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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 wi t h r ecycled materia ls is also in the experimental stage. Thi s 

report covers the testing and design methods as well as production, construe-

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 t o Market Road in the Lower 
Rio Grande Va l ley ar ea . Palm t r ees wer e planted to 
l i ne t hese r oads many year s 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 . Dis trict 21 experiment a l hot mixed asphalt overlay 
proj ec t on Old U.S. 83, west of Mission , Texas. The project 
utilized recycled asphalt pavement and base material which 
was removed f rom N. lOth St. in McAll en , Texas. 

Figure 3. Manuel Aguirre discusses a i r pollution with 
Tom Hanna, Di strict 21 Designing Engi neer , and G. G. Garcia, 
District Engineer for District 21 . 
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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. 
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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 
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Figure 8. Char l es Hughes, Tom Kennedy and Jon Epps 
observe the l ay down of t he recycled HMA. 

Figure 9. Douglas Bernard, Steve Beckett, Harry Goss, 
Sim Giles , Ar thur Hill, Chuck Looney, and M. Israel 
observe modi f ica t i on during the welding of a new opening 
for t he re t urn dust l i ne to the dryer drum. 
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Figur e 10. The Barber-Greene group from Aurora, Ill. 
(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 l arge plume that developed 
during the use of f lux oil in the recycling of the old 
pavement bef ore proper adj ustment was made . 
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Figure 12. Mr. Harry Goss of WEGO Corp. 
discusses modifications with Chuck Looney 
from the Boeing Co. 
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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 
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Date of 
Construction 

June, 1955 

September 
1959 

October 
1964 

Surface Type 

Two Course Surface 
Treatment 

1st Course 

2nd Course 

Hot Mix Asphaltic 
Concrete, Texas 
Type D @ 125 lbs/sq.yd. 
or about 1.2 inches 

One Course Surface 
Treatment 

TABLE I 
MATERIAL INFORMATION 

Materials 

Asphalt OA-135 - Humble Oil & Refining, Baytown, Texas 
@ 0.128 gallons per square yard 
Aggregate - Uvalde Rock Asphalt 

Precoat Grade 1 @ 1 cubic yard per 40 square yards 

Cutback Asphalt MC-1 - Humble Oil & Refining, Baytown, 
Texas, @ 0.154 gallons per square yard. 
Aggregate - Uvalde Rock Asphalt 

Precoat Grade 4 @ 1 cubic yard per 110 square yards 

Asphalt - OA-90, Southwestern Refinery, Corpus Christi 
Tack - RC-2, Southwestern Refinery, Corpus Christi 
% Asphalt = 6.0% 
Tack Coat = 0.031 gal/sq.yd. 
Aggregate - Caliche from Beck Pit 

Asphalt - AC-10 - Gulf States, Corpus Christi 
@ 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 0 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 lbs 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: % 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. 
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2. Blend additives and/or asphalt with crushed material at 
determined %. 

3. Mold Hveem Specimens (6) 
Test (3) for stability 

density 
Cohesiometer 

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

5. Resilient Hodulus - TTI & UT 
& Fatigue Tests 
& Split Tensile 
D-9 to furnish 3 Hveem specimens of each trial and sufficient 
loose mixture for molding fatigue specimens. 

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

Task D - Field 

1. Preconstruction - District 21 
a. Dynaflect 
b. Skid number of pavement to be recycled 
c. Visual pavement rating on section to be overlayed 

2. During Construction - D-9, TTI & District 21 
a. Extractions Stockpile samples 

Production samples 
b. Temperatures during mixing 

c. Hveem Specimens 

laydown 
compaction 

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 

Task E - Post Construction - District 21 

1. Skid values 

2. Dynaflect 

3. Pavement rating 
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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 

would 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 sections. 

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 
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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 

oil or 1% Reclamite. Similarly the mixtures with 1% Reclamite, 1% flux oil, 

and 2.5% AC-3 had essentially the same fatigue lives. Tensile strength of the 

AC-3 mixture was slightly higher than that of the 1% flux oil 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 oil 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. 0 At 1.6% by weight, the penetration was about 43 at 77 F, the due-

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 oil 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. 
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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 n~nufactured 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 materfal 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 dr um shows the 
cerami c grid thru the port holes. Fl exible 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 
f r ame will hold the ceramic grid when it is r eplaced 
prior to restarting operations . 

- 17 -



Figure 15. Ceramic grid glows red under proper operations. 
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Figure 16. The outer-pipe 
with set-screws allows the 
inner-pipe to be adjusted 
for the flow of asphalt 
(Flux Oil, 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. 

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

material. (See Figure 18.) 
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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. Fresh air flow through the drum and through the dust collection sys-

tern 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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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. 

6. 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 t he 7/8" 
screen which included some 2" ma terial 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 f or this proj ect , 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 1.6% 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 clogg~ng 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. 
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Figure 29. East end of dust collector. Excessive dust 
was col lected which was not returned to the dryer drum, 
resul t ing in a requir ed modification of plant. 

With the excessive smoke prob lem 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 2.5% 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% f ine. Duri ng the morning, Design No. 2 containing 

2.5% AC-3, 14% coarse, 18% intermedi ate and 68% fine aggregate was used to 

balance use of salvaged material. Still later the AC-3 was increased to 3.0%. 

During produc t ion with the AC-3 mixtures there were several problems in 

controlling the mi xture. Due to loss of t he 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 t emperature was taken 
of samples tha t came directly from the 
dryer drum end. 

Figure 31. The plant automat ed 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. In 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 dr um. 
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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 re t urn line for the 
fine part icles 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 !O:OOAM. 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 1.6% 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 cl ose to the s quare exhaus t l i ne 
that leads to t he stack. A blockage occurred a t this point 
in t he dryer drum leading to a rapi d increase i n temperature 
to over 2200°F. Automatic sensors wer e not in opera t i on at 
this time . At this hi gh temperature the stainless steel 
frame for the ceramic grids gave way all owing the grid to be 
bl own out. Maj or modifica t i on was necessar y . 
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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 cont rol rides on a guidewire bet­
ween two points which multiply down to eight sliding shoes. 
This smoothes out the r ough spot s 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 lbs 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 t aken 
of samples that came directly f r om the 
dryer drum end. 
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Figure 44. Flat wheel rollers were used first in the 
compaction of the hot mixed asphalt overlay. 

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

- 43 -



Figure 50. May 7, 1976. Lay down of HMA using flux 
oil (6:40p.m.). 

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

ITEM 1. Salvage Removal from SH 336 

Equipment Hrs. Cost/Hr. Costs 

Cat 30 $ 40 $ 1200 
Blade 15 30 450 
Loader 18 30 540 

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 

ITEM 3. Crushing Salvage & Haul to Hot Mix Plant 

Equipment Hrs. Cost/Hr. Total 

Crusher $ 1510.42 $ 
2 Loaders 11 $ 40 440 
4 Trucks 22 50 1100 
3 Scrapers 16.5 50 825 

$ 3875.42 $ 

Operator 
Labor Rate 

$ 6.24 
7.02 
6.24 
4.68 

or $1.51/ton 

Labor 

500 $ 120.12 
33 68.64 
88 102.96 
66 145.86 

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 $ 4228.88 $ 2125 $ 761.46 
Loader 23 $ 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 $ 660.66 

TOTAL - $ 2722.50 or $1.56/ton 

Item 7. Laying Recycled Salvage (Contractor-

Equipment Hrs. Cost/Hr. Total 

2 Stl.Whl. 
Rollers 29 $ 19.94 $ 578.26 

1 Pneu.Roller 29 9.96 288.84 
1 Paver 29 94.56 2742.24 
1 Distributor 29 13.34 386.86 
Equip.Truck 12 16.24 194.88 

$ 4191.08 

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 
Reclamite- $0.78/gal. 
Flux Oil - $0.26/gal. 

$ 1294.98 
1687.51 

789.38 

$ 

$ 

$ 3771.87 or $2.16/ton 
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Fuel Labor 

78.30 $ 271.44 
so. 75 124.41 
50.75 165.01 
95.70 271.44 
39.60 65.52 

315.10 $ 897.82 



ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SUMMARY OF COSTS 

COST/TON 

$ 1.16 
1.51 
2.00 
1.00 
5.00 
1.56 
3.10 
0.44 
2.16 

$ 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 6.0% 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 60% crushed gravel, 20% screenings 

and 15% 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 

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

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

Total for Asphalt = 4,417,900 Btu/t 

Crushed Gravel @ 40,000 Btu/t, 60% = 
Screenings @ 40,000 Btu/t, 20% = 
Sand @ 15,000 Btu/t, 15% 
Haul 7.5 Mi. X 2@ 4,270 Btu/tm,l.05= 

Total = 
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24,000 Btu/t 
8,000 Btu/t 
2,250 Btu/t 

67,252 Btu/t 

101,502 Btu/t 



Hix Composition 

Asphalt, 6%@ 4,417,900 Btu/t 
Aggregate, 94% @ 101,502 Btu/t 

Total for Hix 

Plant Operations 

Dry Aggregate, 3% @ 28,000 Btu/%, 0.9t = 
Heat 200°F @ 470 Btu/F/t, 0.9t 
Other plant operations 

Total Plant Operations 

Haul and Place 

Haul mix 7.5 mi. X 2@ 4,270 Btu/tm 
Spread and compact 

Total for Haul & Place 

Total for 1 ton asphalt concrete 
(Conventional Dryer-Drum Production) 

= 

= 

265,074 Btu 
95,411 Btu 

360,485 Btu 

75,600 Btu 
84,600 Btu 
16,550 Btu 

176,750 Btu 

64,050 Btu 
16,700 Btu 

80,750 Btu 

617,985 Btu 

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. In 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: 3· 5 X 6 400 BTU/t 
6.0 ' 

Total Energy Savings per Ton 
of Recycled Mixture 

158,360 
617,985 X 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 oil 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 to 19; those mixtures made with Reclamite base oil 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 oil 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 15.9% 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 MR values of about 

2.0 X 106 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 oil and Reclamite 

base oil 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 oil and flux oil 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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Vt 
.p.. . 

TABLE II 

SUMMARY OF TESTS* 
(See Appendix for All Data) 

EXTRACTED 
ASPHALT PROPERTIES HVEEM STABILITY 

PRECONSTRUCTION PEN DUCT %ASPHALT D-9 TTI 

Old pavement 9 - 7.2 80 70 

1.6% RBO** 43 141+ 8.0 46 -
1.6% FO*** 35 9 7.8 33 22 

2.5% AC-3 18 7.5 8.8 32 28 

POST CONSTRUCTION 
Cores(TTI) 

2.5% AC-3 19 12 7.3 40 

4:} 3.0% AC-3 24 19 8.2 24 23 

3.0% AC-3 20 10 7.8 61 

1.6% RBO** 37 141+ 6.9 72 58} 
17 

1.6% RBO** 49 141+ 6.0 58 44 

1.6% FO*** 50 28 6.8 62 50} 
2.0% FO*** 64 42 6.7 63 62 17 

2.0% FO*** 69 80 7.2 72 50 

*Numbers reported are averages of 3 or more tests. 
**RBO - Reclamite Base Oil 

***FO - Flux Oil 

RESILIENT MODULUS 
ESi X 106 

DIST.21 TTI UT 

- 2.0 0.838 

38 0.386 0.343 

- 0.537 0.286 

- 1.04 0.452 

Cores(TTI) 
36 

1.: } 0.4 
0.427 

27 0.481 

29 0.485 

53 1.01 } 0.371 
0.3 

62 0.850 0.381 

63 1.01 0.282 

60 1.10 0.25 0.281 

71 0.89 0.277 



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 TTl 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, Reclarnite base oil 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 thems~ves 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. 
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SMfPLING AND TESTING INSTRUCTIONS 

Pre-Construction 

1. Fill out "Dryer-Drum Plant Questionnaire", 

2. Check calibration of pl&ltl 

a. Scales. 
b. Aggregate flow. 
c. Asphalt pump. 

During Plant P.r~duction 

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 h0urs. 

11. All 0Z :he above must i:>e aone when the type of asphalt is changed. 

12. The above data is to be recorded on the "Daily Laboratory *-ctivity 
Reportn 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. 



3. Establish the rolling sequence and list the sequence. 

4. List the number of passes for each type of roller. 

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

6. Establish the location for cores to be taken at a later date. 

1. The above data is to be recorded on the "Field Data" form. 

8. Check the rolling efficiency with the Troxler nuclear moisture-density 
·gauge. 

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



DRYER-DRUM PLANT QUESTIONNAIRE 

Company Nrune: 

Owner: ~;othe!'~l Contractors, Inc. 
--4---~--------------------

Instructions: Fill in the blanks and put a "X" in the parenthesis (X) by each l-rord 
that applies. If iufc.nnation is not available, v;rite N/A. 

1. Plant Brand Name: Boe5ng Lcuipr::sr::-, Co. Model No 
"-------~---------

2. Dryer-Drum 
Method of Mixing: Shearer (Ji); HcConnaughay ( ) 

Other ( 

' 38' I Size: Diameter ·-~--_:_..:J__ft.; Length ·----------'ft. 

Rated Production Capacity • 400 tons per hour. 
----------------~~- . i 

j 

Location of the addition of asphalt to aggregate: 

Prior to mixing ( ); Spray bar within dryer drum ¢c); Both ( ) : 

If spray bar, is location of spray variable? Yes (K); No ( ).j);j/.,,tt'-l/H. Ji1v,.,. 1 2'.:::UJ/: 

3. Plant is equipped to supply the following to the dryer-drum: 

Asphalt (x); Additives (x); Wat.er ( ); Primer. ( ). 

4. Additives 
I 

Asphalt: AC-3, J.G-1 0 and AIJ-20 have 
' .. . ' 

L~t;q_l!.S 8(1 ·------

Where added? Tank ( ) ; Line to dryer-drum (x); Other ( ) • 

Remarks: -------- .. -~------------,--------~-------
Other a-:idftivPs: Type: ·-- c):i .. :;it.e and FJux Oil hB.ve been llsed, 

F.exz:::rlr:s: 

[ 



s. Scales' and Metering pevices: 

Metering Devices: 

Asphalt: Flowmeter ( ); gals. ('); lbs. ( ). 

Other: 

Water: Flowmeter ( ); gals. ( ); lbs. ( ). 

Other: 

' ' 
Primer: Flowmeter ( ) ; gals. ( ); lbs. ( ). 

Other: 

Do flowmeters have permanent provisions for checking the meter output? 

Are flowmcters located so tlwt the operator can see them readily? 

·-------~--··--------------------------~--

Do flowmeters hnve aect•rat.e accu;.uulative meters installed? 

----·--·-----------------------
Does tl1-e plant provide seales and container of such size that the asphaltic 

material m~y be weJehu~? --·- 'I ru.c;{ Sr-2] es OnlY 
--~~-----------------------------

Scales: 

Are belt scales us~d? Yes (J~; No ( ); Other 
------~--------------------------

Scale brand name 

Capacity = 600 T:)j1< /F:c. ________ ; Smallest division= 10 Tons/Hr. 

