16
11 1.022 120919
14 0.970 0.932 1.149
16 1.064 27 3381 18
Avg. 1.041x106 9.38%10°  1.081X106 27.25 3087 17.7 96846
35-1.6% RBO 3 0.310 50770
15 0.369 0.398 0.445
17 0.450 37.5 2617 15
7 0.349 38062
13 0.367 0.369 0.381
18 0.482 42 2822 17
5 0.308 33740
8 0.382 0.:440 0.548
19 0.457 32.75 2587 14

Avg.  3.86X10° 4.02X10°  4.58X10° 37.42 2675  15.3 40857



MIN DESIGN

Group Five
51-75
AC-3 - 3%

Group Five
51-74
AC-3 - 2.5%

DATA OBTAINED BY TTI

MR HVEEM MARSHALL INDIRECT ASPHALT EXTRACTION
SPEC.  STARTING SATURATED AFTER  CORRECTED CORR. TENSION % ASPH. PENE. VISCOS. % AIR
XO. MR @ 68%si AT 68°F DRYING STAB. LOAD  FLOW MODULUS  BY WT. 77°F 140°F vOIDS
17 0.936 128835
6 1.290 1.033 0.970
10 1.177 26.5 3381 22
1 1.403 148733
3 0.958 1.143 1.217
4 1.081 32 3027 21
2 1.182 122094
9 1.051 1.406 1.305
21 1.087 24.5 4116 24
Avg. 1.129 1.194 1.164 3528 22
9 1.246 152835
12 0.932 1.136 1.427
17 1.282 41 5072 25
16 1.708 124869
1 0.879 1.353 1.658
8 1.253 31 4292 17
4 1.240 125094
20 0.976 1.291 1.299
14 1.195 46.5 4072 23
Avg. 1.190 1.260 1.461 4479 22



POST CONSTRUCTION (TTI)

MARSHALL
SAMPLE I.D. HVEEM LOAD FLOW AV.MR X 106 % AID VOIDS
Reclamite #2 57 5434 12 1.132
51-77, 1.6% 3 58 5733 14 1.011 7.83
#3 4 60 5577 13 1.056
Flux 0il 2 53 4228 15 0.940
51-79, 1.67% 16 51 4530 12 1.012 5.13
#5 21 48 4228 13 0.854
Reclamite 1 45 4205 15 0.890
51-78, 1.6% 11 45 4350 14 0.792 7.83
#4 20 42 4350 14 1.233
Flux 0il 4 62 5112 13 1.040
51-81, 2% 13 65 4640 12 1.165 7.58
#7 20 62 5434 12 1.071
Flux 0il 1 51 3650 11 0.875
51-80, 2% 16 50 3969 19 0.844 5.88
#6 18 48 4321 13 0.719
AC-3 4 44 5075 13 1.930
51-76, 3% 15 48 5538 15 1.627 7.00
#2 21 55 5840 14 1.940
FIELD 1B 23 1470 17 0.388
CORES 2B 10 2500 19 0.459
3B 23 1362 23 0.287
4B 18 2497 16 0.394
SB 17 1248 20 0.196 15.91
6B 17 1220 26 0.244
7B 19 1562 24 0.351
8B 15 384 24 0.115
9B 16 750 23 0.202




PROJECT

SATURATION TEST

DATE 7/1/76 OPERATOR KW

MATERIAL

District 21 Recycling, 6th Group Rec 7/13/76, Field Samples

SAMPLE I.D.

8A

%A

WEIGHTS 68° MR X 10°
START 7 DAY SSD DRY START 7 DAY SSD DRY
684.2 757.8 Broken 0.133 0.014 Broken
748.0 833.4 0.205 0.042 0.069



SATURATION TEST

PROJECT DATE 7/76 OPERATOR KW

MATERIAL  District 21 Recycling, 6th Group Rec. 7/13/76

WEIGHTS 68° MR X 106
SAMPLE I.D.  START 7 DAY SSD  DRY START 7 DAY SSD _DRY
51-80
2.0%
REY. 909.5  941.0 915.7 1.020  0.136 0.162
o
© 13 910.0  934.0 914.3 1.006  0.251 0.302
17 908.0  949.9 913.7 1.080  0.179 0.202
(51-76
3.0%
|3 913.0  936.0 915.1 1.621  0.935 0.919
|
2 39 912.7  935.7 915.2 1.894  0.766 0.870
12 913.1  936.1 914.8 1.773  1.008 1.016
-T'lA 1035.2  1097.6  1047.6 0.422  0.233 0.171
1 oA 619.2  671.2 619.0 0.541  0.248 0.377
(W}
B3 598.8  654.5 598.1 0.344  0.143 0.244
3]
o 4 623.8  674.5 625.2 0.407  0.154 0.223
—~
[}
o 5A 683.1  753.0 681.2 0.168  0.035 0.068
6A 856.7  919.9 856.9 0.322  0.089 0.003
7A 780.6  844.2 775.9 0.315  0.079 0.191



Reclamite

Flux 0il

Reclanite

Flux 0il

SATURATION TEST

PROJECT DATE OPERATOR KW
MATERIAL District 21 Recycling, 6th Group Rec. 7/13/76
WEIGHTS 68° MR X 10°
SAMPLE I.D. START DAY SSD DRY START 7 DAY SSD DRY
51-77
1.6%
#1 908.2 950.4 913. 0.957 0.416 .321
#10 908.6 949.1 913. 1.615 0.409 .382
#16 909.8 948.6 913. 1.240 0.458 .382
51-79
1.6%
#1 898.2 936.0 904. 0.925 0.137 .069
#17 897.1 929.8 902. 1.038 0.189 116
#20 896.8 929.3 903. 1.069 0.210 .118
51-78
1.6%
N 910.2 941.7 915. 1.079 0.540 0.451
#15 910.7 939.2 914, 1.301 0.860 0.658
#19 912.0 940.8 916. 1.115 0.714 0.594
51-81
27
#2 910.2 954.5 915. 1.379 0.146 0.123
#9 911.3 953.8 916. 0.968 0.137 0.123
#14 911.6 959.0 91le6. 1.164 0.130 0.132



TEXAS DEPARTMENT OF HIGHWAYS & PUBLIC TRANSPORTATION

RECYCLE ASPHALT TESTS
LaJOYA - 5/5/76

Aggregate: 10% heavy, 267% medium, 647 light
Additives: Reclamite, Flux 0il, AC-3 Asphaltic 0il

AGGREGATE

TIME % OPACITY TEMP. °F COMMENTS
8:30 4 Reclamite

31 100 "

32 100 "

33 100 "

34 100 "

SHUT DOWN

9:10 100 Reclamite

11 100 "

12 100 "
9:13 SHUT DOWN
9:16 90 Reclamite

17 50 200 "

18 30 "

20 80 "

22 100 "

24 100 "

26 100 275 "

28 100 "

30 100 "

32 100 "
9:44 50 AC-3

45 40 224 u

46 40 240 "

48 90 "

50 60 "

52 60 "

54 70 "

56 40 "

58 30 "
10:00 20 "

10:02 10 220 Fire Died




AGGREGATE

TIME % OPACITY TEMP. OF COMMENTS

10:04 0 AC-3
06 25 270 "
08 35 "
10 40 "
12 40 274 "
14 50 "
16 50 280 "
18 60 "
20 80 "
22 100 280 "
24 100 310 "
26 100 350 "
28 100 320 "
30 90 300 "
32 60 220 "
34 60 "
36 50 "
38 50 290 "
40 50 "
42 50 "
44 60 300 "
46 60 310 "
48 60 "
50 60 n
52 70 "
54 60 300 "
56 20 n
58 10 "
59 0 285 Flame out on fuel

11:05 25 AC-3
06 0 "
08 0 "
10 0 230 "
12 10 "
14 15 250 "
16 20 260 "
18 10 "
20 5 "
22 25 250 "
24 5 250 "
26 5 T
28 0 "
30 10 230 "
32 10 240 "

SHUT DOWN




AGGREGATE

TIME % OPACITY TEMP. °F COMMENTS

11:36 100 AC-3
38 100 "
40 60 "
42 15 "
44 15 250 "
46 20 260 ) "
48 15 265 "
50 15 270 "
52 20 "
54 20 "
56 15 270 "
58 "

12:00 "
02 "
04 "
06 20 180 Tons/hr. o
08 .25 oo
10 25 "
12 20 275 "

12:45 280 SHUT DOWN "




TEXAS DEPARTMENT OF HIGHWAYS & PUBLIC TRANSPORTATION

RECYCLE ASPHALT TESTS
LaJOYA - 5/7/76

Aggregate: 10% heavy, 267 medium, 647 light
Additives: Reclamite, Flux 0il, AC-3 Asphaltic 0il
AGGREGATE

TIME % OPACITY TEMP. OF COMMENTS

9:00 50 AC-3 3%
02 40 "
04 100 170 "
06 100 "
08 50 275 "
10 90 "
12 80 240 "
14 80 "
16 60 280 "
18 .50 "
20 «" 40 "
22 30 "
24 25 280 "
26 25 "
28 20 "
30 25 275 "
32 20 "
34 25 "
36 20 "
38 20 270 "
40 15 100 T/hr. "
42 15 270 "
44 20 "
46 25 "
48 35 "
50 50 "
52 40 "
54 35 290 "
56 20 293 "
58 10 280 "

10:00 5 255 "
02 0 "
04 5 270 "
06 10 "
08 5 "
10 10 "
12 10 "

10:14 30 Reclamite
16 50 "
18 90 240 "
20 90 290 Feed at Upper End "
22 90 of Drum "
24 80 290 !




