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SUMMARY

In many areas of the State and nation quality aggregate as well
as asphalt materials have become increasingly scarce. The shortage
of available fossil fuels in the U.S. has resulted in importation of
these materials from OPEC countries, thus continually increasing
their costs. These fuels are necessary to operate the usual asphaltic
concrete pavement plants. These shortages have emphasized the need
for recycling and repaving with existing materials to restore oxidized,
cracked and rutted pavement surfaces. This project demonstrated that
recycling with a heater-scarifier-repaver, adding additional asphaltic
material and new asphaltic concrete pavement material to the mixture
can satisfactorily restore these surfaces.

The proper design of new asphaltic concrete pavement material to
be added was considered. This laboratory investigative work and needed
construction controls are discussed.

Careful records of fuel consumption by the heater-scarifier-repaver
machine were kept as were all costs attributed to the project for
comparison with conventional resurfacing methods. This method of
surface restoration compares very favorably economically with conven-
tional methods.



IMPLEMENTATION STATEMENT

The results of this investigation indicate that oxidized,
cracked and rutted pavements can be restored satisfactorily with a
heater-scarifier-repaver machine. This method is particularily
adaptable in urban curb and gutter sections where additional thick-
nesses from conventional overlays would hamper or complicate
operation of gutters, drainage handling, or safety and "rideability"
near the gutter.

Construction experiences indicate that some positive method of
controlling the depth of scarification preventing override by the
operator is needed. This would insure a more uniform mixture or
blend of the amounts of old and new material. Similarly an auto-
matic control of the paver screed would provide better riding
qualities.
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CHAPTER I
INTRODUCTION

Within the City of Edinburg the pavement surfaces of U.S. Highway
281 were badly deformed with attendant alligator cracking. The pave-
ment surface on State Highway 336 was badly cracked and characterized
by excessive crown in the City of McAllen. Both highways were curb
and gutter sections on which several thin overlays had been placed
resulting in a condition which precluded the placement of very much
more new material.

FIGURE 1
BADLY DEFORMED AND ALLIGATOR-CRACKED PAVEMENT

The existing pavement on U.S. 281 was made up of three different
asphaltic concrete layers and three seal coats placed between 1953 and
1972. The pavement thickness varied from six inches in the driving
lanes to three inches next to the gutter. The top inch was hot-mix
asphaltic concrete pavement placed in 1972.

On SH 336 the pavement was made up of three different asphaltic
concrete layers and one seal coat placed between 1955 and 1972. The
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pavement thickness varied from three-and-one-half inches near the
centerline to one-and-one-half. inches next to the gutter. The top inch
was limestone rock asphalt placed in 1972.
The pavement condition on both locations was oxidized, cracked and
rutted. The skid resistance was low and the ride as determined by the
Mays Ride Meter was rough in most lanes. A survey of cracks in the
pavement surface showed that areas of U.S. 281 had as much as thirty-
seven percent of the surface cracked. On SH 336 the survey showed the cracked
area to be as high as forty-four percent.

With the pavement surfaces being in these conditions it was
obvious that corrective construction must be provided. It was
acknowledged that at sometime in the future it will be necessary to
reconstruct these sections removing in the process enough subgrade
material to lower the centerline thus reducing the excessive crown.
However, with funds not being available for a project of that magni-
tude and aggregates and asphalt in short supply it was decided to
correct the pavement surface by surface recycling with a heater-
scarifier-repaver adding asphalt and about one-half inch of asphaitic
concrete pavement.



CHAPTER II
INVESTIGATION AND DESIGN OF ASPHALTIC CONCRETE PAVEMENT

The recycling work was to consist of heating and scarifying the
existing pavement, the addition of emulsion where needed, the addition
and mixing of new asphaltic concrete material with the old, laying and
compacting the material. To seal the cracked pavement below that which
would be recycled a variety of materials were used. Records of those
treatments and areas were recorded for later evaluation. On both lo-
cations some surface cracks were left unsealed, some sealed using
reclamite, some sealed using emulsion with latex and some sealed using a
combination of reclamite, emulsion and a "scat seal."