Are asphalt flowmeter readings and belt scale readings indicated on console 

in control room? Yes (x); No ( ); Other Belt Scale Only 
-------------~----------------------

6. Burr.er for Drycr-Druu 

Type of fuel used: 1J :' ':· .' 
·-·-----· .. ··---------------------------------

Type of burner cuntrol: Auton.atic {x): l'I.Clnual ( ) • 



7. 

8. 

! 
Ia the dryer-drum equipped with a dust collector? Yes (x); No (l), · 

If yes, are f~es ret~rned to dryer-drum? ~·• (x); No ,( ), ~o the Syste~, 
Is water used to help control dust? Not with,regula~ h~t mix rorterial. Water added 

during recyclin'g of salva£;~ asphalt. 
TheraDIIleters 1 _ 

Is there a dryer-drum mix temperature recording chart? 

Yes' (x); No ( ). If yes, give range: 
I 

0 ° 600 F.; Max. ---Min. 

Exit End Of Dru."!l Where is sensing element located? ---------------------------------------------
Is there a recording thermometer for the asphalt? Yes (x); No ( ). 

If yes, give range: Min. · 0 'oF.; Max. 

Where is the_ sensing element located?_ --~S~t~o~ra~g~e~·~T~a~nk~---------~---------------

Does each asphalt storage tank have its own temperature control? Yes (X); No ( ) • 

Indicate the range of each: 

Min. 0 °F. Max. 

Min. 0 °F. Max. 

Min. °F. Max. 
---- r 

500 °F. 25,000 Gal. Recording 

500 °F. 25,000 Gal. Record:i_ng 

Is the;e a recording thermometer on each tank? Yes {)0; No ( ). 
, ' ' I 

1 1 I. / Are all temperature inafc~ting devices located so that the operator can see 
them? Yes ( ) ; No (x). 

Remarks: !Jone arc visjble from the console tra.iJ.Er 

9. Asphalt 

Asphalt heater brand name: _____ s_e_l_l_e_,r_s ___________ ; 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 G::.l Sellers AC-10 

2. 25,000 Gal Sellers A~-10 



10. Culd Jtins 

Number of cold bins = /,_ 
~-------------~---- ----------------------------------

Approximate capacity of each "' ·15 TC'ns · 
----------~------------------------------------

How are cold bins filled? ?rc·Y.-t Lrd Locc(rT 

How is cold feed from each b:l"i1 controlled? Adjustable hopper gates ( ); . 

Variable speed belt feeders (:.-.); Other _____________ ___,--------

Are cold bins equipped with mol.st:ure sensing and indicating instru1nentation? 

·;Yes ( ); No (X). If yes, is indicator on control consolE:,? Yes ( ): No ( ). 

In what units does it read?' Percerit by weight (·); Other 

Do cold bins have depth of lil<ltcrial indicators? Yes ( ) ; No (:>:). 

'If yes, where is iudJeztor roado'ut located? 

11. What provisions are lllkide fo1. net;pUng the combined aggregates from tlie aggregate 

---------------···--------~------· 

12. \\That f'r~visJonC a:n~ li•<:.t!e l(l', Gt.l;lpling the mix prior to placement in the fmrgc/ 

storage M.n? ------------·-·-·------------------------------
--------------·-------------------- -------------- ---

--~------------· 

13. ¥that is the rated c&pncity of the surge/st.,rage bin? I)CJ To;os ----
··-·------ ·-·--·--·---------------

lfl. Does the SUi~ge/f:tol.Ht;n ~d.n (ir:lns) have indicators that indicate depth of mix. 

in the bin? Yes (:-,~); N:> ( ). 

If yes, where is indicator r~adcut located? 

15. Is the suree bin hea~ed? v.,r- (X) • 
J • • ...., .. , • ., N0 ( ) • 



16. Is the surge bin insulated? Yes 6d; No ( ) • 

17. Does plant have indicating device that shows production output at all times? 

Mixture T. P. H. Yes (x); No ( ); Agg. T. P. H. Yes (x); No ( ). 

' Asphalt gals/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? _A_u_t_o_rr'-~-t~~-c--------------------------------------

19. List pla.nt modifications since original. installation ----

2. Adds~ Vibrators to CoJd ~~~s {3 & fi~ 

5. Lower-ed the drum. 

·6. Changed from propane tcJ J.icsei fuel. 



·oj 

t •. ,n .. llf,_.h"n' \trll•rtm•nt 
..-.,, m :.:~~l 

i.>~hnrntory Nt> C/bJ/O~~b 

ilal•• Hf'cPivt•d 5-14-7u llato Ht•iu•rh•d 

lhst. tlr Hn1 . .i<:ngr. G. G. Garcia 
Addwss 

Sampler 

Sn mplr!r's Title 

Contractor 

Pharr 
S ._ M._ G.iles. 
Engr •. Tech ... V 

Sampl~>d from . _______ Transport 
(pit, quarry, car or etockplle) 

•'n)l1u· ·r Tesoro P13_t:~;:gle11ro Corp .. 
\,iu:.wft,y represented by sample 

Has been used on ________ ------· ·----

Proposed for use as .. 
Aggr_, Prgd:, ___ -:-___ $_<(l.Y.~..-A~ Pl.h C.Qn~.~~ ...... 

5-27-76 

INFORMATIONAL 
Control No. Sect. No. 

Hidalgo 
County Federal ProJect No. 

21 
District No. Req. No. 

lndentificatlon marks 

Specification Item No. 

Material from prop~rty of 

==============· -·--

DETERMINATIONS 

FLUX OIL 

Loop 374 
llwy. :<o. 

5-7-76 
Date Sampled 

Specific Gravity @ 60°F. --------- 0. 9291; @ 77°F. ------"------- 0. 9251 
Flash Point, C.O.C. --------------------------------------------- 445°F. 
Furol Viscosity@ 122°F. ---------------------------------------- 79 Sec. 
Loss on Evaporation 50 g., 5 hrs. @ 325°F ----------------------- 1.20% 
Water ----------------------------------------------------------- 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. 

( 
I 



1'r""' llltoliiWII7 lll'pai'CIDI'DC 
...... ., .• " ::u 

Laboratory No. _C763 70995 
Date Rocnlved 5- 14-76 Date Ht>portod 

Dit;t. or Hos. En~r. G. G. Garcia 
Address Pharr 
Sampler S. J1 •. Giles .. 
Sampler's Title .Engr • _'l:e.c:h •. Y . 
Contractor 

Sampled from ·--- .... Tr<!JJSP.Ot:"t 
(pit, quarry, car or 11tockplle) 

5-27-76 

No Charge 

I Mal!~rlal HEClAMITI•: 

.. INFORMATIONAL 
Control No. Sect. No. 

Hidalgo 
Cc.unty 

21 
Dletrlct No. 

Federal ProJect No. 

Req. No. 

ProducN ____ W_i.ts;_Q ___ Cbemic:;_a 1_ _C o.rp • _______ _ Indentlficatlon marks ___________ . __ 

Quantity represented by sample 

Has been used on ---------------- ___ _ 
Proposed tor use as _____ --------· 
A.ggJ::. P~_Qg_, __ -:_ S.c:l.!Y .# •.• A~ p_l:l ,_ C_QIJC !'- -

Specification Item No. _ ----------- __ --------­
Material from property of 

DETERMINATIONS 

RECLAMITE BASE OIL 

Viscosity (Furol)@ 122°, sees. --------------------- 100 

Loop 374 
ilwy. No. 

5-7-76 
Date Sampled 

Specific Gravity@ 60°F. ---------------------------- 0.9840 

Flash Point C.O.C. °F. ------------------------------ 405 



~.·:.::rLE 

Old Pavement, Crushed & Sized 
(Samples from SH 336) 
Station: 276+55 

Station: 338+00 

Station: 322+00 

Station: 308+00 

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

Trial Specimen remixed @ 285°F, molded 

Old Pavement - Combined as Graded 
Mixed @ 285°F, Molded 

Old 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. 

~~TERIALS & TESTS DIVISION - D-9 

EXTRACTED 
ASPHALT 
(% BY WT.) 

7.4 
7.3 
6.8 
6.8 
7.3 
7.4 
7.2 
7.2 

ASPHALT PROPERTIES 
VISC. 

@ 140°F PE~ DUCT. @ 
(STOKES) ~ 77°F 77°F (em) 

9 

9 

9 

9 

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

ADDITIVE 
TYPE % BY WT. 

Amer .Pet. 
AC-3 

Flux Oil 

Flux Oil 

Reclamite 
Base Oil 

1.5* 

2.0* 

1.6* 

1.6* 

HVEEM 
STABILITY 

AVG. 

81 

84 

19 

22 

COHES. 
VALLE 

AVG. 

990 



2 

~~TERIALS & TESTS DIVISION - D-9 

ASPHALT PROPERTIES 
EXTRACTED VISC. HVEEM COHES. 
ASPHALT @ 140°F PEN DUCT. @ ADDITIVE STABILITY VALt.:E 
(~~ BY '\T.) (STOKES) @ 77°F 77°F (em) TYPE % BY WT. AVG. AVG. 

Mixed @ 285°F, Cured 1 hour 
@ 250°F, Molded Flux Oil 1.6* 19 

Mixed @ 285°F, Cured 1 hour 
@ 250°F, Molded Flux Oil 1.0* 35 

Old Pavement - Combined as Graded. 7.5 20 6 Flux Oil 1.0 58 613 
Extraction Sample = the 3 Hveem 
specimens tested in Bituminous 
Section. Mixed @ 285°F, Molded. 

Old Pavement - Combined as Graded. 7.2 25 24 Reclamite 1.0 60 532 
Extraction Sample = the 3 Hveem Base Oil 
specimens tested in Bituminous 
Section. Mixed @ 285°F, Molded. 

Old Pavement - Combined as Graded. 
Mixed @ 285°F, Molded. Flux Oil 2.0 29 455 

Old Pavement - Combined as Graded. 
Mixed @ 285°F, Molded. Reclamite 2.0 27 352 

Base Oil 
Old Pavement - Combined as Graded. 7.8 29,937 35 9 Flux Oil 1.6 33 497 
Extraction Sample = the 3 Hveem 
specimens tested in Bituminous 
Section. Mixed @ 285°F, Molded 

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



3 

~-~\T:=E\I.\T S ~ 1ESTS I\ IS IL':\ - D-9 

EXTRACTED HVEEM COHES. 
;, S Pl-LJ\L T . .._. ~' DL~CT. @ ADDITIVE STABILITY VALL'E 

:).\~:.PLE 
-0 ., 17°F (em) TYPE % BY WT. AVG. AVG. t 

Old Pavement - Combined as Graded. 8.0 7,732 43 141+ Reclamite 1.6 46 416 
Extraction sample = the 3 Hveem Base Oil 
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 

Old 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.=0.3% 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. ll+OOSML 
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.=0.2% by wt. 
Heated just enough to break up. 
Then molded. 



'~TERIALS & TESTS DIVISION - D-9 

ASPHALT PROPERTIES 
EXTRACTED VISC. HVEEM COHES. 
ASPHALT @ 140°F PEN DUCT. @ ADDITIVE STABILITY VALIJE 

(STOKES) @ 77°F TYPE % BY WT. AVG. AVG. 

F76510077, Sample No.3- Plant 6.1 7,571 37 141+ Reclamite 1.6 72 648 
Loop 374, Station No. 28+00NML Base Oil 
Bucket Sample, Noist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510078, Sample No. 4-Plant 6.0 4,760 49 141+ Reclamite 1.6 58 750 
Loop 374, Station No. 3l+OONML Base Oil 
Bucket Sample, Moist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510079, Sample No.S-Plant 6.8 6,123 50 28 Flux Oil 1.6 62 560 
Loop 374, Station No. 42+00NML 

0 Truck Temp = 207 F 
Bucket Sample, Moist.Cont.=0.4% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 

F76510080, Sample No.6-Plant 6.7 4,069 64 42 Flux Oil 2.0 63 571 
Loop 374, Station No. 53+00NML 
Truck Temp = 220°F 
Bucket Sample, Moist.Cont.=l.4% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 

F76510081, Sample No.7-Plant 7.2 3,092 69 80 Flux Oil 2.0 72 781 
Loop 374, Station No. 47+00SML 
fruck Temp = 210°F 
Bucket Sample, Moist.Cont.-0.3% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 



Old Pavement- Combined as Graded. 
Extraction sample = the 3 Hveern 
specimens tested in Bituminous 
Section. Mixed @ 285°F, Molded. 

Recycled Pavement Hixture from 
District 21. Produced in Motheral 
Dryer/Drum Plant @ 260°F. 
Mixture heated to 250°F, Molded. 

Mixture Headed to 250°F, Molded. 

MixturedHeaded to 250°F, Molded. 

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

F76510074 Sample No. 1 - Plant 
Loop 374, Station No. 11+00 NML 
Bucket Sample, Moist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510075 Sample No.8 - Roadway 
Loop 374, Station No. ll+OOSML 
Bucket Sample, Moist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510076 Sample No.2- Plant 
Loop 374, Station No. 17+00SML 
Bucket Sample, Moist.Cont.=0.2% by wt. 
Heated just enough to break up. 
Then molded. 

;-~~.TE::\.IM\! S ~. 1 STS ~-:I\._lSilj:\ - D-9 

EXTRACTED 
ASPlLtU.T 

8.0 

8.8 

7.3 

8.2 

7.8 

VISC. 
·~ 140°F 
(STOKES) 

7,732 

32,469 

23,178 

53,850 

-0--,. ; !" 

43 

18 

19 

24 

20 

DL.CT. @ 

77°F 
.::..-..l..C:-..."-

141+ 

7.5 

12 

19 

10 

ADDITIVE 
TYPE % BY WT. 

Reclamite 
Base Oil 

AC-10 

AC-10 

Exxon AC-3 

Exxon AC-3 

Exxon AC-3 

Exxon AC-3 

1.6 

2.0 

3.0 

2.5 

2.5 

3.0 

3.0 

HVEEM 
STABILITY 

AVG. 

46 

85 

89 

27 

32 

40 

24 

61 

3 

COHES. 
VALCE 

AVG. 

416 

876 

849 

484 

480 

756 

635 

784 



<+ 

~~TERIALS & TESTS DIVISION - D-9 

ASPHALT PROPERTIES 
EXTRACTED VISC. HVEEM COHES. 
ASPHALT @ 140°F PEN DUCT. @ ADDITIVE STABILITY VALUE 

SA:·:PLE (STOKES) @ 77°F 77°F (em) TYPE % BY WT. AVG. 

F76510077, Sample No.3- Plant 6.1 7,571 37 141+ Reclamite 1.6 72 648 
Loop 374, Station No. 28+00NML Base Oil 
Bucket Sample, Noist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510078, Sample No. 4-Plant 6.0 4,760 49 141+ Reclamite 1.6 58 750 
Loop 374, Station No. 3l+OONML Base Oil 
Bucket Sample, Moist.Cont.=0.3% by wt. 
Heated just enough to break up. 
Then molded. 