AGGREGATE

TIME % OPACITY TEMP. °F COMMENTS
10:26 90 280 SHUT DOWN
Cyclone partially
block & inoperative
10:32 Start up with Reclamite
34 40 Reclamite injected "
36 35 at lower end "
38 80 255 "
40 75 "
42 50 257 "
44 45 260 "
46 40 "
48 20 240 1.67 with some varia- "
50 15 tion "
52 10 210 "
54 80 250 "
56 100 "
58 100 "
11:00 100 250 "
11:02 90 !
SHUT DOWN to alter
feed jet for Reclamite
12:10 4 ft.extension welded Reclamite
22 40 on to Reclamite feed "
24 5 205 injector "
26 20 220 "
28 25 "
30 25 "
32 30 "
34 40 "
36 100 "
38 100 "
40 100 "
42 30 "
44 100 260 "
46 40 "
48 60 220 "
50 50 "
52 40 "
54 60 230 "
56 50 240 "
58 80 "
13:00 100 240 "
02 100 "
04 100 250 "
06 100 "
08 100 250 "
10 100 "
12 100 300 "
14 80 "



AGCREGATE

TIME % OPAC ITY TEMP °F COMMENTS
13:16 50 210 Reclamite
18 60 "

20 60 "

22 60 240 "

24 55 "

25 "

SHUT DOWN

13:27 Reclamite
28 65 "
30 60 "
32 65 "
34 70 "
36 60 "
38 65 260 "
40 80 "
42 100 AC-10 Flux 0il
43 100 "
44 100 "
46 100 "
48 100 285 "
50 20 275 "
52 10 "
54 30 225 "
56 35 250 "
58 60 "

14:00 80 245 2 minute shut down "
02 80 at 13:42 "
04 40 "
06 50 "
08 40 "
10 30 "
12 35 "
14 20 220 "
16 80 225 "
18 75 230 '

SHUT DOWN due to lack
of trucks

15:14 20 Start Up AC-10 Flux 0i1l
16 20 180 "
18 30 "
20 40 200 "
22 30 "
24 30 "
26 20 "
28 10 230 "



AGGREGATE

TIME % OPACITY TEMP. °F COMMENTS
15:30 5 AC-10 Flux 0il

32 20 225 "

34 50 200 150 T/hr. "

36 100 "

38 100 240 "

40 80 "

42 85 250 "

44 60 "

46 30 275 2% Flux 0il

48 20 "

50 30 "

52 35 100 T/hr. "

54 25 "

56 20 "

SHUT DOWN

15:58 40 Start Up

16:00 55 SHUT DOWN




n

£:30
€340
8145
9:00
9:05
9:10
9:15
9:18
9:20
9:25
9:28

9:37.

9:38
$39

45

:55
200

O O W O 0 0

iy
o
X

10:05

10:07

U3

Temp. (°F)
70
285

Console Temperature Readines

Time

10:
10:

10:

10
15
18

10:20

10:

_ 10:

25

.30

10:32

10:25

10:40

10:45

10:

10
10
11

50

55
:58
:00
:05
:08
12

Temp, (°F)

200

210

210

200

195

Time
11:38
11340

11:45

11:55

12:00

12:05
12310
12:15
12:30
12345
1:10
1:30
2:00
3:00
4 :00
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5/7/76

Concole Termperature Readings

Time Terz. (OF) Time Terp, (°F) Time Lenn. (°F)
9:00 75 10:40 260 | 1:05 25¢
9:0% 155 10:45 275 1:08 275
9:10 210 10:5C 22 1:10 240
9:15 <10 10:55 270 1:15 255
0:20 235 11:00 285 1125 27¢
G:25 260 ' 11:10 100 1:28 120
9320 235 11225 100 1130 250
9128 300 11235 90 1140 300
9340 275 11:55 90 1342 205
S 145 290 12300 85 . 1:45 310
9150 290 1210 275 1150 280
9155 215 12:13 235 1155 220
9158 285 12115 270 1158 250
10:00 290 12120 205 2:00 265
10:05 | 21,0 12325 220 2:08 275
10:07 260 12125 250 2310 205
10:10 225 15240 300 2:15 250
10:15 280 12242 250 2320 260

10:25 210 PRI 240 2230 115
103290 05 12:50 235 2:45 1CC
100 220 12:55 275 2:50 105
107 200 1L:tg R55 2:00 150

(Zhent 1 AC )
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Tomn,(oF)
120

210

Time

5:00
5:08
5:10
5:12
5:18

5122

vt
L1

W
~

5:40
5:45
5:48
5:50
5:55
6:00
6:05
6:10
6:30
6:38
6:40
6:45
6:50

6155

7:00
7:05

Terp, (°F)
200
285
270
110
120 |
100
110
110
250
220
230
240
235
170
230
230
135
200
150
130
170
145
185

5/7/76

oF)

7:10 125
7:15 150.
7:20 105
7:25 135
7:30 120
T:45 100
7:50 125
7:55 100
8:00 90

(Sheet 2 of 2)
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Y . i . . N Y “re
Gorseie Tomoandive e 3lars

s et

Lo Tern. L Terg. Lize
7:50 g0 2:20 255 17:R2
7:52 100 2:40 <30 11:27
£:00 170 Q:43 215 11:20
&:05 195 QL7 <25 1128

£:07 160 3:50 105 17 b2

8:50 , 100 1045 105 12125
&:55 75 1052 210 12137
9:C0 105 1057 295 1242

2:05 2.0 10:50 <80 : 12:45

Q:15 200 PiTed 280 1:27

(@]

n?
\®as

N

1)
&)



Time

2:00
2:13
2:27
2:33
2:35
2:40
2:45

153

N

3:00
3:15
3:30

245
230
250
290
280
275
120
100

95
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- RECYCIED SALVAGE

TEMPERATURE READINGS 4S THEY WERE RECORDED
FROM THE TRUCKS ON THE JOB SITE,

100P-37/  HIDALGO COUNTY SAMPLED BY: R,E. CUELLAR &
' J.A., LOIEZ

CONTRACTOR & PRODUCER: MOTHERAL CONTRACTORS



408
400
2,08

402

Texperature (F°)

225
<50
<40

200

x>

Vesther: Wlindy & Cloudy

rrived On Project

10:50
11:15
1:30

2:30

AC-3

AC-3



DATE: 5-7-76 Weather: Windy & Cloudy  88°

TRUCK TENFERATURE (OF) TEMFERATURE (°F) ARRIVED ON
_NO.__ TRUCK_FROMT _ THUCK BaCX JOB SITE TYPE
408 . 275 260 9:45 AC=3 3.0%
400 _ 265 255 10:15(Test Location #4)
40T 270 275 10120
406 ' 270 2.0 10:40
Fe NI N RN RN NMR
400 210 215 11:10 . Reclimite 1,€%
408 250 225 11:20 |
407 - 215 210 11:37(Test Location #5)
400 260 225 12:55(Test location #6)
L06 255 245 1:05
408 225 210 1:15
407 225 265 1:40
400 = 225 ‘ 235 2:15
T T TSR ) -
406 ' 290 2.0 2:20 Flux 0il 1,6%
408 225 ' 270 2125
407 250 225 3:50
400 225 210 3:55(Test Location #7)
406 225 250 4:00
408 255 250 £.:05
BB RTHRRL VYA RENR
400 250 2.0 53100 Flux 0il1 2,05
407 240 225 5:05(Test Location #8)
406 200 ' 240 5315
L08 240 2320 5:20
400 220 270 5:50
407 2L0 225 6:15
L06 . 225 210 6:35