To develop an asphaltic concrete mixture design to use with the
recycled asphaltic concrete pavement the existing pavement was sampled
by coring as follows:

US 281 - Two samples from three different points were taken
along the pavement to be recycled. Each sample
consisted of three 4" diameter cores.

SH 336 - Two samples from two different points were taken along
the pavement. Samples were three 4" diameter cores.

In the Taboratory, extractions were performed on the core samples
to determine the percent asphalt and the gradation of the aggregate.
The recovered asphalt was tested for penetration, ductility and
viscosity. Following this,various percentages of the asphalt additive
were blended with the recovered asphalt. Penetration, ductility,
Viscosity and thin film oven tests were performed on the blend.

The test results of the above may be found in APPENDIX A.

Following the initial testing of the existing asphaltic concrete
pavement materials, various designs and amounts of new hot-mix ACP were
mixed with the sampled existing material and molded as HVEEM specimens
and tested for stability, density and cohesiometer. From this laboratory
investigation it was recommended that a material be added as the pave-
ment was being recycled meeting the State Department of Highways and
Public Transportation Type "F" Hot Mix ACP Design except for a slight
modification in gradation. This modification was made so that material
available at the hot-mix plant site could be used (5.3% asphalt was
used in this mix design). The rate at which the asphaltic concrete
material was added varied with the condition of the pavement, lane
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position and scarification depth. On US 281 the average rate added

was 44.6 pounds per square yard and on SH 336 it was 79.4 pounds per square

yard. The test report sheets and design data may be found in APPENDIX A.
In order to provide comparative data for Tong term evaluation of

this recycling work, preconstruction and post construction tests were

performed as follows:

1. Dynaflect before and after recycling.
2. Skid on pavement surface
a. Before recycling
b. After recycling.
3. Pavement rating on section to be recycled.
4, Reflective crack survey.

The results of these tests are in APPENDIX B.




CHAPTER III
CONSTRUCTION OPERATIONS

Pavement recycling work began April 13, 1977 on US Highway 281
in the City of Edinburg, Texas, at the intersection of US 281 and
Freddy Gonzalez Drive and proceeded north to Stubbs Street. This
section of roadway consists of two parking lanes, four driving lanes
and a continuous left turn lane. The surface of the four driving lanes
and two parking lanes, covering an area of 26,030 square yards was re-
cycled in a four day period, ending April 18, 1977. OQOn April 21, 1977
pavement recycling began on State Highway 336, a four lane roadway, in
the City of McAllen, Texas. Work began at the intersection of SH 336
and Hackberry Avenue.and proceeded south to Ash Street, covering an
area of 11,079 square yards. The work was completed on April 22, 1977.
This work was accomplished by the use of a repaver owned and operated
by the Cutler Repaving, Inc., Lawrence, Kansas. This repaver is re~
ferred to by the owners as the Cutler Metro Repaver.

FIGURE 2
THE CUTLER METRO REPAVER



Prior to the recycling work, the areas along and adjacent to the
gutters were milled using. a milling machine owned and operated by
Cutler Repaving, Inc. This machine was called an "Eager Beaver." The
area milled was approximately thirty inches wide and was cut from one-
quarter to one-half inch. On SH 336, a utility line, running the Tength
of the project, had been back filled with lean concrete and finished
flush with the pavement surface. This back fill, approximately four
inches wide, was milled to one-inch below the pavement surface. On
US 281, the break in crown between the outside driving lanes and the
parking lanes was quité severe. Using the Cutler Metro Repaver to heat
and scarify, approximately sixty cubic yards of material was removed from
this area on the northbound lane. The material was loaded, hauled
and used by the State maintenance forces as patch material. The crown
on the southbound lanes was not cut down so that a comparison could be
made after the recycling work was done. The Cutler Metro Repaver was
also used on SH 336 to remove some of the crown. The full width of
the pavement was heated and scarified. Approximately 250 cubic yards
of material was removed and used as patching material.
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FIGURE 3
THE RADIANT HEATERS



FIGURE 4

SCARIFYING OF EXISTING PAVEMENT SURFACE
(Note air bag located above scarifying teeth.
The air pressure in the bag controls the depth of the scarification.)