F76510079, Sample No.S-Plant 6.8 6,123 so 28 Flux Oil 1.6 62 560 
Loop 374, Station No. 42+00NML 

0 Truck Temp = 207 F 
Bucket Sample, Moist.Cont.=0.4% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 

F76510080, Sample No.6-Plant 6.7 4,069 64 42 Flux Oil 2.0 63 571 
Loop 374, Station No. 53+00NML 
Truck Temp = 220°F 
Bucket Sample, Moist.Cont.=l.4% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 

F76510081, Sample No.7-Plant 7.2 3,092 69 80 Flux Oil 2.0 72 781 
Loop 374, Station No. 47+00SML 
rruck Temp = 210°F 
Bucket Sample, Moist.Cont.-0.3% by wt. 
Hydro.Vol.Cont. = 0.1% by wt. 
Heated just enough to break up. 
Then molded. 



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% by Wt. 3.0% 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 Oil Flux Oil Flux Oil 
(% by Wt.) (% by Wt .) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) (% by Wt.) 

I 
Ret. 1~" 
1~11 

- 1~" 
1~" - 1" 0 0 
1" - 7/8" 1.2 0 1.1 0 0 
7/811 

- 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/S" 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 
I 

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 (em.) 12 19 10 141+ 141+ 28 42 80 



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

LAB NO. SAMPLE HVEEM STAB.(%) COHES.VALUE 

F76510096 2.5% by wt. Exxon AC-3 36 852 
Truck @ plant - Sample 111 

F76510097 3.0% by wt. Exxon AC-3 27 592 
Roadway - Sta.No. 11+{)0 S.L. -
Road Sample /!8 

F76510098 3.0% by wt. Exxon AC-3 29 637 
Truck @ plant - Sample 112 

F76510099 1.6% by wt. Reclamite 53 623 
(Witco Chemical Corp.) 
Truck @ plant - Sample /13 

F76510100 1.6% by wt. Reclamite 62 564 
(Witco Chemical Corp.) 
Truck @ plant - Sample {f4 

F76510101 1.6% by wt. Flux Oil 63 569 
(Tesoro Petroleum Corp.) 
Truck @ plant - Sample /15 

F76510102 2.0% by wt. Flux Oil 60 577 
(Tesoro Petroleum Corp.) 
Truck @ plant - Sample /16 

F76510103 2.0% by wt. Flux Oil 71 694 
(Tesoro Petroleum Corp.) 
Truck @ plant - Sample 117 



DATA OBTAINED BY 

UNIVERSITY OF TEXAS 

CENTER FOR HIGHWAY RESEARCH 



Treatment 

No Additive 

2.5% AC-3 

1.0% RBO 

1.6% RBO 

1.0% FO 

1.6% FO 

Treatment 

2.5% AC-3 

3.0% AC-3 

3.0% AC-3 

1. 6% RBO 

1. 6% RBO 

1. 6% FO 

2.0% FO 

2.0% FO 

STATIC TEST RESULTS FOR LAB MIXED - LAB COMPACTED 

Modulus 
Tensile of 

Strength, Elasticity Poisson's 
Location psi x 106 psi Ratio 

Jl5.4 0.3920 -0.04 

181.6 0.2456 0.37 

146.4 0.2222 0.30 

97.5 0.1466 0.27 

139.8 0.1380 0.23 

96.1 0.1207 0.26 

STATIC TEST RESULTS FOR PLANT MIXED LAB COMPACTED 

Modulus 
Tensile of 

Strength, Elasticity Poisson's 
Loc:-tt Lon psi x 106 psi Ratio 

235.0 0.1793 0.28 

216.4 0.1719 0.31 

Sta. 17 274.0 0. 2132 0.23 

Sta. 28 183.4 0.1401 0.33 

Sta. :n 93.7 0.0645 0.33 

Sta. 42 122.9 0.1115 0.36 

sr-' ._cl• 47 147.4 0.1308 0.33 

Sta. 53 123.3 0.1001 0.28 



FATIGUE ~~D 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 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 

2.5% AC-3 30.3 55.1 3,147 450,260 452,217 0.34 0.36 -
20.7 37.7 21,065 454,173 0.38 

1. 0% RBO 39.6 58.0 1,624 489.211 465,652 0.41 0.37 - 19.8 29.0 52,945 442,093 0.32 

1. 6% RBO 29.7 29.0 2,578 357,356 343,854 0.69 0.61 - 17.8 17.4 18,765 330,352 0.53 

1. 0% FO 39.4 55.1 1,651 402,750 378,852 0.42 0.39 - 26.9 37.7 17,473 354,954 0.35 

1. 6% FO 30.1 29.0 6,703 305,986 286,152 0.52 0.44 - 21.1 20.3 21,780 266,317 0. 36 



FATIGUE A.J."!D REPEATED-LOAD TEST RESLLTS FOR PLAi'\lT 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 

2.5:'< AC-3 30.8 72.5 1,383 442,306 427,869 0.30 0.24 -
18.5 43.5 25,565 413,431 0.17 

3. O'; .:\C- 3 26.8 58.0 4,459 518,757 481,938 0.35 0.33 -
16.7 36.2 44,680 445,118 0.30 

3.0~; AC-3 Sta. 17 26.4 72.5 2,308 478,623 485,284 0.20 0.18 
14.8 40.6 102,144 491,945 0.15 

1.6~; RBO Sta. 28 40.3 74.0 308 398,346 371,143 0.37 0.34 
15.8 29.0 19,809 343,940 0.30 

1. 6% RBO Sta. 31 40.2 37.7 12,150 384,720 381,399 
0.32 0.34 

30.9 29.0 50,140 378,077 0.35 

1. 6% FO Sta. 42 33.0 40.6 1,052 249,235 282,284 0.39 0.41 
15.3 18.9 84,651 315,333 0.43 

2.0% FO Sta. 47 39.3 58.0 452 291,365 281,124 0.33 0.28 
15.7 23.2 40,005 270,882 0.22 

2.0% FO Sta. 53 
35.2 43.5 769 252,788 

277,192 
0.33 0.30 

15.2 18.9 72,432 301,595 0.26 
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J:HA GdTi\INED BY TT I 

}:I\ >:R H\'EEM MARSHALL INDIRECT ASPHALT EXTRACTION 
SPEC. :;,1.\&ri~G SATCRAIED Ar-1£R CORRECTED CORR. TENSION % ASPH. PE~E. VISCOS. % AIR 

YIX DESIGN NO. YR @ 68°psi AT 68°F DRYI:JG LOAD FLOW HODULUS BY WT. 77°F 140°F VOIDS --- -----

Field 
322+00 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. 9.27Xl05 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. 9.19Xl05 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. 9.09Xl05 9.26 

308+00 1 0.924 0.601 0.515 11.47 
2 0.842 36.5 4142 19 10.04 
3 o. 730 61524 7. 71 14 35880 10.26 

Avg. 8.32Xl05 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 o. 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 TTl 

HR t-1R HVEEM HARSHALL It\DIRECT ASPHALT EXTRACTION 
SPEC. STARTING SATURATED AFTER CORRECTED CORR. TENSION % ASPH. PENE. vrscos. ~~ AIR 

!<IX DESIGN NO. ~!R @ 68°psi AT 68°F DRYING STAB. LOA.D FLOW HODULUS 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. 1.974Xl06 1.023Xl06 1.037Xl06 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 o. 716 0.639 
20 0.478 30.5 2264 24 
Avg. 5.37X105 7.46X105 6.65X105 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. 8.39Xl05 1.200Xl06 9.90Xl05 47.9 3582 16 96772 



DATA OBTAINED BY TTI 

HR NR HVEEM MARSHALL INDIRECT ASPHALT EXTRACTION 
SPEC. STARII~;G SATCRATED AFTER CORRECTED CORR. TENSION % ASPH. PENE. VISCOS. % AIR 

?:IX DESiq_fi NO. HR @ 68°Esi AT 68°F DRYING STAB. LOAD FLOW MODULUS BY WT. 77°F 140°F VOiDS 

Third Group 5 1.056 103990 
35-1% 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. 77X105 6.84X105 45 3602 16.7 91714 

Fourth Group 
2.5% 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 9.38X105 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. 3.86X105 4.02Xl05 4.58X105 37.42 2675 15.3 40857 



DATA OBTAINED BY TTl 

~::R HR HVEH1 ~~RSHALL IXDIRECT ASPHALT EXTRACTIOK 
:::>PEC. S::-ARTIXG SATLKATED AFTER CORRECTED CORR. TE:XSION % ASPH. PE:XE. VISCOS. % AIR 

~T·: DESIGN !\0. t-!R @ 68°psi AT 68°F STAB. LOAD FLO\\ }!ODVLVS BY WT. 77°F 140°F VOIDS - ---

Group Five 17 0.936 128835 
51-75 6 1.290 1.033 0.970 
AC-3 - 3% 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 

Group Five 9 1.246 152835 
51-74 12 0.932 1.136 1.427 
AC-3 - 2.5% 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 10 6 % AID VOIDS 

Rec1amite 112 57 5434 12 1.132 
51-77, 1.6% 3 58 5733 14 1.011 7.83 
1!3 4 60 5577 13 1.056 

Flux Oil 2 53 4228 15 0.940 
51-79, 1.6% 16 51 4530 12 1.012 5.13 
115 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 
/14 20 42 4350 14 1.233 

Flux Oil 4 62 5112 13 1.040 
51-81, 2% 13 65 4640 12 1.165 7.58 
117 20 62 5434 12 1.071 

Flux Oil 1 51 3650 11 0.875 
51-80, 2% 16 50 3969 19 0.844 5.88 
116 18 48 4321 13 o. 719 

AC-3 4 44 5075 13 1.930 
51-76t 3% 15 48 5538 15 1.627 7.00 
1!2 21 55 5840 14 1.940 

FIELD lB 23 1470 17 0.388 
CORES 2B 10 2500 19 0.459 

3B 23 1362 23 0.287 
4B 18 2497 16 0.394 
5B 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 



SATURATION TEST 

PROJECT _______ ~DATE 7/1/76 OPERATOR KW 
~~------

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

WEIGHTS 
SAMPLE I.D. START 7 DAY SSD DRY START 7 DAY SSD DRY 

8A 684.2 757.8 Broken 0.133 0.014 Broken 

9A 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% 

...-l 
12 909.5 941.0 915.7 1.020 0.136 0.162 

•r-i 
0 

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% 

('lj 
3 913.0 936.0 915.1 1.621 0.935 0.919 

I 
{.) 

< 9 912.7 935.7 915.2 1.894 0.766 0.870 

12 913.1 936.1 914.8 1. 773 1.008 1.016 

T1A 
1035.2 1097.6 1047.6 0.422 0.233 0.171 

619.2 671.2 619.0 0.541 0.248 0.377 00 2A 
Qi 

...-l 
ji 3A 598.8 654.5 598.1 0.344 0.143 0.244 
\"II 

(f.l 

., 4A 623.8 674.5 625.2 0.407 0.154 0.223 

...-l 
Qi 

~SA 683.1 753.0 681.2 0.168 0.035 0.068 

16A 856.7 919.9 856.9 0.322 0.089 0.003 

7A 780.6 844.2 775.9 o. 315 0.079 0.191 



SATURATION TEST 

PROJECT DATE 8/76 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 

(!) 
.u 

908.2 950.4 913.0 0.957 0.416 0.321 •.-4 s 
!.1l 

...-l 
908.6 949.1 u 

(!) 
913.5 1.615 0.409 0.382 

r:r< 

909.8 948.6 913.8 1.240 0.458 0.382 

51-79 
1.6% 

...-l 
Ill 898.2 936.0 904.0 0.925 0.069 ·.-4 0.137 

0 

>: 
1117 897.1 929.8 902.7 1.038 0.189 0.116 ::::1 

...-l 
~ 

1120 896.8 929.3 903.4 1.069 0.210 0.118 

51-78 
(!) 1.6% .u 

•.-4 114 910.2 941.7 915.3 1.079 0.540 0.451 a 
!.1l 

...-l 
u 1115 910.7 939.2 914.4 1.301 0.860 0.658 (!) 

r:r< 

f!l9 912.0 940.8 916.3 1.115 o. 714 0.594 

...-l 
•.-4 910.2 954.5 915.0 1. 379 0.146 0.123 0 

X 
::::1 911.3 953.8 916.8 0.968 0.137 0.123 ...-l 
~ 

911.6 959.0 916.0 1.164 0.130 0.132 



TEXAS DEPARTMENT OF HIGHWAYS & PUBLIC TRANSPORTATION 

RECYCLE ASPHALT TESTS 
LaJOYA - 5/5/76 

Aggregate: 10% heavy, 26% medium, 64% light 
Additives: Reclamite, Flux Oil, AC-3 Asphaltic Oil 

AGGREGATE 
TIME % OPACITY TEMP. °F COMMENTS 

8:30 4 Reclamite 
31 100 " 
32 100 II 

33 100 II 

34 100 II 

SHUT DOWN 

9:10 100 Reclamite 
11 100 II 

12 100 II 

9:13 SHUT DOWN 

9:16 90 Reclamite 
17 50 200 " 
18 30 " 
20 80 II 

22 100 II 

24 100 " 
26 100 275 It 

28 100 II 

30 100 II 

32 100 II 

9:44 50 AC-3 
45 40 224 II 

46 40 240 It 

48 90 II 

50 60 II 

52 60 It 

54 70 " 
56 40 II 

58 30 II 

10:00 20 II 

10:02 10 220 Fire Died 



AGGREGATE 
TIME % OPACITY TENP. °F COMMENTS 

10:04 0 AC-3 
06 25 270 II 

08 35 II 

10 40 II 

12 40 274 II 

14 50 II 

16 50 280 II 

18 60 II 

20 80 " 
22 100 280 II 

24 100 310 II 

26 100 350 II 

28 100 320 II 

30 90 300 It 

32 60 220 It 

34 60 II 

36 50 It 

38 50 290 " 
40 50 II 

42 50 II 

44 60 300 II 

46 60 310 II 

48 60 II 

50 60 II 

52 70 " 
54 60 300 II 

56 20 II 

58 10 II 

59 0 285 Flame out on fuel 

11:05 25 AC-3 
06 0 " 
08 0 II 

10 0 230 II 

12 10 II 

14 15 250 II 

16 20 260 II 

18 10 II 

20 5 II 

22 25 250 II 

24 5 250 II 

26 5 II 

28 0 II 

30 10 230 II 

32 10 240 II 

SHUT DOWN 



3 

AGGREGATE 
TIME % OPACITY TEMP. °F COMMENTS 

11:36 100 AC-3 
38 100 " 
40 60 " 
42 15 II 

44 15 250 II 

46 20 260 " 
48 15 265 " 
50 15 270 " 
52 20 " 
54 20 " 
56 15 270 II 

58 II 

12:00 " 
02 II 

04 " 
06 20 180 Tons/hr. II 

08 25 " .. 
10 25 II 

12 20 275 " 
12:45 280 SHUT DOWN II 



TEXAS DEPARTMENT OF HIGHWAYS & PUBLIC TRANSPORTATION 

RECYCLE ASPHALT TESTS 
LaJOYA - 5/7/76 

Aggregate: 10% heavy, 26% medium, 64% light 
Additives: Reclamite, Flux Oil, AC-3 Asphaltic Oil 

AGGREGATE 
TIME % OPACITY TEMP. °F COMMENTS 

9:00 50 AC-3 3% 
02 40 II 

04 100 170 II 

06 100 II 

08 50 275 II 

10 90 " 
12 80 240 " 
14 80 II 

16 60 280 !I 

18 50 !I 

20 •· 40 II 

22 30 11 

24 25 280 I! 