TRV VUV Y IEVEVENEY .
R L 1 RN R )



Date: 5/¢/76

Trucl Vomenratur (oF)
e irusk Frod
408 <20
400 240
406 240
407 190
408 <25
400 <15
406 250
408 2E0
407 <20
400 R65
406 _75
408 ' _270
.07 265
400 240
406 <70
FASIS 280
407 <50
400 225
406 250
408 <20
407 220
400 <08
N4 2cE
LCC 250
407 2en

Temporature (©F)

Troek Back

225

R40
RS s L T E T
280
225
250
280
260
260
225
<55
275

Worther: dindy & Clontly

arrived Cn
Jobh 3ite Type

8:40 Flux Oil
8:50

9:35

G:50

10:00

10:05(Test location #9)

10:30

4C-10

11:00 (Void)

- o
400/"



core # 1

District No. _21

Project Loor-274

Material

County

FIELD DATA

Hiduleo -~

pate 2/5/76

Producer _lontheral Contr,, Inc,

Recycled Salvage (4C~3 2,5% Asph.)

TEMPERATURES:

1. Mixture in laydown machine-hOpper ___ 210

(°F.)

2. Mixture at beginning of rolling sequence %25 (°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
. NO. . ROLLER ROLLER TIRE (Number of pases, compaction
) (LBs.) PRESS. mode for vibratory roller, etc.)
(psI) .
A Flatwheel 12 Tons Density was recorded immediztely after
. ! - Tires
1 Pneumatic 25 Tors 18 Lér ® every pass, & Maximum Density was obtaine
1 Tzndem 8-12 Tons after 4th Pass w/Flatuheel. Pnewmtic
Roller increased Density very little,
Ruts & Heavy Roller larks were made by
Pneum,~1t was removed'ffom rolling
vattern, Density on fresihly laid mat'l,
was 107,5 #/cu,ft,-May. Density was
- 126,0 #/cu.ft.~-Density taken day after
rolling was 134.0 #/cu. Tt
LOCATION FOR CORES
COUNTY HWY ., LANE STATION REFERENCE DATA
NO. NUMBER
Hicdalgo Lp-374 | W.Bound 3400 tside Hheelpath South Eest g of

Trailer Fark St.--23' South from North

R.0.4Y,

2 cores were taken 5-6-76

RaMARks On 811 Tect locations, Terp. was recorded before & after every pass

A 10" strip of foil was nlaced bencath mat'l, for future tects

"evimum Density" ~The Highest Densnity Obtained From The Poller Cperation



Core je
FIELD DATA
District No. 21 County _!id:lro Date  5-05-76
Project _Lcor-374 Producer _ tothersl Contr,, inc,

Material _2ecreled Salvage (:C-3

2“5% ‘:LSDhn)

TEMPERATURES:

1. Mixture in laydown machine hopper 290 (°F.)

2. Mixture at beginning of rolling sequence _ <50 __ (°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
NO. ROLLER ROLLER TIRE (Number of pases, compaction
(LBS.) PRESS. mode for vibratory roller, etc.)
(PSI)
4 Flatwheel 12 Tons Rolling pattern obtaining good donsity
1 Tardem 8-12 Tons results, Mhumber of pacces covld be re-
dueced, Freehly 1zid mat'l, had o density
of 106.0 #/cu. ft, - May, Dersity vas
128,0 #/cv. ft.
Censity taken the dav after rolline wis
120.0 #/cu. ft,
LOCATION FOR CORES
COUNTY | HWY. LANE STATION REFERENCE DATA
NO. NUMBER
Hidalgo Lp-374 | W,Bound | 11+00 10" E, of 1st., culvert (Y¥171) ZA' from
North R,C,Y,
2 cares were tiion EoALTA oot
wheel rath,
REMARKS 'n &7 *est Jocntiens, temp, wis recorded hefere & after owver c, 0!

ctrin of fcil wes vlcecd bencath mat!l, for fouture tocis,

Ul%zdmu~ Dengity®

- The Yighcst Dencity Ohtained rrom The Holler Uperetion




Ceovre 13

District No.

21

Project _1oop-74

County

Hidg

FIELD DATA

ileo

Date 5570

Progucer _ lotheral Corntr., Inc,

Recycled Salvage (aC-3 3,0% asph,)

Material

TEMPERATURES:

1. Mixture in laydown machine hopper _ <20

(°F.)

2. Mixture at beginning of rolling sequence _ <00 (°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
NO. . ROLLER ROLLER TIRE (Number of pases, compaction
(LBS.) PRESS. mode for vibratory roller, etc.)
: (PsI)
2 Flatwheel 12 Tons Jumber of passees not sufficient to
i Tandom £-12 Tong ohtain rexld pood dersity. Flatwheel
should make at least three nasses,
Freshly Jaid mat'l, had a density of
106.0 i /cu.ft. - Maximra Density was
118,5 #/cu,ft. Density taken the day
efter rollinr was 122.0 #/cu.ft,
LOCATION FOR CORES
COUNTY HWY. LANE STATION REFERENCE DATA
NO. NUMBER
Hidalgo | Lp-274 |Z.Bound |91400 10! E, of 1st, culvert (¥awl) 41' from
Vorty 1,09,
2 Cores taken orn 5-6-75
REMARKS Cr 2.l Tert lerutions, Temp, was racorded bhofore & after every nasc

10% z¥rivn of foild wis rlaced berncath mat!l, for future test,

1>

roimim ensityt

- The Mighest Density Ubtajged Frem The Rolling Uperaticn,



Core i 4

District No. _<]

County

FIELD DATA

Hidalgo

: Date 5—7—76

Producer _lotheral Contr., Irc,

Projeét Loop~274 . -

Recwecled Salvage

Material

TEMPERATURES

1.

2. Mixture at beginning of rolling sequence

Mixture in laydown machine hopper

(AC-2 3%)

_255 _ (°F.)

__R80  (°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
NO. . ROLLER ROLLER TIRE (Number of pases, compaction
(LBS.) PRESS. mode for vibratory roller, etc.)
(psI1)

3 Flatvheel 12 Tons Good Density, Very little displocement,

1 Tandem £-12 Tons Mo rollcr rarks. Density on freshly laid
rettl, was “14,5 F/cul.fl, lax, TDensity
was 122,0 #/cu.ft, Density taken day
after was 132,5 i /cu, ft.

LOCATION FOR CORES
COUNTY HWY. LANE STATION REFERENCE DATA
NO. NUMBER

Hidolpo Lp;374 L Boungd 17+00 A 1oV v, of 1=t, County Rd, Y, of the hvpuy
/2 1/21 So, of Morth R.C,J. Outside
vheel nath, ‘
2 cores were taken 5-8-76

REMARKS Y2 test locitiors, *e n, was recorded beTere X cfter every rass, 10 strip

of foil

was ploeced hooecth mat'l, for future teste,

I

Fosmiemea Doncits

. T ————— - — — i
o The Hickood Density Uhlained from Uhe poller crmeration.,



Core #5
FIELD DATA

District No. _21__ County Hidalgo ’ Date 5/7/76

Project Loop-374 Producer _ Jotheral Contr, Inc,

Material __Recycled Salvage (Reclimite 1.6%)

TEMPERATURES:
1. Mixture in laydown machine‘hopper =00 (°Fr.)