The work';ﬁéktéd‘by heating the surface to a temperature in excess
of 300° F usfng_radiant heat. Scarifying followed the heating with the
scarifying feéth.pehetrating the heated surface up to one inch. Tempera-
tures taken at this point were found to be around 300° F. The
scarified material was then moved laterally towards the center of the
repaver By augers which tended to level the surface and windrow some

FIGURE 5

AUGERS LEVELING THE SURFACE AND MOVING
SCARIFIED MATERIAL TOWARDS CENTER OF MACHINE
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material under the machine. A liquid asphalt or other additive could
be added to the old material at this point by spinning slingers. Visual

FIGURE 6
LAYING THE RECYCLED ASPHALTIC CONCRETE MAT

control was the only method available to determine the rate of applica-
tion. Emulsion, Grade EA-HVMS, was added at selected locations where
the old pavement was badly cracked and oxidized. No other additives
were used on this project. As the scarifying started, new hot-mix
material was being placed in a receiving hopper located at the front

of the repaver The new material was moved to the rear of the machine
by a conveyor and emptied into a feeder, where spreading screws
partially mixed the new material with the old that had been windrowed
under the machine. The material was then fed through a manually con-
~trolled screed. The laying widths on US 281 varied from nine feet to
ten feet. On SH 336 they varied from nine feet to twelve feet. It

was noted that at times the windrowed material under the repaver

would build up to a point where it would slow down the operation. To
relieve this situation, the operator reduced the flow of new material
and let more of the old material pass under or through the screed. This
tended to bring more of the old material to the surface of the mat and
resulted in some undesirable ride conditions. Compaction of the

Q
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reworked surface was done using an eight ton tandem flat wheel roller
also owned and operated by Cutler Repaving, Inc. On SH 336 it was

felt that additional rolling was necessary before opening the reworked
surface to traffic, so a light pneumatic tire roller owned and operated
by the State Department of Highways and Public Transportation was used.

FIGURE 7
COMPLETED RECYCLED ASPHALTIC CONCRETE PAVEMENT SURFACE



CHAPTER TV
COSTS AND ECONOMICS

Careful records were kept of fuel consumption, materials, labor
and equipment costs required to perform this work.

The repaver and rollers used diesel as fuel. An average of
0.014 gallons of diesel was used for each square yard of surface
worked, costing $.0058 per square yard. The heaters were fueled by
propane. An average of 0.071 gallons of propane was used for each
square yard of surface work, costing $.0229 per square yard. Total
fuel cost was $.029 per square yard of surface worked.

The total cost per square yard for recycling 26,030 square yards
of US 281 was $1.00 per square yard. On SH 336 in McAllen the 11,079
square yards were recycled at a cost of $1.29 per square yard. The
resulting average recycled pavement depths were approximately 0.96
inches on US 281 and 1.20 inches on SH 336. These costs were approxi-
mately $1.04 per square yard inch depth for US 281 and $1.08 per square
yard inch for SH 336. For comparison purposes with conventional over-
lay methods for asphaltic concrete pavements recent letting bid prices
for this quantity projects have been about $1.02 per square yard inch.

A breakdown of costs for fuel, material, labor, equipment, etc.,
as a basis for the $1.00 and $1.29 per square yard respectively may be
found in APPENDIX C. Also in Appendix C is an energy analysis for
this project and a hypothetical typical hot-mix asphaltic concrete
overlay project.
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CHAPTER V
CONCLUSTONS AND RECOMMENDATIONS

5.1 Conclusions

This method of surface recycling worked satisfactorily though

there are several features that warrant consideration for improvement.
Generally it can be said that:

a.
b.

c.

The surface cracks were sealed.
The ride was improved.
The skid resistance was improved.

Ravelling began in areas where the Timestone
rock asphalt was predominate on the surface.

Tree leaves directly overhead of the repaver
and shrubs that were within a foot or so adja-
cent to the repaver were scorched.