26 25 II 

28 20 II 

30 25 275 " 
32 20 II 

34 ')~ II _:) 

36 20 II 

38 20 270 II 

40 15 100 T/hr. II 

42 15 270 I! 

44 20 11 

46 25 I! 

48 35 " 
50 50 II 

52 40 II 

54 35 290 11 

56 20 293 " 
58 10 280 II 

10:00 5 255 II 

02 0 II 

04 5 270 II 

06 10 II 

08 5 II 

10 10 II 

12 10 II 

10:14 30 Reclamite 
16 50 II 

18 90 240 " 
20 90 290 Feed at Upper End " 
22 90 of Drum II 

24 80 290 II 



2 

AGGREGATE 
TIME % OPACITY Op COMMENTS 

10:26 90 280 SHUT DOWN 
Cyclone partially 
block & inoperative 

10:32 Start up with Reclamite 
34 40 Reclamite injected II 

36 35 at lower end ll 

38 80 255 II 

40 75 II 

42 so 257 II 

44 45 260 II 

46 40 II 

48 20 240 1.6% with some varia- II 

so 15 tion II 

52 10 210 II 

54 80 250 II 

56 100 II 

58 100 11 

11:00 100 250 II 

11:02 90 II 

SHUT DOWN to alter 
feed jet for Reclamite 

12:10 4 ft.extension welded Reclamite 
22 40 on to Reclamite feed II 

24 5 205 injector II 

26 20 220 It 

28 25 II 

30 25 !I 

32 30 II 

34 40 " 
36 100 II 

38 100 " 
40 100 II 

42 30 II 

44 100 260 II 

46 40 II 

48 60 220 II 

so so II 

52 40 II 

54 60 230 " 
56 50 240 II 

58 80 " 
13:00 100 240 II 

02 100 II 

04 100 250 " 
06 100 II 

08 100 250 " 
10 100 II 

12 100 300 " 
14 80 II 



AGCREGATE 
TIME ~~ OPACITY TEMP °F COMMENTS 

13:16 so 210 Reclamite 
18 60 II 

20 60 II 

22 60 240 II 

24 55 II 

25 II 

SHUT DOWN 

13:27 Reclamite 
28 65 II 

30 60 II 

32 65 I! 

34 70 II 

36 60 I! 

38 65 260 I! 

40 80 I! 

42 100 AC-10 Flux Oil 
43 100 II 

44 100 II 

46 100 " 
48 100 285 " 
50 20 275 II 

52 10 " 
54 30 225 II 

56 35 250 II 

58 60 II 

14:00 80 245 2 minute shut down II 

02 80 at 13:42 II 

04 40 II 

06 50 II 

08 40 II 

10 30 II 

12 35 II 

14 20 220 II 

16 80 225 II 

18 75 230 II 

SHUT DOWN due to lack 
of trucks 

15:14 20 Start Up AC-10 Flux Oil 
16 20 180 " 
18 30 II 

20 40 200 " 
22 30 II 

24 30 " 
26 20 " 
28 10 230 II 



4 

AGGREGATE 
TIME % OPACITY TEMP. °F COMMENTS 

15:30 5 AC-10 Flux Oil 
32 20 225 " 
34 50 200 150 T/hr. II 

36 100 II 

38 100 240 II 

40 80 II 

42 85 250 II 

44 60 II 

46 30 275 2% Flux Oil 
48 20 " 
50 30 II 

52 35 100 T/hr. II 

54 25 II 

56 20 II 

SHUT DOWN 

15:58 40 Start Up 
16:00 55 SHUT DOWN 



Conso1P Te:n;gcrature Readinrs 

Tj :nr; Temp. (°F) Time Tem_p. (~) Ti!lle 1',, ... (0'~<') 
~· ... 

8:30 70 10:10 200 11 :38 180 

8:40 285 10:15 210 11:40 210 

8:45 95 . 10:18 210 11:45 200 

9:00 80 10:20 200 11 :55 200 

9:05 90 10:25 200 12:00 205 

9:10 90. 10:30 250 12:05 205 

9:15 235 10:32 280 12:10 210 

9:18 175 10:.35 280 12:15 210 

9:20 270 10:40 255 12:30 210 

9:25 215 10:45 245 12:45 210 

9:28 275 10:50 250 1 :10 205 

9:30 260 10:55 250 1:30 165 

9:37 210 10:58 250 2:00 145 

9:38 190 11 :00 240 3:00 110 

9:39 200 11:05 210 4_:00 100 

9:43. 170 11 :08 190 

9:45 195 11 :12 210 

9 :L,8 165 11 :15 200 

9:55 190 11 :18 210 

10:00 220 11 :20 205 

10:02 185 11 :25 205 

10:05 165 11 :30 200 

10:07 200 11 ::5 195 
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5/7/76 

Con:::olc_1.0!"~~tera ture RoaC.ine::; 

rp ~ T""\() 

~ ;~.(OF) Iim~ Tc~p.._(°F) 'l'ime ~ •. (OF) 

9:0::1 75 10:40 260 1 :05 255 

9:0t: 1~1:: .,;,J 10:45 275 1:08 275 

9:10 2L:O 10:50 225 1 :10 '31.0 

9:15 ;::.10 10 ;55 270 1 :15 255 

9 :~~0 235 11:00 285 1 :25 278 

9:25 260 11 :10 100 1:28 1"" _.v 

9;30 235 11:25 100 1 :30 2?0 

9:38 300 11 :35 90 1 :40 JOO 

9:1,_0 275 11 :55 90 1 :42 205 

9:45 290 12;00 85 1 :1;5 310 

9:50 290 12:10 275 1:50 280 

9:55 315 12:13 235 1 :55 220 

9:58 2~~5 1~ :15 270 1 :58 250 

10:00 290 12:20 305 2:00 265 

1 0: C15 2/,0 12:25 230 2:08 275 

1 o :o(: ;-~60 1~- :;5 250 2:10 2L,5 

10 :I 0 2'"J~ IC-,.J ,;_:/;0 .300 2:15 2)0 

10:15 280 1;.;t,2 250 2:20 260 

10:20 265 12:/,5 260 2:28 i L,) 

10::::5 310 1; :/,7 240 2:.30 115 

't 0:.}) 95 12:50 235 2:45 100 

1 ('\.-: r: .... .,/ "' 220 1?:55 275 2:50 1 0) 

1 O:Y' ;'OJ 1 ~: ;8 255 3:00 1 ;,o 



5/7/76 

~ Tt?rr.T"J. (°F) Time Term. {0 1<') Time Temp. {0 F) -. 
3:12 120 5:00 200 7:10 125 

3 :15 210 5:08 285 7:15 150 

3:2.8 250 5:10 270 7:20 105 

3:30 230 5:12 110 7:25 135 

3:35 200 5:18 120 7:30 120 

3:40 260 5:22 100 7:45 100 

3 :.t.5 265 5:37 110 7:50 125 

3:48 285 5:40 110 7:55 100 

3:50 245 5:4.5 250 8:00 90 

3:55 190 5:48 220 

3:58 245 5:50 230 

4:00 160 5:55 240 

4:10 105 6:00 235 

4:15 210 6:05 170 

4:20 21:5 6:10 230 

4:25 280 6:30 230 

4:28 220 6:38 135 

4.:30 250 6:40 200 

4:38 185 6:45 150 

4:45 21.0 6:50 130 

4:48 205 6:55• 170 

4:50 315 7:00 145 

4.:55 290 7:05 185 

(Sheet 2 of 2) 





Q~l! ~;;" J:.u '_::T :..+_l.:.'~LJ..- 5-'C-7() 

}~. 
r • 
.!.J...t~~ ;~. LL:.c. rr·"~'r"" 

~-· 

7:50 eo 9:30 255 11 :22 315 

7: ~ 100 9 :1;0 230 11 :27 270 

8:00 170 9:43 215 11 :5·0 230 

8:05 "1 ?.5 9 :/;.7 ~25 11 :;8 260 

8:07 1 (;0 9:50 195 11:1;2 ;_fo 

8:13 220 9:58 235 11 :I; 7 300 

8:18 230 10:02 2;;;o 'I AI :52 275 

8:22 ;:.;2.0 10:05 1"t:: "'-' 11 :55 305 

8:28 2;0 10:08 155 12:03 290 

8:33 ----r.. 
·-"-·) 10:12 105 12:05 ~·co 

8:34 i?5 10:15 220 12:08 ;oo 

6:35 170 10:25 250 1:r. :14 250 

8:40 105 10:30 not: 
.G/J 12 :'17 295 

8 :L,.7 B5 10:35 295 12:20 240 

8:50 100 1 c :/+5 105 12:25 21;5 

8:55 75 "i 0:52 2/;0 12:37 225 

9:00 105 10:07 295 12 :/,2 235 

_9:05 21,0 10 :5? 280 12:1.5 150 

9:08 160 '11 :o::: 315 1 :13 85 

9:11 210 l i :C6 :280 1 :22 ;.6o 

9 ;15 200 'i 1 : 'i 'j 280 1 :27 275 

(J: 18 180 11 :1:; 275 1 :37 255 

9 :~t) 250 I 'i :18 275 1 :t,/, 290 



5-8-76 

Tjrne Tennp. 

1:47 270 

1 :52 340 

1 :55 190 

2:00 235 

2:13 210 

2:27 90 

2:33 290 

2:35 21,0 

2:40 245 

2:45 230 

2:49 250 

2:52 290 

2:53 280 

3:00 275 

J :15 120 

3:30 100 

3:45 95 





RECYClED SALVAgE 

TEJ.UERATURE READINGS AS THEY WERE RECORDED 
FROM THE TRUCKS ON THE JOB SITE. 

LOOP-374 HIDALGO COUNTY SAHPlED BY: R.E. CUEUJt.R &. 
J .A. LOFEZ 

CONTR.r\CTOR & PRODUCER: MOI'HERAL CONTRACTOR:> 

I 



r .. ::.tc: 5- 76 

T:r-uck No, '.re::::pc:-a tnre (Fo) Arrived On Pro.j~ct ,',me -
408 ~2~ 10:50 AC-3 2.5% 

400 ~50 11:15 AC-3· 2.5% 

/}08 240 1:30 AC-3 3.0% 

402 200 2:30 AC-3 3.0% 



DATE: 5-7-76 Weather: \~indy & Cloudy 8t)0 

TRUCK TE~:f"iP...:i'l'Uf~ (oF) TEHFEP.;·.TUP£ (oF) AR.rUVED ON 
NO. TRUCK :F'RO:lT TRUCK BnCK JOB SITE TYffi 

408 275 260 9:45 AC-3 3.0% 

400 265 255 10:15(Test Loc~tion #4) 

407 270 275 10:20 

406 270 240 10:40 

**~*************X* 

400 210 215 11 :10 . Reclirnite 1.6% 

408 250 225 11:20 

407 215 210 11 :37(Test Location #5) 

400 260 225 12:55 (Test Location #6) 

406 255 245 1 :05 

408 225 210 1 :15 

407 225 265 1:40 

400 225 235 2:15 

****************** 
406 290 240 2:20 Flux Oil 1.6% 

408 225 270 2:25 

407 250 225 3:50 

400 225 210 3 :55(Test Lo.cat:ior. ii7) 

406 225 250 4:00 

408 255 250 1;:05 

*****~****~******* 

400 250 240 5:00 Flux Oil 2. o~; 

407 240 225 5:05(T8st Location #8) 

406 2CO 240 5:15 

408 21;0 2.30 5:20 

400 220 270 5:50 

407 240 225 6:15 

406 ,...,..t:: 
. .:.:..:..'.) 210 6:35 

~~J~l;:.r.-t':: )~~~· ~~-*"'--~~~t.fth* 



Dt~ te: 5/S/7(> ~-l cc. t her: ·,J:~ rtc1 ~r c.: CJ r n-::l cr-C 
'"'') 

T r1H' 1· (OF) '!' cri1p·~r::t t ure ( Co;•) Arrjved Cn 
--·'. __ ..:..!...t_ 'l'rt' ck B'lck Job 3jte Type 

408 220 225 8:40 Flu.;: on· ~.o% 

400 240 2)0 8:50 

406 240 235 9:35 

407 190 195 9:50 

408 2?5 220 10:00 

400 215 220 10:05 (Test location it 9) 

406 ;,:~,o 240 10:30 

·~**~~~************ 

408 250 280 '10:45 AC-10 

407 220 225 11 :00 (Void) 

400 265 250 11 :15 

406 275 280 11 :30 

408 270 260 11 :45 

407 265 260 12:00 

400 2/10 225 12:10 

406 2?0 255 12:15 

/+Of) 280 275 12:36 

407 2:>0 265 1:05 

400 225 240 1:07 

406 250 250 1 :15 

408 ;:;o 2/,0 2:20 

407 290 275 2:35 

400 20~ .1-' 280 2:50 

1. r.~f; ~'S·~ 275 ::1 c 
I ('C• 'v 270 250 ? :25 

407 ;c~ 300 3:55 



core II 1 

District No. 21 

Project LooP-;74 

FIELD DATA 

County __ P_,i_ci_:_,_J ;:....~:o _______ _ Date 5/5/76 

Producer Eothe~·?.l Contr •• Inc. 

( ' 5'' ' , ) Material --~R~ec~y~c~l~e=d~S=a=l~va~r~oe~~A~C_-~3_2~·~P--•~~s~p~·-~·~----------------------------------

TEMPERATURES: 

1. Mixture in laydown machine hopper --~(°F.) 

2. Mixture at beginning of rolling sequence _ 2_2_5 __ (° F.) 

ROLL I·N G SEQUENC E 

SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND RID1ARKS 
. NO. ROLLER ROLLER TIRE (Number of pases, compaction 

(LBS.) PRESS. mode for vibrator.y roller, etc.) 
~ 

(PSI) 

4 FlatwheEJl 12 Tons Densi tv \.ras recorded imMediz.tely after 
1 Pneumatic 25 Ton~; · ·ly nres 

€ LO ever-y nass. A .V.:aximu .. "!l Lens:i.t~r ,.ras obtaine~ 
1 Tandem 8-12 Tons after 4th P.a.ss w/Fla t'1heel. Pneu_,.,.u. tic 

!lo11er jncreased Density very Httlc. 