2. Mixture at beginning of rolling sequence %9 (°F.)

ROLLING SEQUENCE

SEQ. TYPE OF WT. OF PNEUM. - ROLLING PROCEDURE AND REMARKS
. NO. . ROLLER ROLLER TIRE (Number of pases, compaction
) (LBS.) PRESS. mode for vibratory roller, etc.)
| (PSI1)
2 Tandem ‘ 8-12 Tons

Heavy displacement & roller marks, Flat-

2 Pneumatic 25 Tons  [10 zéres Wheel removed from roldins mtiern, Densit

not as hich as on AC-3, M¥ax, Density how-’

ever was obtained, Density on freshly jaig,
nat'l, was 109,0 #/cu.ft. }ax, Den, was
122.54£/cu.ft. Density'the day after was
125.5 #/cu.ft. Compacters had to wait

before rolling, Mat'l, looked dry,

LOCATION FOR CORES

COUNTY HWY . LANE STATION REFERENCE DATA
NO. NUMBER
Hidalgo Lp-374 [0, Bomad |22400 = | 55' E. of 2nd, County Rd, 19' So, of

North R,0,4, Outside “heel Path
3 Cores were taken 5/8/76

REMARKS On 311 Test Locations, Terp. was recerded before and after every pacs,

A 101 strin of foil was placed beneath mat'l, for future tests,
1. 3 s T . - . - . .
Yaximun Density" The Highest Denzity Ubtainesd From the Roller Operation




Core 76

FIELD DATA
District No. <1 __ County _*idalgo Date 5-7-76
Project Loop-27 Producer Motheral Contr,, Inc.
Material _ Recycled Salvage (Reclimite 1.6%)
TEMPERATURES:

1. Mixture in laydown machine hopper _ <40 _ (°F.)

2. Mixture at beginning of rolling sequence __jEﬁl___(°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
NO, | ROLLER ROLLER TIRE (Number of pases, compaction
) (LBS.) PRESS. mode for vibratory roller, etc.)
- (ps1)
2 Tanden 8-12 Tons Same rolling pattern was used as on
< Pneunatic 25 Tons @?A%lres rrevions test location, Same Results,
. Density on freshly 1aid mat'l, wvas
11,5 #/cu,ft, Max, Density was
126,0 #/cu.ft, Density taken day after
was 126,0 #/cu.ft, '
LOCATION FOR CORES
COUNTY HWY. LANE STATION REFERENCE DATA
NO. NUMBER
Kic.lpo 1p=27/4 1Y, Bond {21400 247 W, of € of 2nd. County Rd, W, of

Ixnwy, 28' So, of North R,0,d, Cutside

i'haa]l Path,

2 cores were ta'er 5/10/76

REMARKS Or all Tect locuiions, Temp, was recorded before and z2ftor every mass

A 10 strip of foil was nlaced beneath mat'l, for future tesis
] P

“?»Céfﬁﬂkﬂ

Jensity!

e

- 1h2 tighoot Density (hiained ¥roa The Roller Operaticen,




Core ##

District No.
Project _Loop-374 -

21

County

FIELD DATA

Hidalgo

Date /116

§ ., Inc,
Producer Motheral Contr., Inc

Materia

1 Recycled Salvage (Flux 1.6%) Overlay (4C-10)

TEMPERATURES:

1. Mixture in laydown machine hopper _ 200 (°F,)

2. Mixture at beginning of rolling sequence __jﬂ%l___(°p.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
NO. ROLLER ROLLER TIRE (Number of pases, compaction
(LBS.) PRESS. mode for vibratory roller, etc.)

) (Ps1) ,
Tandem 8-12 Tons S5ame Rolline Pattern as on reclimite
Pneumatic 25 Tons é0461res 1.,6%, Same Results, Density on freshly

lz2id mat'l, was 105.0 i/ /cu,ft. Max,
Density was 125.5 #/cu.ft. Density talken
day after was 121,0 #/cu.ft. Reason for
lower Density unknown,
LOCATION FOR CORES
COUNTY HWY. LANE STATION REFERENCE DATA
NO. NUMBER
Hid:lgo  |Ep-374 [4.Bound | 42400  |100' E, of @ of Scott lane-17' So, of
' orth R,0,W,--3 cores were t&ken on

5/10/76--0utside ‘lheel Path--Cverlay was
used on this test locztien

REMARKS ©Or @11 Tect Locations, Temp, was recorded before & after every pass,

A 10" strip of foil wis placed benesth mat'l, for future tests,

“Raximom Density" - The Fighert Density Obtained From The Roller Operation,



i

Core ;i

FIELD DATA
District No. %' County 110 pate 5/ 7/7€
Project __Locp~274 Producer _Motheral Contr., Tne.
Material Lneyeled Salvare (Fluy 2,07)
TEMPERATURES :

1, Mixture in laydown machine.hopper

205 (o)

2. Mixture at beginning of rolling sequence 200 (°F.)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
. NO. . ROLLER ROLLER TIRE (Number of pases, compaction
) (LBS.) PRESS. mode for vibratory roller, etc.)
‘ (psI)
2 Tanden 2.1z Tons Three Pass wvan sufficient to obtain
neuaatic 25 Tors éuAélreS Y, Density., Good Surface Structure In
aome Sections, Exposed nrgregzates in
others, Density on freshly laid mat'l,
was 108.5 & fev,ft, May, Density wos
126.5 #/cu.Tt. Density taken d.y after
wes 126.5 #/cu,ft.
|
LOCATION FOR CORES
COUNTY HWY. LANE STATION REFERENCE DATA
NO. NUMBER
Hidalro 1o-274 4. Bourd 53+4CC B 2ev ., of i, Sidé of Bloel: Houce, 21!
South of Yorth R,0M, Outsoide vheelpath
3 cores vare *taxen 5/10/74 .. Thewre srag ne
ov-rlay cn ftris togt Joontion,

REMARKS ©<n all teet locations, temp, was recorded before & aftcr evury wiss

A 10! gtrip of foil was »laced bencath mat!l, for future teosts

o

«Xds.

toun Density" - The Mirbcct Density Chiainad From Tha Pelies

~ .
crerslion




|
\.
l

~ Core #9

FIELD DATA

: ~ i -8-76
District No. _“! __ County Fidalgo Date 07/

Project _loon-374 Producer _ lotheral Contr., Inc.
Material . Recycled Salvare (Flux 2,07)(Overlay 4C-10)

TEMPERATURES:

1. Mixture in laydown machine.hopper

__ 210 (°F.)

2, Mixture at beginning of rolling sequence __<00 _(°F,)

ROLLING SEQUENCE
SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS
. NO. | ROLLER ROLLER TIRE (Number of pases, compaction
) (LBS.) PRESS. mode for vibratory roller, etc.)
' (ps1) _
2 Tandems £-12 Tong Same Rolling Pattern as on Test Sect. #8
TITes
1 Pneumn, 25 Tons |€ Aé ' Density on fresnly laid mat'l, was -
| 116,0 #/cu.ft., - Max, Density was
120.0 #/cu.ft. - Density taken day after
was 121.5 #/cu.ft.
LOCATION FOR CORES
COUNTY | Hwy. LANE STATION REFERENCE DATA
NO. NUMBER
Hidaigo [n-374 |E.Bound [47+00 77t W, of Palmview City Limits Sign

Outcide Wheel Path

3 Cores taken on 5-10-76

Overlay was used on thic ftect section

REMARKS Cn 211 tect locations, terip, wag recorded before and after every pass

10! strin of foil wus nliced beneath mat'l, for future terts

Winyim Jencit !

- The Hirhest Dengity Obtained Trom the Roller Uperation,




Tect Leeition Stution Truck Lo, AC=3 Ciloudy/Jdindy
Date: 5/5/76 #1 200 4.B,L, JAGS 2455 e5°
Density Time of Temp.
Ibs /Cu, It, Temnerature (OF) Poadines
Hopper 210 (mass) 10:55
180 (surf) 10:55
lay Down Machine 107.5 <25 (maes) 11:00
120 (surf) 11:00
1st Fass 3-Wheel 116.5 175 (md s) 11:20
125 (surf) 11:20
2nd Pass 2-Whzel . 117.0 170 (mass) 11:20
. 130 (surf) 11:30
3rd Pass 3-Wheel 121,0 155 (mass) 11:40
4th Pass 3-dheel 126,0 150 (mass) _ 11:55
5th Fass Pneumztic-Roller 126,0 140 (mass) 12310
Density Taken Day After 134,0
Test location Station Truck Yo, AC=3
Date: 5/5/76 #e 11400 ¥,B,L, 400 2.,5%
Hopper ‘ 250 (mass) 11:15
200 (surf) 1185
lay Down VMachine 106.0 250 (mass) 11:16
160 (surr) 11:16
1st Pass 2-iheel 120,5 160 (mass) 11:26
~ 160 (surf) 11:28
" Znd Fess 2-Jheel 124,0 175 (mass) 11:40
3rd Pass 3-Wheel 12L4.5 160 (mass) 11:55
4th Pass 3-dheel 127.0 155 (mass) 12105
5th Fass Tandem 128,0 150 (mzss) 12:10

Density Teken Pay After 130.0



RECYCILED SalVaCo

’
ATTERNES AdD THZ CCRPILATICN OF Tnf DELSITY AP
e

P,
I
S TeRATURE READINGS TaiBN oT TEST anD R.iDOM LCCATICHS,

100P-374 HIDALGO COUNTY SAMPIED BY: R,E, CUELLAR &

e

Je. 4, LOFZZ
CONTR4CTOR & PRODUCER: MOTHERAL CONTRLCTORS, INC,.