No method for accurately metering the addition
of liquid additives was available.

Controls to prevent the repaver operator from
raising the scarifier blades were not available.
This raising occurred periodically to increase
speed of the machine and the engineer had no
control measure.

There was no positive method for mixing the
recycled pavement and the new asphaltic concrete
pavement. Therefore, there was no method for
obtaining a uniform mixture throughout the
project.

‘Apparently due to some characteristic of the lime-

stone rock asphalt pavement it was difficult to
impossible to achieve the temperature of that re-
cycled material with the equipment as could be ob-
tained with the other aggregates. This made for a
colder pavement which did not mix, lay nor compact
as well and some ravelling occurred.

5.2 Recommendations

Even though a satisfactory surface recycling project was obtained
the authors feel that with further experimentation with the equipment
under the direct control of the State Department of Highways and Public
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Transportation that improved construction and construction methods

could be developed.

Following are recommendations worthy of considera-

tion for future projects and possible modifications of the equipment.

a. For a more lasting improvement in skid qualities
use a better polish resistant aggregate as the
coarse aggregate fraction of the new hot-mix ACP.

b. Develop an accurate metering device for adding
liquid asphalt or rejuvenating agents to the
recycled material.

c. Develop a control measure for the depth of scari-
fication that can be Tocked in preventing "over-
ride" by the operator. This would provide the
desired depth and uniformity for the project. It
would no doubt slow production but would provide
a uniform amount of recycled material for mixing
with the new ACP.

d. Provide an automatic screed control which would
reference to an established gradeline which could
be Tocked in preventing operator override. This
would result in uniform or established thickness
and better ride qualities. The operator now
raises or lowers the screed depending upon the
amount of material in the windrow under the repaver.

e. Develop a system for positively mixing the
recycled material with the new material. This
would provide uniformity and adherence to the
laboratory design giving some predictability to
what the resulting material will be and how it
will perform.




APPENDIX A
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Texas Highway Department
Construction Form No. 544 Rev. (2)

TEXAS HIGHWAY DEPARTMENT

ASPHALTIC CONCRETE SIEVE ANALYSIS WORK SHEET

US-281 / SH-336

County_Hidalgo Highway Project__ReCycling Control
Date. 1 /31 /77 Time. Station Samplod By_i-_M_n_Gilﬁﬂ___
Sp.e. Item. Ty'!_’. F (Mod. ) D.ﬁgn No. l
Bin No. | Bin No. 2 Bin No. 3 Bin No. 4 Combined
Siove |1 /k Aggr, (2) | Field Sand (b} | Screenings {e) {d) | Analysis
Size Weight Weight Weight Weight ( --I,-‘b +
(grams) |Total % x 60 % | (grams) | Total % x 20 % | (grams) [ Total % x 20 % | (grams} | Total % x %| ec+d)
"=
" — %
o — 4"
'/2" —%ll
R —4
18.1 | 10.9 8.3 | 1.7 7| 1.5 14,1
Ve —10
410
78,8 | 47.5 8.7 1 1.7 13.1 ] 2.6 51,8
4 10
10 — 40
2.1 1.3 19.8 | 4.0 6.6 1.3 6.6
40 —80
0.2 0.1 32,7 | 6.5 52,6 10.5 171
80 — 200
0.1 0.0 25.1 | 5.0 19.2| 3.8 8.8
Pass 200
: 0.7 | 0.2 5.3 | 1.1 1.1{ 0.3 1.6
Total gm  100.0% % gm  100.0% % gm 100.0% % gm. 100.0% % 100 %
PER CENT MOISTURE IN AGGREGATES IN HOT BINS
ﬁin T(:r)a G(rl;)ss G(::)ss w‘l') Dr(yev)/f. Mo/?sl'. Asphaltic Binder = %
o. Wt. Wet Wt. | Dry Wt. Moist Aggr. —_ o
(ome) | fame] " | gms) | (gme) | (gmai | $eio0% Totel = 100.0%
-c c-a
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Form 231

GENERAL TEST REPORT

Laboratory No. 77-330

Date Received 4./24.1_77_ Date Reported ... ... ..