Rnt3 & He:J.V'r Ro1l<:'r Harks \-Tere made by 

Pneum.-It '·~s removed fro:n rolling 

ratt0rn. Dens~ty on fresi1iy laid mat 11. 

l..J{?.S 107.5 il I cu. ft. -'!'lay. Density was 
. 1;;;6.0 #/cu.£'t.-Densit:t ta'\ren day a:'ter 

rollinc ,.!as 134.0 it /cu. rt.-

LOCATION FOR CORES 

COUNTY HWY. LANE STATION REFERENCE DATA 
NO. NUMBER 

Eir'alc;o Lp-374 \·1. :Sound 3+00 Outsice ::lheelpath South E~:st S{ of 
' Trailer f::::.rk St,--23 1 South from North 

R.O.':i. -
':) core:; 1.-rere bken 5-6-76 ~ 

REl'1ARKS Cn all To:::~. I.ocatior'>S, Ta:-:p, was recorded before &: after ever;/ pass 

A 10i strip o:' foil \·ras ;:']aced bon:::a.th ma+, 11. for future tests 

I,,· 



FIELD DATA 

Date 

Project Loor-374 Producer }:c)thp·._:;_l Contr., I!'c, 

Material ::l."'·C'"C] ed So.l vap-e (.~C-3 2 ,S% .tl.sph 9 ) 

TEMPERATURES: 

1. Mixture in laydown machine hopper _2_5;.._0 ___ (°F.) 

2. Mixture at beginning of rolling sequence _2_50 __ (oF,) 

' RO L L I N G s E Q u E N c E 

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 Flatvrhccl 12 Tons RolJinp; IXJ.ttern ohtaininr: fOOd C(:nsi t~r 

1 Tad em 8-12 Tons :::-csults, !ht':l be r of pas::.t;s CO'.']j br~ re-

du.ced. Fre8l1ly l:::.id m~.t '1. h:-:,j 
·~ de-:;.sj t:;;· 

of 106.0 6/cu. ft. - p~~.' _,_.,. ... D9J1 fit~r t-ras 

128,0 # /c1J.. ft. 

I:'er.si t'r t::J.ken the da'r ClftE:r ro]J~ ncr \.J~iS 

PO 0 lieu """ • I I • 
ft. 

-

L 0 c A T I 0 N F 0 R c 0 RE s 
COUNTY 

~ 
HWY. LANE STATION REFERENCE DATA 
NO, NUMBER 

Hidalgo ILp-374 ~~ • BO'..L'1d 11+00 101 E, of 1st. 

~ .?..C.:·l, 

culve~t (~:··'l) ';_!.' f'rom 

---
') 

c~r0s ,.;ere ": . ' 5-1 .-. .. ( C:' ,J, ., ' ( _... •. ('\.Y) ,., • ' 
.J -'-- l- -· i 

i·.'h88} r-'~tl!e 

--

W1ARKS C:1 :::J :' 1.cst Joe t io!').:::, ter~IJ. '-r:.::: roco!·ded hsfc:::-t• G: [Stsr .;v:.:-r:; ,, .• I O' 

of f'c:: 1 w:;s r,}~.,c~d hcn3&th T:'!''t' 



Ccr'c 1,J 
FIELD DATA 

District No. _;.._>1_ County ___ d_:._l_C0 ________ _ Date 

Project loo~-:74 Producer l·:othe"'al Gcctr., Inc. 

Material ___ R~e~c~y~c~l~ed~S~a~l~v~3~0~e~(d_·c_-~3~3~·-~~:'_·_~~sn~~~~-~) ____________________ _ 

TEMPERATURES: 

1. Mixture in laydown machine hopper _2_D_O __ (° F.) 

2. Mixture at beginning of rolling sequence _2_oo __ co F.) 

ROLL I N G s EQUEN c E 

SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REHARKS 
NO. ROLLER ROLLER TIRE (Number or pases, compaction 

(LBS.) PRESS. mode for vibratory roller, etc.) 
~ (PSI) 

2 FJat1hcel 12 'I'ons ::Lrrnber of r:J.ssee not su:'fic:1 c:nt to . 
1 T~nC.:c:n e-12 Tom o":lts.:n rc::,J good der.sity. F'lnt\,•heel 

sho,Jld n<:J.ke at least three :Xlsses. 

Fr8shly laid FUt 11. had a densitv of . 
1 06 • o ;t I cu. rt • l'iaxi1ffi.:t>:1 Density '"'as -
118.5 #/cu. ft. Density t:~.ken the day 

c.:.ftcr rollinr Has 122.0 #/cu. ft. 

. 

·' 

L 0 C AT I ON FOR c ORES 

com~TY HWY. LANE STATION REFERENCE DATA 
NO. NUMBER 

Hidalgo l!J-374 :.Bound 11+00 1 o• E. of 1st. culvert l!Jdvl) 41 1 f'ro'll 

·:art" ~:.O.'·T. 

':) Co::-es ta~{;en O'e 5-6-76 - -



FIELD DATA 

District No. -~'-'-1- County ___ H-=ic....d_a..;.;.l"""g_o _______ _ Date 5-7-76 

Producer Hothcral Contr., Inc • 

. d ~ 1 (1 C-?. 3',!) Rec~rcle- ~a vage ... _ ·~ 
Material ----~----~--~--------------------------------------~---------

TEMPERATURES: 

1. Mixture in laydown machine hopper _ 2_5_5 __ (°F.) 

2. Mixture at. beginning of rolling sequence _2_6_o_ (oF.) 

RO L L I N G s E Q u E N c E 

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) 

3 FJG.tvheel 12 Tons Good Density. Very little disp1<>.cement. 

1 l'r,ndeP.l S-'12 Tons ':o roJJ cr rnrl~s. Density on fres)Uy Jajd 

lTLt 1J .. V!:.S '11. 5 #}_cu. ft. lS.x. ;:e~s~tv 

\·T2_S 132.0 ifjc'.l.ft. Density taken day 

~ftcr 1.f8.S P2 c; 1//cu."t. 

-- . 

L 0 c A T I 0 N F 0 R c 0 RE s 
COUNTY HWY. LAl\TE STATION REFERENCE DATA 

NO. NUMBER 

Hidc:.lgo ln-.374 E.Bou~t~- 17+00 101 
/ '·1 .. of 1st. Cmmtv Ed. 1 • .J. of t!:e :,;-:P',f"' 

/,'] ~ j;' I I I<. So. of :~o:r-th n.c.;.r. Outside 

'I,Jhppl n:--,th. -
? C(':-'FS \·!(';'~ t;:,l~en 5-P-76 -



Core li 5 
FIELD DATA 

District No. 21 County Hi~~·.lc;o Date 5/7/76 

Project __ L_o_o._o--'.3'-7_4'------------ Producer _1_-:o_t_'h._c~r_a_l_C_o_!' __ t_r_._I_n_c_. ___ _ 

Material --~R~e~cy~c~l~e~d~S~al~,~m~g~·e~~{R~e~c~l~i~m~i~t~c~1~·~6~%~) ____________________________ ___ 

TEl1PERA TURES: 

l. Mixture in laydown machine hopper __ 2_0_0 __ (°F.) 

2. Mixture at beginning of rolling sequence _2_0_5_(oF.) 

R 0 L L I· N G 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 Tandem 8-12 Tons Heu vy dis pluco:r1ent & roller Jnarks. Flat-

2 Pneumatic 25 Tons· ~0 I6res Wheel re-rnoved fro;r1 roJ!inr. n~ttern. Dens it lv 
not as hirrh as on AC-3. Y..hx. Density how-· 

ever \.ras obtained,· Density on freshJJI: l&.icl: 
T.1:::tt 11. vras ·1 09.0 #/cu. ft. l-ax. Den. 

I 

was 

122.5 #/cu.ft. Densitv the day after was 

125.5 #/cu. ft. Compactcrs h~d to wait 

before roJ.linc • ~Ant 1 l, loolwd dry. 
. 

LOCATION FOR CORES 

COUNTY HWY. LANE STATION REFERENCE DATA 
NO. NUMBER 

. 
Hidalgo Lp.-374 'r-1. Bound 28+00 55' E. of 2nd. County Hd. 1 Ql 

/ So, of 

North R,O.'~. Outside ":Theel Path 

3 Cores "1.-.tere taken· 5/8/76 -

REMARKS On all Test loca.tions, Ter~:p. -was recor::l0d before· J.nd after e~rery pass. 

A 10i str:i_p of fo~l Has ~1laced b<:>neat~ mat 1l, for future tests. 
11

l'l.axi"!!lU!l Density" The Hi;:_;'bPst Density G~')t.::dne~ F!'O'"': t"1e :tollEr Ope"r::1tion 
I , 



FIELD DATA 

District No. _2_1_ County _H_i_da_l....:g::::..o ________ _ Date 5-7-76 

Project Loop-374 Producer __ l_·!o_t_h_e_r_a_l_C_o_n_t_r_. ;..' _I_.n_c_. __ _ 

Rccvcled 3Qlva~e (Reclindte 1.6~) Material ~~~v~~~~~u~~~~~~~~-------------------------~----

TEMPERATURES: 

1. Mixture in laydown machine hopper __ 24_o __ (°F.) 

2. Mixture at beginning or rolling sequence __ 23_0 __ (°F.) 

ROLLING SEQUENC E 

SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REMARKS 
NO. ROLLER ROLLER TIRE (Number or pases, compaction 

(LBS.) PRESS. mode for vibratory roller, etc.) - (PSI) .. 

2 'l\::"i nC.c~:1 8-12 To!ls Same rollin£ p:ttern V!~S tlsed as or. 

2 ?nPl1!Xitic 25 Tons I~ Ol.~ircs T:':'Gv:i OllS tost location. Same Results. 

De'1sitv on f'':'esh1y laid r:;::;_t'l. ,.r:.s 

111.5 # /cu.ft. H .. "l.:x • Density \oras . 
126.0 #_/cu.ft • Density taken day after 

":!EA-S ' "/ 0 11 /I ft I..:: o • u CU. . • 

. 

L 0 c A T I 0 N F 0 R c 0 RE s 
COUNTY HWY. LANE STATION REFERENCE DATA 

NO. NUMBER 
'' 

HiC .. 1;:;o l.p-37/, '•J • '9C'.L"'ld 31+00 247' 'tJ. of 1. of 2nd. Cou..nty Rd. ~~. of 

~:x;:.wy. 28 1 " .:.o. -of North R.o.~ .. r. Outside 

".
11:'-s-;1 P:1th. -

':1 c-Jrc:~. ,,;f:re ta~:cr_ 5/1 C/76 

REMARKS Ot' J.ll Tr:::i Lac<.. tions, Ter.!p. 1·!i:s re~ordr.d ·before an~ :.:..ft::r cvor;,• ?J.SS 

A 101 r.tr:i.p of f'oil '.1.1S placed bc!Y":lth !nnt 11. -~'or future tests 



Core tt7 
FIELD DATA 

District No. _ 2_1_ County P.idnlgo 

Project Loop-J?4 

Date 5/7/76 . 
P Hotheral Contr., Inc. 

reducer ----------------------------

Material ~Re~c~v~c~J~.e~d~S~a~J~.v~a~g~e~(Fl~u~x~1~·~6%~)~~0~v_e~rl~a~y~(~A_C_-_10~)~------------------------

TEMPERATURES: 

1. Mixture in laydown machine hopper __ 2_oo __ (°F.) 

2. Mixture at beginning of rolling sequence _2_o_o_ (oF.) 

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 Tandem 8-12 Tons Same Rollinr Pattern as on reclimi te 

2 Pneumc:.tic 25 Tons ~u ~li:es 
@ 40 1.6%. Same Results. Density on·freshly 

laid rna t 11. ,.r-1s 1 05.0 i~/ cu. ft. 1·t3.Y.. 

Density "Was 125.5 #/cu. ft. Density tc.ken 

day after was 121.0 #/cu.ft. Reason for 

lower Density Q~known~ 

. 

LOCATION FOR CORES 

COUNTY HWY. LANE STATION REFERENCE DATA 
NO. NUMBER 

.. 
Hiclo.lgo lp-374 'd .Sound 42+00 1001 E. of 1, of Scott lano-17 1 So. of 

!lorth R.O.'.l.--3 cores uere tz.}:en on 

5/1 0/76--0u.tside 'Jheel Path--Overlay ~ 

used on this test locs.tion 

REMARKS Cr.. all T-:::;ot Locations, Temp • ... ra.s recorded before & after eve17 pass. 

A 1C' strip of foil H •.• s pJaced 1:-en-:?.a.th mat'l. for future tests. 



Core l, [~ 

FIELD DATA 

District No. 21 County _H_j-:-_c<_. l_l..::g_o ________ _ Date 5/7/76 

Project Locry-374 Producer Mot he r'al Cor2tr. , J nc. 

TEMPERATURES: 

1. Mixture in laydown machine hopper __ 2_05 __ (°F .) 

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

R 0 L L I·N G s E Q u E N c E .. 

SEQ. TYPE OF WT. OF PNEUM. ROLLING PROCEDURE AND REHARKS 
NO. ROLLER ROLLER TIRE (Number of pases, compaction 

(LBS.) PRESS. mode for vibratory roller, etc.) . 
(PSI) 

2 'l'ar'k::l e-1:;.: i'::ms Three p.,.,.. 
"""...._.;._) ,,~~ .... ~ suffl ci f'nt to obtain 

1 I'nnr:::..tic 25 To~'\~ 
IU J.;cr'.'3 
@ 40 ~.-...... 

.. ~ 4'.-c% • Density. Good. Surfane Structure 1n 

f\O~e Sectjons. Exposed ;. c-;ro ;::;ate s in 

others. Density on frc3hly }'l :._ .1 JTJat 11. 

' ... r:~s I 08.5 - -:'jC'' f't i'l .... ~ • l<::cy. r" .,,, i· ~;.· , F·,.. ~oJ';...~,~·-· ·;--~ •. ) 

126.5 #/cu. ft. Dcnsi t;; taker; cJ,.y af't"r 

'·Tas 126.5 Y/cu. ft. 

. 

L 0 c A T I 0 N F 0 R c 0 R E s 
COUNTY HWY. LANE STATION REFERENCE DA'!'A 

NO. NUMBER 
.. 

~·!o,J. se. 21 1 Hi-Ja.lco Ln-37~. J Bour.cl 5.3+CC 28 1 •.r of ',I. Side of Blocl: .. . " . 
Sout~ of :'!orth R.0.14. Ot ., J ftl(.~f?' .:tcel;nth 

3 cores .. ~,:;:re .;. •. (' . 'i/' I"/ ..... (. -· J.'l ,.,., ~,r::-: r "',....., 
I ._a"' .. n , 1 ,, . 1 . 