Tent Iocation Station Truck No, AC-3

Date: 5/5/76 (Rendem) £+00 E.B.L, - 2.0%
Dgngj_'t:}.’ Time of TC,'Tlp.
Ibe/Cu, Ft, Temperature (°F) Readings
Hopper 230 (mass) 1:30
220 (surf) 1:30
lay Dowm }achine 240 (mass) 1235
: 190 (surf)" . 1335
1st Pass 2-'heel 230 (mass) 1:45
180 (surf) 1:45
2nd Pass 2-.heel » , 220 (mass) 1355
175 (surf) 1:55
3rd Pass Tarden 200 (mass) 2:15
150 (surf) 2:15
. Test Location Statien Truck No, AC-3
Date: 5/5/76 73 11400 E.B.L, 402 3,00
Hopper 200 (mass) 2:00
180 (surf) 2:00
lay Down Machine 106.0 200 (mass) 2:05
150 (surf) 2:05
1st Pass 3-Wheel 113,0 175 (mass) 2:10
130 (surf) 2:10
2nd Pass 2-heel 116.0 160 (mass) 2:20
3rd Pass Tardenm 1120.5 150 (mass) 21235

Density Taken Dey After 1

N
h\
.

o



Test location Station Truck lHo, AC-3

Date: 5/7/76 (Random) 15400 W,.B.L, - 3.0%
Density Time of Temp,
Lbs /Cu,Ft. Temggrature(oF) Readings

Hopper ' 275 (mass) 9145
250 (surf) , 9:45
lay Down Machine 270 (mass) | 9:47
| 230 (surf) 9:47
1st Pass BQWheel 230 (mass) 10:00
: 215 (surf) 10:00
2nd Pass 3-Wheel _ 200 (mass) 10:15
, 195 (surf) 10:15
3rd Pass Tandem 180 (mass) 10:35
160 (surf) 10:35

Test Location Station Truck No, AC-3

Date: 5/7/76 A 17+00 E,B,L, 400 3.0%
Hopper 255 (mass) 10:30
240 (surf) 10:30
lay Down Machine : 114.5 260 (mass) 10:31
- ' 210 (surf) 10331
1st Pass 3-Wheel 125,5 235 (mass) ' 10240
: 170 (surf)- ' 10240
2nd Pass 3-Wheel 130.5 220 (mass) 10:50
150 (surf) 10250
3rd Pess 2-Yheel : 121,5 205 (mass) 10:55
" 145 (surf) 10:55
4th Pass Tandem 132,0 195 (mass) 11:05

Density Lay ifter 133.0



+3

ot loe Lion sioAdon Pruel Lo, Reelimiie

Dates 5/7 /) it 28400 W .20, 407 1.6
Density Time of Temp.
Lbs/Cu,Ft. Temperature(°F) Readings
Hopper 200 1345
lay Down Mzchine 109.0 205 1:50
1st Pass 2-Wheel 1215 190 2:15
2nd Pass 2-Wheel 121.0 185 2135
© 3rd Pass Preumatic Rollcr 122,5 170 2155
4th Pass Ineumatic Rollcr 12245 150 3:00
Density Taken Day iAfter 125.5
Test Location Station Truck No,  Reclimite
Date: 5/7/76 #6 31400 W,B.L, 400 1.6%
Hopper 240 | 2125
lay Down bﬁchine 111.5 230 2:30
1st Pass 2-Wheel 122,5 200 ' 2:50
20d Pass 2-Wheel | 1240 180 - 3:10
3rd Pass Pneumatic Roller 125,0 . 165 3:20
4th Pass : 126.0 160 . 3:30
Density Taken Dsy After 126,0
Test Location Station Trueck No, Flux 0i1 1,.6%
Date: 5/7/75 #7 42400 W,.B,L, 4,00 (Overlay 4C-10)
Hoppper 200 3155 |
lay Down Machine 105,0 200 4:00
1st Fass Tandem 115.5 160 410
2nd Pass Tendem 119.0 150 | 42k
Srd Pasz Pnewnmatic Rollor 125.5 140 4:20
4th Pass Pnevmalic Foller 125.5 140 440
Density Taken MNext Duy 121.,0

on overlay



Test location

Date: 5/7/76 ' #8 53+00 W.B.L,
| Density
1bs /Cu, Ft
Hopper
Lay Down Mﬂchiné 108.5
1st Pass Tandem 122.5
2nd Pass Tandem 126.5
3rd Pass Pneumatic Roller 126.5
| Density Taken Day After 126.5

Test lLocation

Date: 5/8/76 (Random)
Hopper

lay Down Machine

1st Pass Tanaem

2nd Pass Tandem

3rd Pass Pneﬁmatic Roller

Date: 5/8/76 Test Location
#9

Hopper

Lay Down Machine

1st Pass Tandem

2nd Pass Tandem

3rd Pass Pneumatic Roller

Density Taken Day after
on Overlay

Station

Station
39+00 E,B,L,

Station
47‘.‘00 E.B.L.

103.5
116.0
121.C
121.,0

121.5

Truck VMo,
407

Flux 0il

2,0%

Temperature(°F)

s vt —

205
200
165
160

150

Truck No,

L06

. 235
230
210
195
150

Truck No,
400

200
200
185
165

140

Flux 011
2.,0%

Flux 0il
2,0%

Time of Temp,
Readinrs

5:10
5:12
5:35
,5:40
5:50

9:40

9:55
10:00

103156

10:20
10:22
10:30
10:35
11:00



] .o . o
S A St (40D 2B, 1,

Hopper

Iay Down Machine
1st Pass Tandem
2nd Pass Tandem

3rd Pass Pneumatie Roller

Truck 7406 AC=10

Time of Temp,

Trurer ture (°F) Readinfs
240 12:20
250 12:22
225 12:50
<20 12:52
210 1:00
Truck #406 AC-10

Date: 5/8/76 Sta, 47+00 ¥.B.L,

Hopper

lay Down Machine
Tst Pass Tandem
2nd Pass Tarnden

3rd Pass Prnievmatic Roller

Date: 5/8/76 Sta, 62400 %

Hopper
lay Down Machine

1et Pass Tandem

145

Time of Temp.

Temperature (OF) Readingcs
240 1:30
230 1:33
200 1:40
175 1:50
155 2:00
I.D.L., Truck #408 AC-10
Time of Temp.
Teaperature (°F) Rezdings
200 R:35
200 2336
185 2:46
180 2:51

2:56



‘Texas Nighway Department

5/8" ~ 3/8"
3/8" - {4
il - #10
+10

#10 - #40
it40 - #80
780 - £200
Pass 7200

Bitumen

Notes Thi:

2 3
- 4~
.0 U

rerorts,

sanmvic wag sceunrved from the

49
ot resuits are inciuded in the

orm 231
r an
GENERAL TEST REPORT
Laboratory No. Sampl‘«‘ 7!18 . (1Q'1i S ?ETLi‘QJ..@).‘ ......... Material H .M. 4. C
- / ateria £
Date Received............ Date Reported. 5 .—.‘.6'.—.7.0 ....... Seltisdels
Dist. or Res. Engr.. Go. Ge.Garcie ...,
© Address ...... c...iharr, Texas .o . L Salviged 4opb..Cavce. Projack.............
: 1 oy . . Job. No.
Sampler ........... 5%1 . E t. .Ql:l.e.l.-l‘n ..................... .. Control No Sect. No ob. Ne
Sampler’s Title .... P&, Teeh, I . ... . 1S 2go . e eieeeeanans Loce-274
Contractar ... Motheral Contr,, . Inc........ County A e
. Sta, 11400 South Lune e R PSS L
Sampled from ... o T TR Diecrint No. Rew N Daic Samuled
Producer .........cvniieivnereronnssaeentnansttaceaonaans Identification marks ........coiiiiiiiiriiiiiiiiiiiiiieinn
Quantity represented by sample.................. [P Specification Ttem No.. ... vuier e ervnrirenreneneneenenns
Has been used on. ... ... i iiiiiiiiiiiiiriinercnnns Material from property of............. S
Proposed for USe BS.....ouiiveininranennnvennenennennanns S.al‘:a'aged. Asph,. Conce. & 3. 06 . 4G=3............
DETERMINATIONS
Extraction Tests
Sieve Size Percent
2" -1 q/2n 0
1 1/2n - 7/8" 0
7/8" - 5/8" 0.5