Dist. or Res. Engr. .Ge G, Garcia

Material AC Mix (01d)

Address Pharr, Texas 255 8 56
Contractor Cut ler R epa vin P Inc . Control No. Sect. No. Job No.
sampler R. E. Cuellar Hidalgo US 281
D! ’ County Federal Project No. Hwy. No.
Sampler’s Title Engr, Tech, 1
Rond 21 L1477
Sampled from QaGway District No. Req. No. Date Sampled

(pit, quarry, car or stockpile)

Producer

Quantity represented by sample

Has been used on

Proposed for use as

Identification marks Sta. 37400 = tside NBL

Specification Item No.

Material from property of

DETERMINATIONS

EXTRACTION TEST RESULIS

Sieve Size

o —

Ret, 1/2"

Ret, 1/2" - 3/8"

Ret, 3/8" - No, 4
Ret., No, 4 - No, 10
Ret, No, 10

Ret. No, 10 - No, 40
Ret. No, 40 - No, 80
Ret, No, 80 - No, 200
Pags No, 200

Residual Bitumen

% By Wt,
0.0
bel

3449
25,0
64,1
6.6
8.6
10.4
5.0
543

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F., Stokes

Penetration @ 77°F,

2388

21

HVEEM STABILITY TEST 31




Form 231

GENERAL TEST REPORT

Laboratory No. . //=252

Date Recelved -...4[.141_7_'_7_._ Date Reported ... Material AC Mjx (New)
Dist. or Res. Engr.G. G, Gareia
Address Pharr, Texas 255 8 56
Cutler Repaving Inc Control No. Sect. No. Job No.
Contract .
ontractor R. E. Cuellar Hidalgo Us 281
Sampler Federal Project N
, Engr, Tech, 1 County ederal Pro o, Hwy. No.
Sampler’s Title . . 21 4 /1 4 /77

Roadway

(pit, quarry, car or stockpile)

Sampled from District No. Req. No. Date Sampled

Identification marks Sta. 37+00 — Outside NBL

Producer

Specification Item No.

Quantity represented by sample

Material from property of

Has been used on

Proposed for use as

DETERMINATIONS
EXTRACTION TEST RESULIS

Sieve Sf_LEg . % By Wt,
Ret, 1/2" 0.0
Ret, 1/2" - 3/8" 0.0
Ret, 3/8" - No. 4 20,2
Ret, No, 4 - No, 10 49.1
Ret. No, 10 69.3
Ret. No, 10 - No, 40 3.1
Ret, No, 40 - No, 80 11,0
Ret, No, 80 - No, 200 9.8
Pass No, 200 1.6
Residual Bitumen 5.2

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes 2119
Ductility @ 77°F,, Cm 141
Penetration @ 77°F, 52

HVEEM STABILITY TEST 31




Form 2381

GENERAL TEST REPORT

Laboratory No. 77-333

Date Received 4/_14[77 Date Reported ...

Dist. or Res. Bogr. (.. G. Garcia

Material \C Mix (01d & New)

Address Pharr, Texas 255 8 56
Contractor Cutler Repaving Inc, Contrel No. Sect. No. Job No.
Sampler R, E, Cuellar Hidalgo B 281
Sampler’ Engr, Tech, I County Federal Project No. Hwy. No.
pler’s Title 21 4 /1 i /77
Sampled from Roadway District No. Req. No. Date Sampled

(pit, quarry, car or stockpile)

Producer

Quantity represented by sample

Has been used on

Proposed for use as

Sta, 37+00 -~ QOutside NBL

Identification marks

Specification Item No.