'""~ 

J ov~rJ.a•r c:~ t;-~ s fr,..-.+ . ..... ~ J 0 (~ -~~ tj_ -~v; 

A 101- $trln of foil ~.ras r:tlaced beneath mat 11. for future tc~;tcj 



Core 9 FIELD DATA 

District No. _ 21_ CoWlty --:---H_i_da_l_go _______ _ Date 
5-8-76 

Producer __ l·_~_t_h_e~~~-~l_C_o_n_.t_r_.~,_I_n_c_. ______ _ 

Material --~R~9~cy~csl~e~d~S~a~l~v~u~~e~(~P~·l~ux~,~2~·~0~L<L)(~Ov~e~r~·1~a~y~A~·c~-~1~0~)~--------------------

TEMPERATURES: 

1. Mixture in laydown machine hopper __ 2_1 o __ (°F.) 

2. Mixture at beginning of rolling sequence __ 2_0_0_ (°F.) 

R 0 J, L I·N G 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 T&nderns 8-12 Tons Same Rolling Pattern as on 'l'est Sect. ,;g 

1 P:neu•:1. 25 Tons 11 €1 .1. L't15 
" LO Density on fresnly laid r:1at 11. ,.ras 

116.0 #/cu.ft. - t·1ax. Density vas 

120.0 #/cu.ft. - Density taken day after 

was 121.5 1¥/cu.ft. 

. 

LOCATI ON FOR c ORES 

COUNTY HWY. LANE STATION REFERENCE DATA 
NO. NUMBER 

. -
Hir3.alc:o c,..-r;,-:374 E.Bound 47+00 77' ·,J. of P&l::nview City Linits Sign 

Outside Hheel Path 

3 Cores taken on 5...:10-76 

ov,rlay ':!'3.8 used or, thi:: ·t:'~,J.. 
...1 ~- ..._; v 3ection 

REMARKS C:-: J.ll t"'zt :_0c::tti()ns, te"1!). ·...re.s reco,...ded bP.f'o~-c :;.r~ a+"tc!"' evc!""'t nass 

101 ;3tri T) 'of' foD · .. •.:.:.s l;hced beneath nut I 1. for futu~'c) te;ts 

-



T r::t lc(! t ti on 
,f1 

· Hopper 

Ls.y DO\m ~~chine 

1st Pass 3-Hheel 

2nd Pass 3-~·!hBel 

3rd Pass 3-':lheel 

4th Pass 3-'tlheel 

5th Pass Pn€~~tic-RoJler 

Density Taken Day After 

Date: 5/5/76 

Hopper 

Test Location 
#2 

lay Down :V.achine 

1st Pass 3-':lheel 

3rd Pass 3-'..Jheel 

4th Pass 3-'Jheel 

5th Pass T::1.::1dem 

Density Tc.ken :Cay AftGr 

:.:t,ltion 
~~+00 ',l. B. L. 

Den~i t,• 
Lhs/Cu1 J.·t. 

107.5 

116.5 

117.0 

121.0 

126.0 

126.0 

134.0 

Station 
11+00 ~l.B.L. 

106.0 

120.5 

124.0 

124.5 

127.0 

128.0 

130.0 

Truck l':o. 
408 

210 (mass) 
180 (surf) 

225 (rnacn) 
1 eo (surf) 

175 (mass) 
125 (surf) 

170 (mass) 
130 (surf) 

155 (mass) 

150 (mass) 

140 (mass) 

Truck No. 
400 

250 (mass) 
200 (surf) 

250 (mass) 
160 (surf) 

1£0 (ma.s s) 
160 (surf) 

175 (russ) 

160 (mass) 

155 (m.ass) 

150 ( rr;;. ss ) 

AC-3 
2.5% 

Ti:::e of Ter:1p. 
P.c;a d: C\f:"S 

10:55 
10:55 

11 :00 
11:00 

11:20 
11:20 

11:30 
11:30 

11:40 

11 :55 

12:10 

11 :15 
11 :15 

11 :16 
11 :16 

11:26 
11:26 

11:40 

11 :55 

12:05 

12:10 



LOLLING P.:..TTE.m:s ; .. ~D Tr2 CC~~.:?.LL.TIC?J CJF Tti:L :S:SI~SITY ;,lfJ.) 
'L:: :~'l:.?.."TU?.B PJ:.'ilii~:GS 'L~!ilii~ .n.'I T2.3T Ai'i~ E..-.::DO!>i LC8.:..T IOl~S o 

lOOP-374 H:W . .,.LGO COUliTY SlihPliD BY: p 1<' 
.u .• ......,. 

J. b.. 
CUELll>.R & 

LOP.27, 

CO~ITRn.CTOR & PRODUCER: HOI'HEE.A.L COI:Tr::.c:TOP.3, I;;c o 



Date: 5/5/76 

Hopper 

lay Do'.m lE.chine 

1st Pa::::;s 3-'·f~ee::l 

2nd Pass ;-.iheel 

3rd Pass Tn~:Jcn 

Date: 5/5/76 

Hopper 

lay Down l·achj ne 

3rd Pass Tar:.dem 

Station Truck No. 
6+00 E.B. L. 

Donsi t~ ... 
lbs/C'J, Ft, Tc~perature(OF) 

2.30 (mass) 
220 (surf) 

240 (mass) 
190 (surf) · 

230 (mass) 
180 (surf) 

220 (mass) 
175 (surf) 

200 (mass) 
150 (surf) 

Station Truck No. Test Location 
ilJ 11+00 E,S.L. 402 

106.0 

11.3.0 

116.0 

200 {mass) 
180 (surf) 

200 (mass) 
150 (surf) 

175 {mass) 
1.30 (surf) 

160 (mass) 

150 {mass) 

Density Taken Dc.y After 12:2.0 

AC-.3 
3.0% 

AC-3 
3.0% 

Tir.:e of 'I o:"'lp, 
R~·3.d~.ncs 

1 :30 
1 :30 

1 :35 
1 :.35 

1:45 
1:45 

1 :55 
1 :55 

2:15 
2:15 

2:00 
2:00 

2:05 
2:05 

2:10 
2:10 

2:20 

,2:35 



Test Location Stat:5on Truak :lo, AC-3 
Date: 5/7/76 (Hnndom) 15+00 W,B,L, .3.0% 

Density 
Temperature(°F) 

Time of Ter:tp, 
Lbs/Cu,Ft. Reu1::!ngs 

Hopper 275 (mass) 9:45 
250 (surf) 9:45 

lay Down !-hchine 270 (mass) 9:47 
2.30 (surf) 9:47 

1st Pass .3-1tl'heel 2.30 (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 #4 17+00 E.B.L. 400 .3.0% 

Hopper 255 (mass) 10:.30 
240 (surf) 10:.30 

lay Down !-il.chine 114.5 260 (mass) 1 0:.31 
210 (surf) 1 0:.31 

1st Pass ,3-Wheel 125.5 235 (mass) 10:40 
170 (surf) 10:40 

2nd Pass 3-1:J'heel 1.30.5 220 (rrass) 10:50 
150 (surf) 10:50 

3rd Pass 3-:Iheel 131.5 205 (IT1.ass) 10:55 
145 (surf) 10:55 

4th Pass Tandem 1.32.0 195 (mass) 11 :05 

Density Day After 1.3.3.0 



1' (;~·. ~~ 1 (_)(~ ' . 
i ' . j : \ ~ ; 

Date: 5/7j'(, #5 

Density 
Lbs/Cu,Ft. 

Hopper 

lay Down 1--hchine 109.0 

1st Pass 2-Wheel 121.5 

2nd Pass 2-Wheel 121.0 

3rd Pass Pneumatic Roller 122.5 

4th Pass rneumatic Rollur 122.5 

Density Ta1;:en .. Day 1~fter 125.5 

Test Loc~1.tion Station 
Date: 5/7/76 116 31+00 H.B.L. 

HopPer 

lay Do1.1.rn }~chine 111.5 

1st Pa ... ~ ~., 2-Wheel 122.5 

2nd Pass 2-':lheel 124.0 

3rd Pass Pn Eo u:na tic R()llGr 125.0 

4th Pass 126.0 

Densi. ty Taken Dc'.y After 126.0 

Test Location Station 
42+00 :>/ .B.L. De;. te : 5/7/76 

Hoppper 

lay Down l/2.chine 

1st Pass Tandem 

2nd ?::1ss T2.ndem 

4th Pass Pneu2':".c,Lic EoJlcr 

Dens:i tY TakE.n ~!!"xt Du.v 
~ . ~ 

on ovcr1ay 

II? 

105.0 

115.5 

119.0 

125.5 

125.5 

121.0 

; . ' , ' ' 
lrl.l('l: '·-'• 

/,07 

Temrera turc (°F) 

200 

205 

190 

185 

170 

150 

Truck No. 
400 

240 

230 

200 

180 

165 

160 

Truck No. 
400 

200 

200 

160 

150 

140 

140 

R,::·cJ :i P"i t,, 
1 .G;~ 

Tlme o·r Temp. 

Rcclimite 
1.6% 

Re::tdin£:§. 

1 :45 

1:50 

2:15 

2:35 

2:55 

3:00 

2:25 

2:30 

2:50 

3:10 

3:20 

3:30 

Flux Oil 1.6;~ 
(O·..rerlay •'-C-1 0) 

.3:55 

4:00 

4:10 

4 :?0 

4:40 



Date: 5/7/76 
Test Location 

#8 
Station Truck No, 

53+00 vi,B. L. 407 
Flux on 
2.0% 

Density 
Terr:perature(°F) lbs/Cu, Ft, 

Hopper 205 

lay Down llichine 108.5 200 

1st Pass Tandem 122.5 165 

2nd Pass Tandem 126.5 160 

3rd Pass Pneumatic Roller 126.5 150 

Dens:ity Taken Day After 126.5 

Test location. Station Truck No. Flux Oil 
Date: 5/8/76 (fu.ndom) 39+00 E,B.L. 406 2.0% 

Hopper . 235 

lay Down 1-hchine 2.30 

1st Pass Tandem 210 

2nd Pass Tandem 195 

3rd Pass Pneumatic Roller 150 

Date: 5/8/76 Test Location Station Truck No, Flux Oil 
#9 47+00 E,B.L. 400 2.0% 

Hopper 200 

lay Do~rm :t-hchine 103.5 200 

1st Pass Tandem 116,0 185 

2nd Pass Tandem 121,0 165 

3rd Pass Fneu"l.'ltic Roller 121.0 140 

Density Taken Day After 121,5 
on Overlay 

Time of Temp. 
Rea-dines 

5:10 

5:12 

5:.35 

5:40 

5:50 

9:40 

9:42 

9:55 

10:00 

10:15 

10:20 

10:22 

10:30 

10:35 

11:00 



1 I /'/' .::. ') .1. Truck li 1,06. 

Tr:'::0cr .hrre (OJ:<') 

Hopper 240 

lay Dovm !v!3.chine 250 

1st Pass 'landem 225 

2nd PdSS Tandem 220 

.3rd Pass Pnc u.:na tic RoJ J tr 210 

Date: 5/8/76 Stu.. 47+00 ~:I.B.L. Truck #L,06 

Temnerature (~) 

Hopper 240 

lay Dovm EJ.c11ine 2.30 

1st Pass Tandem 200 

2nd Pass 175 

.3rd Pass Pnel1 ::n tic RoJ ler 155 

Date: 5/8/76 3ta. 63+00':J.Il.L. Truck #408 

Te~perat1.1re (OF) 

Hopp'3r 200 

lay Down Eachi:1e 200 

1st Tandem 185 

2nd Tu.ndem 180 

Jrd Tandem 145 

.:~c-1 o 

AC-10 

AC-10 

Til"C of Te:'lp. 
Rcadjnr;s 

12:20 

12:22 

12:50 

12:52 

1:00 

T:ime of Temp. 
Readinrs 

1 :.30 

1 :.3.3 

1:40 

1:50 

2:00 

Time of Temp. 
Re!:!d5nrs 

2:35 

2:.36 

2:46 

2 :51 

2:56 



'i"'~x~ts llighway Department 
Form 23l 

GENERAL 'fEST REPORT 
c , ,. 0 'l'' ' " 1 ) Laboratory No. xr:.r.m .... ~ . .ff H. :~Q;;<p, .Y ~,r,ip, $ ......... . 

Date Received •........... Date Reported .. 5~.1.~.?6 ...... . 
Dist. or Res. Engr .. .Q • •. Qt .. Q::;q::,q:J.~ ................... .. 
Address ........... ))t-':'.r::r;' ~ .. 1'91fQ.l3 ...•.•..••...••.••••• 
Sampler ........•.. f~, . ~, .. Qv~XJ-\i.l~ .................. . 

F.,,_.' 'J'o '· I Sampler's Title .... :-·.-:o.I., ... ·:P.lh ..................... . 
Contractor ......... ~it?t.h<:r?:~. ~9P.tx.-.,. ~.!19.• ........ . 
Sampled from ..... 9.~ .•.. } .1.t9.Q. ~.qv:!:-.11. ~~:; ......... . 

(pit, quarry, car or ato<;kpile} 

Producer .......•.........•.•.........•....•••..•....... 
Quantity represented by sample ...........••........•..... 
Has been used on ....•.....•........•.......•••.•....•... 
Proposed for use .as .•....•......•....•.•••.•.••..•........ 

I Material H • H.:\.. C • 1 
• .... ~<?-.1 '.'?-g~;:l. . .._is.pb .... C.QDC .... P.r:oj.!';c:t. •..••..••.••• 

Control No. Se<:t. No. Job. No. 

E:i::':.:.J ""0 Loco-':17'· • ... • .. ,q ..• • • ... • • • •. • • • • •• • • • .. • • ..•. • • • ... • .. • . • -•. H. 
County Federal Project No. Hwy. No . 

. . . .. . . f;1 ........•...................... ?.-:?:-:'?? ...... . 
District No. Req. No. Date s,.mpled 

Identification marks ..•...•.•......•••••..••.•..•........ 
Specification '1tem No ..•.......•........•................. 
Material from property of .............................. .. 
P.Q.).~~·i~d. AS.pb •.. Cone •.. e.:. 3. o%.AC'\"'3 ........... . 

DETERMINATIONS 

Extraction Tests 

S:teve Size Percent 

211 
- 1 1/211 0 

0 

7/811 0.5 

3.7 

3/811 114 15.2 

#4- #10 20.6 

+10 40.0 

#10 #40 

ir40 #80 9.2 

ff80 #200 10.1 

Bj.twnen 

r~ote: T'll~3 ;;:::::;;··J.C ' .. rar~ f:"~.C .. }.!'ed f'~o:.a th0 jab sit~ ·:~:r:.d 
L•J t:-;::t •··~s·u:ts are ::.ncJudc~ in the d:dly pl6.at 
1·r.ru!:· u~. 



DAILY L/.BORATORY t..C'l'TVl TY REPOHT 

· :Jist.rict No. Date ..::;.......::;__..:..;;._ _______ _ 

Proje'ct J ovr>-·~-u. ---------­ .. Producer r'.0tJ~.LL.9c,,·,·t:r:."'_j)'r:..._ 

Material __.?."ll>r,r1 r>d !lst'h• GorY~. 