3.7
15,2
20.6
40,0
R2.5

9.2
10,1
10.0

2.2

Y

b site «nd
asily plant



Diztrict No. 21
Project 1oo=274

DAILY LABORATCRY ACTIV1TY REPORT

County _Hidulgo

. Procducer

salvesed Asvh, Cone, Vrivement & 40.-

Date 5=5-176

nthe-nl Comty

gq dne

Material
COLD FEED BFLT SAMPLE ' EXTRECTION TEST
COMBINED AGGREGATE RESULTS
SIZE SIEVE ANALYSES (Min. 2/Day) (Min. 3/Day)
(% BY WT.) (¢ BY WT.)
1l 2 3 b S 1 2 * 3 b
Ret. 14® 0
13%.7/80 22.0 0 1.0
7/8%=5 /8" 6.5 3.0 0
5/8%w3,/80 , 7 0.0 YA
3/8"=k 20.7 N 2504 | 34e0
L1110 i5, 21,1 | 7648
Ret. 10 50/¢5 ?E.Z
10-L0 14,6 11.9 [22.0
1080 1.4 6.5 1045
F 80-20\1 0.4 6‘0 9.3
(PaSa 200 0,2 S.2 11,7
Asphalt - 6.9 8.3
Moisture 2.9 I 0.3 .28 |
TEMPERATURES (°F.) MOLDED SPECIMENS
EXTRACT.| MIX PLANT INSTR. SPEC . ACTUAL HVEEM
TIME SAMPLE |ON BELT | (2hr. Intervals) I.D. SP. GR. STABE.
(2hrs.) MIX ASPHALT AC-T 2,251
10:30 4 1 260° 2s0° | 250° AC-2 2.2L6
11200 2 2 240° z20°  |250° Au=3 | 2.229
MG, | z2.245
:r- ~a—
ADDITIVE 20-3 (2,57 825:2) AVG, S
REMAHK S iif cdricos Twollfol fron Ul sl B _
Ao L= 3 arie G J
AVG. )
ML ]
Hepnrt Moo 1

A3



lexas Hiy -way Department
Construction Form No. 404 Rev, (2)

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

County Hidaligo Highway loqp—;74 ’ Project Salvaped Asphe ma@@me COnc, froject,
Location of Plant g Mi, W, of Type of Plant_DTum=Cryer Contractor_i-otheral Contractor, lInc,
Date 5/5/76 Mission Specification item Type Plant Started__2:50_ A M. Plant Stoppe: 12:30  Fy,
Location | 1 Main Lane 3 Decel. Lane 5| Entr. Ramp 7]
No. 2 Fr. Rd. Lane 4 Accel. Lane 6 \ Exit Ramp 8
Combined Bin Analysis Extractions
Sleve Design
Size No. 1 2 3 4 5 6 7 8 1 2 3
2-11/2 0 0.
1%-7/8 22,0 0 1.0
1%" - %"
T - %" 8.5 3.0 0 ]
%% 16,7 10,0 6.4
|/2” - %"
W 20,7 234 | 14,0
Y"-10
4.10 15,5 27,1 16.{3
+ 10 83,4 59.5 | 38,2
10 - 40 14.6 11.9 | 22,0
40-80 14 6,5 | 10,5
80 - 200 0.4 6,0 9.3
Pass 200 0.2 9,2 [ 11,7
Asphalt - 6.9 843
Total 100,0 00.0 1100.0
Bin loca-| & 8 Mix Materials Used
Extr. _ 2on AL 2
Analy.| o | Time | tion | 303 Station Temp. °F. Specimen | lLab | 9% o=
No. No. (O] O No. Plant | Road Nos. Dens. | Stab. l:;phalt ' Aggresate
= ons
1 [10:30 11| 1] 3+00 | 260 [250 N ) (Tons)
— g r s - -
1 12 11:00 T[] 1]71+00 290 250 |AC-T,2,3 2,245 it
This Report 10,19 378,92
Total To Date 10,19 378,52
Percént Complete-Asphaltic Concrete Pavement
¥D-9[Sample #1 Percent Complete—This Type | 78,15 %
| Percent Complete—All Types ' %
Days Run
Rate of Application
Loca- | 3 & Width Ubaseq. v Ubaraq. vd Ubars
. [ i .bs/Sq. Yd. s/Sq. Yd. Lb . Yd.
tion 30° g Station to Station d g />4
No. | © |8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
1 1110400 N, L, 19488 N, L, 1 2430 244,432
1 11104008, L, |14+80 S5, L, 11 1809 144,79
Change ACG-3 Fyom 2,54 10 3,06 At Sth, 4412 9, L,
Weather_+2 701y Uloudy & Total Today
13 1d Previous Report
Min. Temp 70 °F. Total To Date
Max. Temp 80 of [Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks_ <9585 Tons & 2,5% AC=3 & 93,20 “tong & 2,0 a0-3
Moisture in Hix = 0.28% Cold Feed Belt Moisture = 4.9%
c
Type Date 5-5-76 Report No.
Inspector

AC-3



DAILY LABORATORY ACTIVITY REPORT

. District No. 21 _ County Hidslgo Date 5/7/76

———

Project __Loop-274 Producer rothersl Contr., inc,

Materiagl S=lvazed 4spsh, Cone, Pavement & al-3

GOLD FEED BELT SAMPLE EXTRACTION TEST
COMBINED AGGREGATE RESULTS
SIZE - SIEVE ANALYSES (Min. 2/Day) (Min. 3/Day)
(% BY WT.) (% BY WT.)
1 2 3 I 5 1 2 3 L
Ret. 13" 0
13#-7/8" | 7.4 3.4
7/8%=5/8% 5,5 1.8
| 5/8%=3/8" 11,7 5,1
3/8"L | z5.9 16,2
L1=10 25.5 17.1
Ret. 20 | 76,0 45.6
10-40 | 19.2 18,3
1,080 3.4 9.4
80-200 | 1.1 .2
Pass 200 | 0,3 10,2
Asphalt - 8,2
Moisture 1.5
TEMPERATURES (°F.) MOLDED SPECIMENS
EXTRACT.| MIX PLANT INSTR. SPEC. ACTUAL HVEEM
TIME SAMPLE | ON BELT | (2hr. Intervals) I.D. SP. GR. STAB.
9315 Al 1 (2hrs.) MIX ASPHALT AC—4, 2,252
270° 250° 250° 4G5 2,248
A( ¢ 2,221
AVG. | 2,244
ADDITIVE AC-3 (2,07 Added) AVG,
REMARKS  *D-9 Samnle sz
iVG S ]

Report No, 2

¥al
AC-3



Texas «iighway Departineni
Construction Form No. 404 Rev. (2)

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT-—ASPHALTIC CONCRETE PAVEMENT

County Hidalgo Highway lf)or—E'(L’* ProiectSé"j Yif"d A_-ep}i hd Goatrad Conc. Froject
Location of Plant_8 1il, 4. of Type of Plant STWI~Uryer Contractor_+:0theral Contr,, inc,
Date_5/7/76 Fission gpecification ltem = Type_ = _Plant started_ 2300 A M plant StoppedMM.
‘Location |1 Main Lane 3 Decel. Lane 5 Entr. Ramp 7
No. 2 Fr. Rd. Lane 4 Accel. Lane 6 ExitRamp____ _____|8
Combined Bin Analysis ‘ Extractions
Sieve Design
Size o. 1 2 3 4 5 6 7 8 1 2 3
2-1%
1%-7/8 m 3.4
1%" . 7/8" j ‘
" %" . 5.5 1.8 |
%" - %" 11,7 2.1
V2" - %"
%" -4 25,9 1842
14" -10 ]
4-10 25,5 177
+ 10 76,0 45,6
10-40 19,2 1843
40 -80 3,4 94
80 - 200 1.1 Ber
Pass 200 0e3 1043
Asphalt - E.2
Total 100,0 100,0
Bin |- Loca- | ¢ 8 Mix Materials Used
xtr. N w o AL
Analy.| o ! Time | tion | 36 3 Station Temp. °F. Specimen | Lab | 9% "L
No. No. |[Q| O No. Plant | Road Nos. Dens. | Stab. I(\1s_pha;t A%_gl;_rega)te
— — ons ons
9:151 1 1 p 265 |AC— 612,2
1 1 - 1 17400 R65 5 Ly5,0 12,244 Previous Report | 10,19 378,92
£ This Report 3.26 105.50
Total To Date 12.45 L8L.42
- Percent Complete-Asphaltic Concrete Pavement
‘D=9 Sampla #2 Percent Complete—This Type 100 %
Percent Complete—All Types | %
Days Run
Rate of Application
loca- | @ ¥ ) Inches inches Inches
tion o 0 Width Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
3°3 Station to Station —_— ,
No. |O (8 (Feet) | Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons
1 11 11714480 8, L, 24420 S, L, 11 1149 108,76
Weather__Dloudy & idi1d Total Today —
Previous Report
Min. Temp ,Z'O _°F. Total To Date
Max. Temp 87 . [Avg. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd, Lbs/Sq. Yd.
Remarks 20=3 = 5,050 : - , = '
Poisture in hix = 0,150 Cold Feed Bell Moisture = 7.8
. Type Date_ 2/7/76 Report No.__% __

Inspector

AC=7




DAILY LAZORATCGIY ACTIVITY LEPORT

. District No. <1 __ County _ Jil.iltc Nate 5/7/76

Project [ 0oo="7L Producer lotucral Contr., lnc.

Material - ivaged apsph, Cone, Lsovement & mediindte

COLD FEED BELT SAMPLE EXTRACTION TEST
COMBINED AGGREGATE RESULTS
SIZE SIEVE ANALYSES (Min. 2/Day) (Min. 3/Day)
' (% BY WT.) (% BY WT.)
1 2 3 L S 1 2 3 L
Ret. 13" 0 0 Lo,
13n-7/8m | 5.2 0 0
7/8n-5/84_ 6.5 0 | 26 B
5/8"=3/8" 12,5 .3 | 5.7
3/8rl | z5,0 22,0 |1&.0
4-10 2033 18,2 | 19,1
Ret. 10 | 7..6 L85 | £2.8
10-L0  |:..3 19,0 |20.3
1,080 2.5 9,7 7.6
80-200 0.7 7,0 8e3
Pass 200 | 0,2 8,7 7ol
Asphalt - 7.1 6.6
Moisture 0,23 0,<0
TEMPERATURES (°F.) MOLDED SPECIMENS
EXTRACT.| MIX PLANT INSTR. SPEC. ACTUAL HVEEM
TIME |SAMPLE |ON BELT | (2hr. Intervals) 1.D. SP. GR. STAB.
(2hrs.) MIX ASPHALT R~1 24263
1:20 PN 1 24,0° 280° 1240 R-2 2,263
1540 Ri | 2 | pag0 2500 | 124° R-3 2,262
aVG. |z 263
R-/, 2.226
R-5 2,226
R--6 2243
ADDITIVE _Reclimite (1,60 AJded) AVG. ]2,238
RFMARKS D-9 Sumvles Do, 3 & 4 .
- Lave. |

Feport No, 1

i AT e
stecluamite



Texas Highway Department
Construction Form No. 404 Rev, (2)

County Hid:Jpo

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMINT

Highway.

H

Location of Plant_& i e ¥, of

Loop-374

ProjectS"l-q’ v

wr, 1 PTESY)
OO A8, G

wel Conc, Proi.

Type of Plant

Date 5/ 7/ 76

Dryver-Drum

Mission gpecification Item__=

Type_—_ Plant Started_"_o:_oo__iM.

Contractor__i-0theral Contr., Inc,

>

nt Stopped _']_:/ﬁ(\___l_ M.

Pla
Location | 1|_____ Main Lane _34\ Decel. Lane_ |5 _EntnRamp_____ |7 .
No. 2|______Fr.Rd. Lane_ 4 |_____ Accel. Lane 6 ExitRamp_______| 8
Combined Bin Analysis Extractions
Sieve Design
Size  |No. 1 2 3 4 5 6 7 8 1 2 3
=T 0 0 )
1-5-7/8 5 3 0 o | ]
14" -%"
%" - %" 6.5, 0 2.6 ,
'%"‘3/8" 13.5 8-3 507
'/2" - %” _
%" -4 25,0 22,0 18.0
4" -10
4-10 273 ] T8.2 [ 19.1
+ 10 4.6 L85 49,8
10- 40 22,3 1 19,0 20.3
40 -80 2.5 9.7 7e6
80 - 200 0.4 7.0 843
Pass 200 0.2 &7 Tad
Asphalt - 7] 6.6
Total n0C,0 100,0 1100,0
Bin Loca- | & o Mix Materials Used
Extr. . 2»— 4 2o 1 £
Analy. |0 | Time | tion | 36 3 Station Temp. °F. | Specimen | Lab | % —Heclimite-
No. No. | Q| O No. Plant | Road Nos. Dens. | Stab. =ﬁ_ﬂhai)t= A%grega;te
—] ons ons
L 12:00 Previous Report
T 1120 1 | 1]1 [28+00 237 | 200 |R-1,2,2 |2.263 P __
- This Report 3.38 207,98
2 1340 1 111 | 314+00 215 | 240 |R=4,5,6 2,23
Total To Date
- - P lete-A Iti t P
® D-9 :Pﬂmpl - 43 ercent Complete-Asphaitic Concrete Pavement
%¥ D=9 Jammilke #4 Percent Complete—This Type | 100 o
Percent Complete—All Type:l %
Days Run
Rate of Application
loca- [ @ @ ) Inches Inches Inches
tion 2 e Width Lbs/Sq. Yd. — Lbs/Sq. Yd. Lbs/Sq. Yd.
35 Station to Station —
No. {© |8 (Feet) | Sq. Yds. L Tons Sq. Yds. J Tons Sq. Yds. Tons
1] 1]24+20 5, L.]22+00 S. L. | 11| 952  [76.82 |
1] 1[19+88 N, L,| 36420 N. L,| 11] 2239 124,54 \
Weather vlovay & wild Total Today
Previous Report
Min. Temp —"F. Total To Date
Max. Temp 87 .. [Ave. Rate To Date | Lbs/5q. Yd. Lbs/Sq. Yd. Lbs/5q. Yd.
Remarks_150ist, in ldx = 0,23 & Q.0 iesoecnively 3
Cold Feed Belt Moist. = 0.20:
Type_ Date 2/7/ 76 Report No.__L__

Inspector

Reclimite



o .
LABORATURY

ACTT

WY

Ve ol

REPORT

v e v N gt e G570
CDistricu Hoe . — RS P15 ¥ < S
X '4," v - T P TR - v
Projecy 2 0 Producer D700 mid Soriives 1c,
» B 1 S
Material a v g aoch, Gor R ER N R P

COLY FEED BELT b:I

COMB

W L,JL"' ACTION TEST

RuSULTS

S17E 'MM'ME¥{1_HM‘ S o T (Nin. 3/ibay)
L (g _iv;;@'r.) ) . ] ] (fBY Wr)
PR D T T T A I T
(Ret. M| g 6| m; 0 3 ]
130=7/8% | 44 ¢ 2 0 B 1.0 C |
7/8%-5/8% o 1 N o | 1.9
5/8r=3/8" 10 9 P N ~ L Ca= 8.5 o
/8=l e |oes | 9.6 192 | ] -
L-10 15,0 | nl,m 1, [y.4
Ret. 10 T A £G.,0
__}o-ho 11.0 205 | B 10,6 |19.5 .
L0-80 1.2 7 | a7 | e
80-200 | cu | 0.6 i e | sa |
Pass 200 | o, = 0.0 1 8.6 ¢ —
ﬂﬁgppé}t - ;: hﬁlh.g___" R “‘_‘u.? -2.9 B ]

A hmi N
l;‘ N

}{OLD S EU

SPEC. ACTUAL

HVEN |

I.D. SP. GR.

OTA .

l TEEEA TS (F)
EXTRACT.] MIX PLANT INSTR.
TIME SAMPLE | ON BELT | (Zhr. Intervals)
' 1 Tnrsa | s Taseaal
Bezh v | ] ot e L
‘ Lilh < me L D R N
T
. e

e N

Yy ' H \
ADDITIV, Ll I

e L)
REMARKS e

AVG.

e Sy

foo
(30

Seport
Fluv



€

Texas Highway Department

Construction Form No. 404 Rev. (2)

County }11(;111,{7‘;0

TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT—ASPHALTIC CONCRETE PAVEMENT

Location of Plant_ & 1. W. of

Highway I‘OOR‘B 74

Salvaged Asph.