- ··--- '------
ll COLD FEED BF.L'l' SAI"l.PLE EXTPJ~CTION TEST 
;-· ---------

COMBINED AGGREGATE I RESULTS 
r-- -

___ I 
---

SIZE SIEVE ANALYSES (Hin. 2/Day) .. _1 (Min. 3/Day) 
--

(% BY WT.) (%BY \tiT.) ------ -
1 2 3 4 5 1 2 * 3 4 --

Ret. 1-}11 0 ----- ----
1*"-7/8,. 22.0 0 1.0 
~-
7/St:.-S/8•\ b.5 ~ 

0 -----
S/8"-3./Hn. 16.7 6.4 0 ·-
~"-l; r:o. 7 ;::=; J 14.0 ·-· r--: _.. •.:::..__ __ .;._ -- ---

... 10 1 c:; '5 2.1. 1 "'I ,·), .o.u .'. --·- ,..... 
t., 10 r:::q,f) ;.r.2 

t-- ·-- -----J I 10-40 11; .• 6 11.9 22.0 

14o~Bo 
1 ·'· 

C5. 10.5 
~------- -· ·-· ----

80-200 __ Q.!.L 6 () 9.3 
-·•-•«~-·-

_ ...... ____ -· 
Pass 200 0.2 9.2 11.7 r---------
Asphalt - 6.9 8.3 ---·---------f-· ----
~1oistura L .• q 0 • .3 0 .;~s .____ -- ~---- -----

.------·- ------
MOLDED SPECIHENS j 

SP~ -- ACTUAL J. ;fVEF .. ~ ·__1 

I. D. SP. GR. • ~'l'AB. 
1---·- - ·-·--· 

2.251 

---r-----~---+------ -------~ 

r------
'-·-- _L_-+--L__ _ _ _j__ 

ADDITIVE '~-~.:-._;,_!£~~-:· '\.·&_ _____ _ 

------..---··--·-·--..... _. ___ .,.. ______ ··----

------·-·-·-··-·--·---------



r e'es ~li',· .·.way Deportment 
C<,nslrvction Form No . .c()4 Rev. (Z) 

TEXAS HIGHWAY DEPARTMENT 
DAILY CONSTRUCTION REPORT-ASPHALTIC CONCRETE PAVEMENT 

County Hidalgo 
Location of Plant o l·a. W. of 
D 5L5f76 1-tission ate ' Specification Item Type o ·t:o A Plant Started~-. M. Pia nt Stopped... . F M. 

Location I+ I ~ 
3 I n .. ,...,., Lane 5 1 

__ Entr. Ramp I~ No. I 14 1-------Accel. lane 161 Exit Ramp 

Combined Bin Analysis Extractions 

Sieve Design 1 2 3 4 5 
! 

6 I 7 8 1 2 3 
Size No. 

d 2-11/2 0 
1t-7/8 22.0 0 1.0 
1¥.4"·%" 
%"·%" 8.5 3.0 0 ·-
%"·%" 16.7 110.0 6.L 
'h"·%" 
%"·4 20.7 25.4 14.0 
W'·lO --
4. 10· 15.5 21.1 16.8 
+ 10 83.1.. . 59.5 38.2 
10·40 11.. 6 i 11.9 22.0 
40·80 1.1.. 6.5 10.5 
80·2001 0,1.. 6.0 9.3 

Pass 200 0 .. 2 9.2 11.7 
Asphalt 1 - 6.9 8.3 
Total 100.0 1100.0 100.0 

Bin Loca· ~ Ill Mix Met~'1_al~ Used Extr. e ... e 
Analy. No. Time tion =o= Station Temp. •f. Specimen Lab % ~"'-""· 0 0 

No. No. (,) (,) No. Plant Road Nos. Dens. Stab. . Asphalt Aggregate 

1 10:3 D 1 1 1 3+00 260 250 
(Tons) (Tons) 

11 :0 1 
... 

1 11+00 290 250 AG-1 ,2,3 2.24~ 
Previous Report - -1 2 1 
This Report 10.19 I3?B.92 

I 
Total To Date 10.19 378.S2 

Percent Complete-Asphaltic Concrete Pavement 

r-=~ *D-9 Satmp e If Percent Complete-This Type 1 78.15 % 
Percent Complete-All Types I % 

Days Run 

Loca· I m XI 
Rate of Application 

Inches Inches Inches 

tion ~ 0 ~ Width lbs/Sq. Yd. lbs/Sq. Yd. lbs/Sq. Yd. 
Station to Station 0 0 No. CJ (.) (Feet) Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. I Tons 

1 1 1 0+00 N. L. 19+88 N. L. 11 2430 244.32 -
1 1 1 0+00 s. L. 14+80 s. L. 11 1809 144.79 

Ci:anc::e AC -3 From 2.5~ to ':l .o~~ At St ' 4+12 ~ • L. .. 
Weather fartly Gloud.f & 

.. -
Total Today 

j·::nct Previous Report 

Min. 70 "F. 
1-

Total To Date 
Max. _, 80 Avg. Rate To Date lbs/Sq. Yd. Lbs/SQ. Yd. Lbs/Sq. Yd. 

,., 295.85 Tons @ 2o 57; AG-':) & 93 • .:::o '1 (on;c \b ;:.o~~ "~"-3 
"~"'a' 

Eoisture j.n ~;ix = 0.28;~ Gold .Feed Belt l<oisture = 4o9% 

Inspector 
Type __ _ Date· __ 5_-_5_-_7_6 _____ _ 1 Report No. __ _ 

AC-.3 



DAILY LABORATORY ACTIVITY REPORT 

·District No •. 1..1_ County .;;..H.;;..i'~.;;..~'";,c.;l~g.::...o __ . ____ , ___ Date 5/7/76 
Project LooP-37/t Producer Eo-Lhc·r:.;l Contr., c.nc. 

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 4 s 1 2 3 4 
Ret. li" 0 

1!"-7/8" 7.4 3.4 
7/8"-S/8" 5.5 1.8 
5/8"-3/8• 11.7 5.1 
3/Bn-4 . 25.9 18.2 

4-10 :..-. 25.5 17.1 
Ret. 10 76.0 45.6 

10-40 19.2 18 .3 

40-80 3.4 9.1, 
80-200 1.1 8.2 

Pass 200 0.3 10.3 
Asphalt - 8.2 
Moisture 1.5 

TEMPERATURES { ° F. ) MOLDED SPECIMENS 

EXTRACT. MIX PLANT INSTR. SPEC. ACTUAl. HVEEI'i -
TIME SAMPLE ON BELT (2hr. Intervals) I. D. SP. GR. STAB. 

9:15 Ah 1 {2hrs.) MIX ASPHALT AG-4 2.252 

!-· 
270° 250° 250° AG-5 2.248 ·-

AC-6 2. 2;1 

AVO. 2 .2L;L, 
•· ==· -

ADDITIVE AC-3 (3.0% Adnc:d) 
--"--

AVG. . -

--

----
AVG. __ j ·I·_= 

----·-----



Texas ·, iighwoy Deportment 
Construction Form No. offi4 Rev. (2) 

TEXAS HIGHWAY DEPARTMENT 
DAILY CONSTRUCTION REPORT-ASPHALTIC CONCRETE PAVEMENT 

H.; '<>lcro loa~ ') .. " c ·· J .. · · "• l ·"' ~. 1' 'JDC F'roJ'ect ProjecL0
''· ~-'...~.::.__::~ f~_cac.tfral "'' • . · County·---'--=•:.:a::..:_·.:..:· ::..::·-.;;.c' :..___ Highway • --' • ... 

I i 
., p 

~ • o · Type of Plant l.lrum-..,;ry8r 
1·:ission s eclfication Item - Ty e -

Location of Plant 8 I·:i. 
Date 5/7/76 p p 

Contractor__:'.._CJ_thor·>J.l Contr., lnc •. _--:;-c::--:::-:::---­

PI nt Started 9:00 A M Plant Stopped 1 0:00 A M a 

Location I· 1 ! 
Main Lane .1 3 1 Decel. Lan" 51 _Entr. RaiT'~ 17 

No. 21 Fr. Rd. Lane .14'1 ___Accel. Lan"' i 6-l Exit Ramn Is I 
Combined Bin Analysis I Extractions 

Sieve Design 1 2 3 4 5 6 
I 

7 I 8 1 2 3 
Size No. 

2-1t ! 

11-7/8 7.4 ···-- 3.4 I 

1%". 7fa" 
.... --... 

~ 7/e". %" I 5.5 II 1.8 
%"·%" 11 .7 5.1 
V2" • %" 
%"·4 25.9 18,2 I 
., .... ·10 I -
4. 10· 25.5 ~1 

I 76,0 
--

+ 10 45.6' 
10 ·40 19 2 18.3 
40 ·80 3.4 9.4 
80 ·200 1 1 8.?. 

0.3 • 10.3 
----

Pass 200 
Asphalt - 8.~ 
Total 1 oo.o 100.0 

e;, ~ 
1 

Loca· 
Q) <II 

' 

Mix I I Materials Used 1!! .... ~ ., " 
Analy. No. Time tion :::IO::s Station oF. SJJ~.""""'" rl.<J"':-" 

I 
0 0 

No. No. 0 0 No. Plant 1 Road 
1 

Dells. . Asphalt Aggregate 
-- -

9:15 1 265 1265 1 AG-4, 5,6 12,24< 
!·----- (Tons) (Tons) 

1 1 1 1 17+00 -- - Previous Report 10.19 378.92 A.t-1 ! 

3.26 -· ! This Report 105.50 
---

Total To Date 13. ~.5 484.42 

Percent Complete-Asphaltic Concrete Pavement 

·D-9 pal 1pl t3 #2 Percent Complete--This Type I 100 % 
I Percent Complete--All Types I % 

Days Run 

Loca- I e> 111 

Rate of Application 

Inches ! Inches . l~che_s 
' Ill Oil Width --.. ·~- Lbs/Sq. Yd. Lbs/Sq. Yd. tlon :; '0 1'! 

__ Yd. 
0 :I Station to Station 1·--

: No. 0 0 (Feet) Sq. Yds. Tons ! Sq. Yds. Tons Sq. Yds. Tons 0 

1 1 1 . 14+BO s. L. 24+20 s. L. 11 1149 108.76 
! 

... 

.... -·· --
Weather Oloudv & l·L'ild Total Today 

Previous Report I I 
70 <F t--·-

Min. Temp. Tctal To Date 
8''r ·F: Max. Temp. Ave. Rate To Date I Lbs/SQ. Yd. Lbs/Sq. Yd. I Lbs/Sq. Yd. 

~ : 
Remarks~~C-3 = ;; • O,a 

Noistmo in Lix = 0.15>;, Gold fsed Belt f.ioisturc = 7.8,b 
----~~--------------

Type, __ _ Date 5/7/76 2 Report No. ____ _ 

. 

Inspector .li.C-·~ 
~ I 



· Di.st.rict Ho • ...:2_ County Ll"U1 
(' ---------- Date 5/1/'76 

COLD FEED BELT SAHI'LE 

COMBINED AGGREGATE 

SIZE SIEVE ANALYSES (Min. 2/Day) 
(% BY WT.) 

1 2 3 4 5 
Ret. 1}11 0 

lJ..tt-7/811 f. '.< 
~.....;-

j. ••"; 

'7 /Bt•-5/8~~' 6.5 

5/8 11 -3/8tt ·1?. 5 
3/8 .. -4 ~-s.o -
4-10 21..3 

Ret. 10 
~-

7L.6 

10-40 
~ 

;c: < .3 
40-80 ~.5 

f----·-

80-200 (1.1; . 
Pass 200 0.2 
Asphalt - -
Moisture 

TEMPERATURES (°F.) 

EXTRACT. MIX PLANT INSTR. 
TIME Siu'WLE ON BELT (2hr. Intervals) 

(2hrs.) MIX ASPHALT 

1 :20 PN 1 240° 280° 1;4° 
1 :40 p;,; 2 230' 1 250° 1:4° 

ADDITIVE Reclirrd.te (1.6~: A:::1ch~d) 

----------------------------

Producer Lcyi:.:;·::. r'l] Con tr, , J nc. 

ird te 
·---

EXTRACTION TEST ---------
RESULTS 

(~1in. 3/Day) --
(% BY WT.) 

1 2 3 4 

0 4.4 
0 

0 :.::.6 -
8.3 5. 7 --

22.0 1b.O 
18.2 19. 1 

-f------

LS.5 18.8 
-

19.0 _20.3 

9.7 7.6 

~8,3 
7.4 ·-

7.1 6.6 
0.23 0.20 

MOLDED SPECIMENS 

SPEC. ACTUAL 
I. D. SP. GR. 

P-1 2.26?. 
R-2 2.263 

R-3 2.?62 
-

AVG. 2.263 

R-4 2.2;6 

R-5 2.2;6 
R-6 2.243 

AVG. 12.23?_ 

AVO. ·r· 
Lc~J·o1 i. .:o. 1 
~ t r:. c1~ ;·:' -~ tA? 

HVEF;M 

STAB .. 

- - = = 
--

.. 



Texu Highway Deportment 
Construdion form No. ~04 Rev. (2) 

TEXAS liiGHWAY DEP/\RTMENT 
DAILY CONSTRUCTION REPORT-ASPHALTIC CONCRETE PAVEMCNT 

f' .. 
ucl. ·· Highway __ Loop-374 ______ ProjectStJ.)c~·' Gcmisal Conc.__,;'!"o;i • __ _ 

Location of PlanL.0 :-.:l._~...._gf____ Type of PlanL Dryer-Drum Contractor_~Lc::_tber<-_J Contr •' lnc. ~- _ 
Date 5/7 [7(, Eisshm Specification Item - .Type - Plant Started 10:00 A M Plant Stopped 1 :!,0 _ _j~M 

Location 1_:_1=--M_aln Lane==[I~_I--Decel. Lane.__~-. -1!-l=c:::-~n:r. Ramp ___ /
1

8
7

1

! _________ -_-----=--] 
No. 2 Fr. Rd. Lane 4 I_ ..Accel. Lane... 6 .. Extt Ramp_ 