Eontrel

Conc, -roj,

Type of Plant_Dryer-Drum

Praoject
Contractor

Liotheral Contr., Inc.

Date 5/ 7/ Mission gpecification item = Type__Plant Started_1 45 P M. Plant Stopped_ £330 Ty
Location | 1| Main Lane i) Decel. Lane _ _5*|_7 Entr. Ramp _|7 i
No. 2| Fr.Rd.lane_____|{4|_______Accel Lane |6l _ExitRamp_________|8
Combined Bin Analysis H Extractions
Sleve Design
Size No. 1 2 3 4 5 6 7 8 1 2 3
2-1% 0 0 0 0
15-7/8 15,8 2.0 1,6 o)
13/4" . 7/8"
"% 91 3.5 0 1.9
VB"'s/B" 18.9 1503 6'4 8.5
" " |
%' -4 28,3 | 28.3 196 | 19.2
4" - 10
4-10 15,0 26.7 19,1 1 19,4
+ 10 87.1 75.8 /4,6-5 ZifC/)OO
10 - 40 11,0 2045 9.6 | 1945
40 - 80 1.3 2.4 9,7 Eeb
80 - 200 0.4 0.8 Beb 843
Pass 200 0.2 0,5 8.8 7.8
Asphalt - - | 6,8 449
Total 100.0 70C.0 | 107,011C0,0
Bin Loca- | § 8 Mix Materials Used
Extr. . o p ™m 017
Analy.) no | Time | tion | 393 Station Temp. °F. Specimen | Lab | % rIuXoIT
No. No. | O] 8 No. Plant | Road Nos. Dens. | Stab. Aaphedt | Aggregate
—— (Tons) (Tons)
1 =320 ‘ Previous Report N
= — revious
1 [3:35] 1| 1] 1/42+00 | 207 200 |FO-1,2,3 |2.24¢ i
p) ASE This Report 6,58 261,01
2 445 1 1] 1) 53+00 220 |40 FO-A,S,é 2,248 Total To Date '
¥0-9|5 2oflels 5 Percent Complete-Asphaltic Concrete Pavement
d5p_0l Sandle | 56 Percent Complate—This Type [ 65.54 %
Percent Complete—All Types—| %
Days Run B
Rate of Application
Loca- | & % Width llfg:h/ess vd Inches Inches
. 2. w i s/Sq. Yd. Lbs/Sq. Yd. _Lbs/Sq. Yd.
tion 393 Station to Station | | — .- - — 9 o 9 .
No. O |8 (Feet) | Sq. Yds Tons Sq. Yds. Tons Sq. Yds. Tons
1 1171 | 3%20 .1, £5+30 NI,S, 11 171,49 267,59
Chiunp=d Flux 031 from 1,6 tol<,0k at dta, J5+12
Weather_Uloudy ¢ .ad Total Today
Previous Report
Min. Teinp - (;,._°F. Tctal To Date
Max. Temp o o, | Avi. Rate To Date Lbs/Sq. Yd. Lbs/Sq. Yd. Lbs/Sq. Yd.
Remarks pytbraction o ?i!,“.}'}vl ¢l = i 0 ndded Goad = 2 . Q”B_ added
bMojsture in mix = 0,6 & 0,3/ Regrectively Cold Fecd Belt Moisture = 3,3%
e — Type Date 5/7/76 Report No.__ :

Inspoctec

Flux 0il



- Dislrict No. _£1_ County

DALY LAROCATCRY ACTIVITY RIPORT

Date _ U= =706

Frojeci Producer _ .-0theral Contr., Inc.
Material Salvaged &sph, Conc, Paverent & Flux Oil
COLD FEED BELT SAMPLE EXTRACTION TEST
COMBINED AGGREGATE RESULTS
SIZE SIEVE ANALYSES (Min, 2/Day) (Min. 3/Day)
' (£ BY WT.) (% BY WT,)
3 5 1 2 3 L
Ret. 14" 0
13"-7/8w 1.4
7/8%-5/8 3.3
5/8u_3/8n 7 6 P
3/8n<l 16.5
4-10 15,9
Ret. 10 44,7
10-40 21,1
L4o-80 9.0
80-200 9.8
Pass 200 8.7
Asphalt 6.7
Moisture 0.30
TEMPERATURES (°F.) MOLDED SPECIMENS
EXTRACT.] MIX PLANT INSTR. SPEC . ACTUAL HVEEM
TIME ON BELT | (2hr. Intervals) I. D. SP. GR. | STAB.
(2hrs.) MIX ASPHALT FO-7 2,217
9:45 AK 270° 170° FO-& 2.219
F0-9 2,221 ]
ivle #7 AVG. 2Lz ]
ADDITIVE Flux 0il (2.0% Added) AVG.
REMARKS Flux 0i] mix ¢id not comozct under
roller and was over 10id with an 40-70 mix,
AVG,

Rerort lo, 2
Fiux 041



Yeo oo Hegbaeey Depect ont
Constivction Form l\o 404 Rev. (2)
TEXAS HIGHWAY DEPARTMENT
DAILY CONSTRUCTION REPORT~- ASPHALTIC CORCRETE PAVEISENT
County_ Vidnlgo. o Highway. . 1Qop=:7/ Projact_ il ptd Af . gemee_ w0TC. FTOJ.
Location of Plant. O i, o, of Type of Plant. i GI"‘—'I url Contractor. | -C bI2CT™ mul Cenur, s tnc, e T
Date 2 /5/76 _ 4185100 gpecification Item_____ = Type_*__Plant Startcd_v;@*i_M. Plant Stopped_‘_OJL;_ _ b
Location |1 | Mainlane . 3| ___ Decel Lane_vﬁﬁi_/5 e Entr.Ramp_______ |7 e
No. 2| ___._Fr.Rd.lane_____ |4! ___ Accel.lane____ ____|6|__ ___ExitRamp__._______|8
Combined Bin Analysis Extraclion;' T
Sieve Design -
Size No. 1 2 3 4 5 6 7 8 1 2 ] 3
2-1% 0
17-7/8 1.4
134[[ 'y ”
% - ] 3.3
%n . 3/8" — »?. 6
|/2" . 3/8"
%" -4 16,5 o
%" -10 _ I - N
_4-10 15.9
4 10 fidiol
1C - 40 1200 S P
40 80 - '_()__,_VO
8020 9,8
Fuss 200 La
Asphalt 6.7
Total 000 }
Bin e Lcca- 8._3 Mix Materials Used
Andly.| o | Time | tion | 395 Station Temp. °F. | Specimen | lab | 9% I —I‘lurﬁii"———_’“
No. No. | O] 8 No. Plant | Road Nos. Dens. | Stab. | Acgregate
N ERE 210 | 200(F0-7,8,0 [2.222 oy e
¢4y ' 4 + L il S8 W . A DI’CVIOUQ Report £ re S ~(7_.,,
e L) ~ e NS
[~ This Peport Sl TRE AR
i | Total To Date |1 14/ 549,43
5
T ¥il-G 3_117101@ 27 Percent Complete-Asphaltic Concrete Pavement
Percent Complete—Thls Type | 100 %
N Percent Complete-—-All Types T %
Days Run o L
Rate of Appllcatlon
loca- | @ & Width Lnl;:h/ess vd Inches . inches 7
. .o i — — Lbs/Sq. Yd. LbS/S Yd. _— — Lbs/Sq. Yd.
tion 3% 3 Station  to  Station - C — A et
No. Ol (Feet) | Sq. Yds. Tons Sq. Yds. 1ons Sq. Yds. Tons
1 101 122400 S,L, | 51+00 S.L, | i1 | 2322 193,45
Weather_01.0uIY Total Today o D e
Previous Report
Mir. Temp. 63 °F. Total To Date |1
Max. Temp 70 of. [Avg. Rale jo Date Lbs/Sq. Yd. Lhs/Sq. Yd. Lbs/8q. Yd
Remarks_ 2.0 Fluy 03] added ~
Moisture in mix = 0,306
£ ’ 2'
[ Type._.___ Date____ 2=5-76 - eveieiee ReportNo.__—___ __

litsnector

Fiox Qid

”,
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