Combined Bin Analysis Extractions 

7 3 4 6 5 8 3 2 I 
:1-----1 

'------l----­

l--:.--,~;--trrf..------+-:::;__........,.__ .... __ -+----+----l-----t"'-"-I-··----1-----H------=O.___-I--_..:.!4-=..•4:..:._1----
~~-~~--~~~-r--_, ____ +---~--~---~--_,--~~~o~~---~o~.----~ 
~~~~----~~~+-----4-----~----~------4----~---~--~----~f--~-l------rl -----• 
~-----'.:;__...:..:__+------+---:-----'---'--+------1------+- --+-----+---- i-----1----h--o--+-.___2=-··~6 ----

8.3 5.7 

22.0 1 B.o. 
i 

r-~~+---~~~+----l-----+----~-----+--~--~---·--1----~~~~--1-9-.1-l _____ , 
·: 48. 5 Z.o. 8 : 

t--=-;;;.;_-+---+-:::-~~+---+----+----+---+------+---+----1! 19.0 20.3 ~-----

-~-1---4------r----1-----r---~--~--~~9.7 7.6 
. 7.0 8.3 

8.7 7 L, 

7.1 6.6 
r-~~+-----~~~+-----~-----r-----r----~----_,----~------~~~-~~~~-l-------11 oo.o 1 oo.o 

B. I I G) "' I I I tn Extr. Loca· · ~ _ ~ Mix 
Analy. No. Time tion 5 ° g • Station Temp. •f. I Specimen Lab % 

No. No. c.> c.> • No. Plant Road . Nos. Dens. Stab. 
-1--T2:oo·--f---+-i~-----+---l---------·--~--

1--1i2o 1 1 1 28+00 237 2oo R-1 ,2,1 ~-:2bl-
2 1 :40 1 1 •1 31+00 215 240 R-~ • ..___5'-1.-=..6........;:.::2~··2=-~-,3o..T~=----

I 

Days Run 

Mate.g~rs Used 
~----------c~·~~~~~:e~-----~ 

i ~alb • Aggregate 
1----------+-· _(_T_o_ns..::.) 1 (Tons) 

Previous Report 

This Report 3.38 
Total To Date 

Percent Complete-Asphaltic Concrete Pavement 

Percent Complete--This Type 100 % 
Percent Complete--All Types I % 

Rate of Application 

Loca· :l l3 Inches I Inches Inches 
____ Lbs/Sq. Yd. ---- Lbs/Sq. Yd. _____ Lbs/Sq. Yd. tion .. - I!! Width 5 o g Station to Station ------·---c--~----~f------- -------j-----j-----;--- .. ·--.. ---

No. U c.> (Feet) Sq. Yds. Tons Sq. Yds. I Tons Sq. Yds. Tons 

1 1 1 j24+20 S. L. 32+00 S. L. 11 953 176.82 
~---t--t-~·-----~-~---~-~~~~~-+~~~---

,_~1-+~1~~1~11~19+~8~8~N~_l=u;~3~l&=-=+~20~-~~··~L-~ __ 11_L2~2~3~9 ___ ~1=]L=,·=5~4~------r------4-------~----4 

Weather 

Min. Temp··------.....,,..-•F. 

M T 8'1 •F. ax. emp. 

Total Today 
---1--------

Previous Report 
-----r------+--~--~~---------~----~-------4------4 

Total To Date 

~A~v~g~·~R~at~e~T~o~D~a~te~I--------~L~b~s~/S~q~·-Y-d.~--------~L~b-s/~S~q~.Y~d~·~--------Lbs/5~ 

Remarks.__:..:.:::.::::..;;;...;;..:...-=.:::.....;;..;=.::..:._:;__.:::..L=--=:.......::::~~-=-i::.:.:ec:.;;,:..;;·•~:....' :: -::i ve] "------------------------

Type___ Date: ___ 5:..1/'---7'...1../'---7'---6---- Report No .. __ 1 __ 
Reclimite 



· ;:Ji:st:r·ic i.. :Jo. ··· 1 Cu~.~.t;:.· 
p Y'8C'L Jc>,). rt J . -----------· .. 

COLTJ FEE:J BELT SH:?L:: 

l 

Ret.. 1;:, 11 
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Texe.s High*O:Y OepartrN')nf 
Con•trud;on Form No. 11}1 Rev. (2) 

TEXAS HIGHWAY DEPARTMENT 
DAILY CONSTRUCTION REPORT-ASPfiALTIC CONCRETE PAVEMENT 

p. " l County 1u,,·, __ go Highway_ Loo:t:374 Project Salvnf;ed As ph. ._.1 Gone. ~roJ. 
·v-~. of Type of Plant Dryer-Drurn ___ ContractoLl ,othcr!'l.] ConLr., Inc. Location of PlanL~ J.:i • 

D t _!jj?/7(, ae }(is:;ions T fIt T ··PI tStatd1•/,') PM PlantStop d 6:30 PM pect tca •on em ype an r e --~ pe 

location Main lane .13! n.,,.,, Lan"' 51 _Entr. Ramp -171 
No. I~ _Fr. Rd. lane_ .14 I A""""'- LanP 6 ~ __ Exit Ram" lsi 

Combined Bin Analysis Extractions 
f----

Sieve Design 1 2 3 4 5 6 7 8 1 2 3 
Size No. __ 

2-11" 0 0 0 0 
H.,..7 /8 15.8 2.0 1.6 0 
131."·%" 
%". w· 9.1 3.5 0 1.9 
%". %" 18.9 15.-3 o-.-z R I) 

'h"·%" ! 

%''·4 28.3 26.3 19.6 19.2 
V-4' ·10 ---- i----, 

4. 10' 15.0 26.7 19.1 19.4 
+ 10 87.1 75.8 /.Cl.5 49.0 
10 ·40 11.0 20.5 _ w_2.,6 19._2_ ____ 

40 ·80 1.3 2.4 9.7 8.5 
0.4 0.8 f----?-~~--

---
80 ·200 ~~ 

Pass 200 0.2 0. t) 8.8 7 8 
Asphalt - - 6.8 (). 9 
Total 100.0 1 oo.o 1 0''.0 'I CCJ • 0 I 

Mix I Bin Extr. Loca· 1 <» <» : Materials Used 
Analy. ~-~. ,-Fl-tt~·--Gi-±: Station Lab % 

I I ~I 

No. Time Uoo ~~J > · 
Temp. •F. i Specimen 

No. · No. u 8 No. _ Plant I Road l~- Nos. __ Dens. Stab. ~ 
I 

Aggregate 
--- ,-- 1-- (Tons) (Tons) 

1 2:20 ' 
-i1l 2.24 

Previous Report 
1 13 ;J2__1_ 1 • 1 42+00 207 !200 F0-1 ,2,3 I> -~-----

2 4:15 • I This Report 

I 
6.58 361 • (11 

--r--
1 ! 1 --

F0-4 1 5 1 6 i.24 B 2 ~ti ~1 53+00 220 240 Total To Date 
--

*D-9 Sa:.;I ]e i;;., Percent Complete-Asphaltic Concrete Pavement 

., ~-J-S\ Se.mr Je I ti'6 Percent Complete-This Type ! 65. 54 % 
I Percent Complete-All Types I % 

~-

Days Run 
. --

Rate of Application 

Inches Inches Inches 

;.,8 Width -~----- lbs/Sq. Yd. Lbs/Sq. Yd. ____ Lbs/Sq. Yd. 
Station to Station 

! 
·-··--~-··--~~ --- ~···-- -------·-··--

No. (Feet) • Sq. Yds. Tons Sq. Yds. Tons Sq. Yds. Tons 

1 1 1 3S+2 l; .1 0 l6t>+30 N.S. 11 171 .49 367.59 

--

Crvmr";d l"ll !x: OiJ fro.rn 1 • b to t::: • O';o at 
i 

·~ t3. • 1.5+ .!. 
--

Weather _QJoclQ y _ __c.~__:::;:_~cj_ _____ Total Today 
----

Previous Report 
f- ~· --f-------

Min. 10. -~ __ "F. Total To Date 
Max. Temp. ______ WI "F. Avg. Rate To Date I Lbs/Sq. Yd. Lbs/S.q. Yd. Lbs/Sq Yd. 

"' -·· ~~xtT.•.::.:t; 0:1 ..J'tl':Dl c 
'""'""' 

ii ·1 I 0 l't; Il.!~U LQ (,: 2. = 2 . 0/o "•dded 
l':oishu·e in J:iiX = o.G & 0.31, Ees'Qcctiv~:;ly Cold ?et:d Belt 1:1oistu:re = 3.3~~ 

Type: __ _ Date• __ _;_5!.....,/7_!,/_.:.7_.:.6 __ Report No. __ :_ 
Flux OiJ 



.i 

I I 

DL ~.Y L!:t< .'.ATO!:.Y J..CTIVITY HLPORT 

· DLd.;t•'tct No. County _:i_· --~·-~--·----- __ _ Date 
Frojeci.. l.c.::>p·J74 Producer ~Dlh~~aJ Contr., Inc. 

Material S'llv~gcd As ph. Cone. Pavc1~1ent & Flux Oil 

COLD FEED BELT SAMPLE 

COMBINED AGGREGATE 

SIZE SIEVE ANALYSES (Min. 2/Day) 
(% BY WT.) 

1 2 3 4 5 
Ret. 1111 

lt"-7/8" 
7/8"-5/8" 
5/8"-3/811 

3/611-4 

4-10 

Ret. 10 

10-40 

40-80 

60-200 

Pass 200 

Asphalt 
Moisture 

TEMPERATURES ( ° F • ) 

EXTRACT. MIX PLANT INSTR. 

Tnm SAMPLE ON BELT (2hr. Intervals) 

(2hrs.) MI:X ASPHALT 

9:45 AH 1 2300 270° 170° 

D-9 Sa.:r o1e #7 

ADDITIVE Flux Oil (2.Cf; Added) 

REMARKS Flux OiJ.mix did r:m:, comn~.~t under 

roller and ~:~as· ovc:r J.r j :-1 w: tL an J..C:-1 0 mix. 

EXTRACTION TEST 

RESULTS 

(Min. 3/Day) 

(% BY WT.) 

1 2 3 
0 

1.4 

3.3 

? h 

16.5 

1 r.;_g 

44.7 

21.1 

9.0 

9.8 

8,7 

6.7 

0.30 

MOLDED SPECIHENS 

SPEC. 
I. D. 

F0-7 

F0-8 

F0-9 

AVG 

AVG. 

AVG. 

ACTUAL 
SP. GR. 

2,217 

2.219 

2 .~31 

2.2~2 

-· 

Rey:;o:rt No. 2 
FJ.ux Oil 

4 

/ 

HVEEM 
STAB. 

-- ::-.:: 

=--= 

--

= 
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TtXAS HIGHVVA'•' DErfi.RTMHH 
DAILY CONSTHUCTION HEPOHT -~ t\SPH/\LTIC COI~Cr~ETE Pi~ 1.-'f:t.~l:JH 

County __ ]:j ,;crJ.Lti_ __ _ ___ _ _Highway __ j,oc_2:-___.2]/, ___ ---~-Proj~cL ,:;,, 'J_,.:..L'~.::L~_j, !_ __ ~-~-~'~·---J l'Qj_. ___ _ 
( • I - •• ') r·•-=> ~ l'Uf I .-.; t'(''''ll c,__ .. - ., L··c.: Location of PlanL'-'--~.__.c, __ .tc~----·Type of Pl<~nL~·-r:-~· l Contractor. _ __:_::_.'::_:_:__:_:_ __ ~_:_:_"_l...!...L. · •• • -~-----

Date.5/S /76 L~;, ~~ :i on Specification Item_ Type - Pl<mt Started '7: ~ 5 A M. Plant Stopped 'I 0: i 5 1~ M. 

Lo~~~on l+l==~~:d~::~~~}~~~;*;~~~}\~~~-~:~·R~::~----------j~-~-----~=-~~~=_j 
Combin!'d Bin Analysis ------~ .. ~-------~ ExtrJclions 

- ---------------------
Sieve Design 1 2 3 4 5 6 7 8 1 2 3 Size No. __ 

1------'---+--'----'---1-------'--------- -------+------- ----r--------------+----- ---------- -------------
-;-:-·-:;;-"t---+----r------t-----t-- -~----+-- - ----!---------~--
2~~ 0 
ft::::·7:,-I/"J8.-+-~~---+-----+--~----j----+------+--~~--+---+---------+-------i~--------

,-' L~ ~1~,1=-+-----~ 
1%" · Ia" ---------+-----+------ -------+-----+--------~-- ------+------H------1--------r-----

'l'e" ~ ~'e" 3 ~ 
~- -- ~--1----- ------

__ Ya" :_3A_s'_' _________________ _ _____ ~LLtl-r------- ______ _ 
V/' · 

3
/s"_ 1 ___ -+----+--------r-----t----r------- -----+----1---~H--:-----t------ ------

~3/a._"_·_4---l,---- -+----+----+----+------+- --~~-t------r----- _____ .lf:~ S _________________ _ 
1/4" ·10 r------ ----r--- -----_;:c---· ---------
4. 10 1 5. 9 

------+------1-------- -'---'----1,---- ----- -----

+ 10 //..2.~7_,_ _____ 1 ----

=~~~~-~----------t------t------+----- ------ --~------- -~;7:*- ------- --- -----)_J__ -- ----+----------------- -- ------~-----------------
80. 2' 1

'.) ____sl_._Q_!------- ------ -

I_F ;~S 2(,0 (·~ ' 1 

r-~~--+-----------------
1 Asphalt 6 7 

~:T:o:tc.~l=::::==::::===-=:;::~::=========== -~-~---------- _;._-u:;~n_.._.r_; ---------~ . .J 

~--~~r. Lcca·' ~ .... ~ I Mix --~--~---~-~ ---· r.~~;;---~ 
Aru!y. I~ Time tion S 0 ::1 Station Temp. oF. Specimen Lab % ------ ---;-fLlux---tJ:tJ::---------~ 

-~0~1:·_9-:L 5-~~~-~ -~-,..-7+-C-~-~-· -- -:-~~-;~-:-~-a~- -FU-. -ios~-o;e£-~ --~~~-~ ----------- [ __ ~r;{ ___ ~~~J!~~;~t: __ 

-----\--------~"- --- -'-~ , ~c--- - ' ', ' - ~;::;:::,::port +":0?- f~2::Z;-j 
----- ~--r-------- 6ia~~;_~J--:~0-.,j_5~9~/l.~,~ 
---f-----1---f----·---- --1--------- --~-~ ......... . ... __ __,__ ... ......., 

-===~*J:;.9 ~~~ 7 ==1------=----- -_-_-_\------__ --__ -__ ==--=--=--=--=-=--!-_-_-_= ~~---_- ~:_r:~_en_t ~o~~~:-~_s_D_h<•l~i_c_C_o_:1_c_ret_e :::.ve_m_e_nt i 
. Percent Comp~_:-Thi_!> -~~rJ_:_ I _ ____:l_QO %_, 

--- --r---- - ----l--------1-- ---- Percent CompiP.\e-·/\11 Types T %. 

====~=========-=---------~ 

l.oca· 
tion 
No. 

Station to Station 
w;dth ID•% """:;~--:·= l-.=-~~l~i;~=r __ _=;~~~ .. y~· 
(Feet) Sq. Yds. Tons Sq. Yds. ' Tons. -- Sq. Yds. I Tons 

_:?_2_+--00--S-.-L-o--+-5-1_+_0_0_S_._L_o--+-l-1-f~2-J_;::_;;:: __ f_1_9_3_. ~----5-+- -----------t _ 
-----+---1---\---------1--------J----f--------r--------------------- -1--- -------+-----t 

1 1 1 

r-·---~--+--:-------~----------+----r-------f------~-------1------~-----~-------

---------r----------1------------ ------f-----+--- ----,-------- ------

-----t----1\--!-------+--------1----f---- ---·------ --- --\---------- ----------t---------
1 I : 

;;·~;~~~~-~~~~T~ty~~-=-~~---··~~~r~=~L~Yd-1 
Remarks 2.o;: IT~:t:~ U~J ;lc:5u1 

~ioj_shF'C .i D mix = Oo30';; ____ ....:;.,::o;:.;._; 
-----------------------------------

Lis:--ector 
Type ___ _ .;_ ~- ?6 Oat(' _____ - _______ _ 
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