Material from property of

DETERMINATIONS
EXTRACTION TEST RESULTS

Sieve Size

Ret, 1/2"

Ret, 1/2" - 3/8"
Ret, 3/8" - No, 4
Ret, No., 4 - No, 10
Ret, No, 10

Ret., No, 10 - No, 40
Ret, No, 40 - No, 80
Ret, No, 80 - No, 200
Pags No, 200

Residual Bitumen

% By Wt,

0.0
0.5
20,8
44T
66,0
3.7
11,2
10.9
2.7
5¢5

TEST RESULT ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes
Ductility @ 77°F,, Cm

Penetration @ 77°F, --

- 3739
— 11

39

HVEEM STABILITY TEST 33



Form 231

GENERAL TEST REPORT

Laboratory No. 77-3 51

Date Received _4/_1..3[_7_'_7.“_ Date Reported — . ... ‘ Material Ag !g!.{ ( 01 d)

Dist. or Res. Engr. . _G._Garcia

Address Pharr, Texas 255 8 56

Contractor Cutler Repaving Inc, Control No. Sect. No. Job No.

Sampler R, E. Cuellar Hidalgo WS 281
Engr Tech, I County Federal Project No. Hwy. No.

Sampler’s Title ...~ .. N

Sampled from Roadway Dmizt No Req. No, ﬁ,{:ﬁs/j"l 4

(pit, quarry, car or stockpile) . N0 mple
Identification marks LPONY Int.-Parking lane (NB)

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

Specification Item No,

Material from property of

DETERMINATIONS
EXTRACTION TEST RESULTS

Sieve Size % By Wt,
Ret. 1/2" 0.0
Ret, 1/2" - 3/8" 3.8
Ret, 3/8" - No, 4 28,4
Ret. No, 4 - No, 10 2403
Ret, No, 10 5645
Ret, No, 10 - No, 40 8.9
Ret, No, 40 - No, 80 11.2
Ret. No, 80 -~ No, 200 | .5
Pass No, 200 6.9
Residual Bitumen 5.0

TEST RESULIS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes 45,692
Ductility @ 77°F,, Cm 5
Penetration @ 77°F, 27

HVEEM STABILITY TEST __ 47



Form 231

GENERAL TEST REPORT

Laboratory No. 77-345
Date Recetved 4/13/77 __ Date Reported .

Dist. or Res. Engr. _G._G. Garcia

Material AC Mix (New)

Address Pharr, Texas 255 8 56
Contractor Cutler Repaving Inc, Control No. Sect. No. Job No.
Sampler R, E, Cuellar Hidalgo W 281

County Federal Project No. Hwy. No.

Engr, Tech, I
Roadway

(pit, quarry, car or stockpile)

Sampler’s Title
Sampled from

Producer

Quantity represented by sample

Has been used on
Proposed for use as

21 4L/13/77
District No. Req. No. Date Sampled
Identification marks Ebony Int,-Parking Lane(NB)

Specification Item No.
Material from property of

DETERMINATIONS
EXTRACTION TEST RESULTS

Sieve Size % By Wt,
Ret, 1/2" 0.0
Ret, 1/2" - 3/8" 0.0
Ret, 3/8" - No. 4 20,0
Ret, No, 4 - No, 10 46,6
Ret, No, 10 66.6
Ret, No, 10 - No, 40 2,0
Ret, No, 40 - No, 80 11,1
Ret, No, 80 - No, 200 13.4
Pass No, 200 1.6
Residual Bitumen 5¢3
TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes 5332

Ductility @ 77°F,, Cm 141

Penetration @ 77°F, -— 28

HVEEM STABILITY TEST 34



Form 231

GENERAL TEST REPORT

Laboratory No. 77-350
Date Recelved 4/_]3L77 Date Reported _ ... . ...
Dist. or Res. Engr. G G. Garcia

Material AC Mix (01d & New)

Address Pharr, Texas 255 8 56
Contractor Cutler Repaving Inc. Control No. Sect. No. Job No.
Sampler R, E. Cuellar Hidalgo Us 281

p Ener. Tech, I County Federal Project No. Hwy. No.
Sampler’s Title (] . 21 A /1 3 /77
Sampled from Roadway Distriet No. Req. No. Date Sampled

(pit, quarry, car or stockpile)

Producer
Quantity represented by sample

Has been used on

Proposed for use as

Identification marks Ebony Int,-Outside NBL

Specification Item No.

Material from property of

DETERMINATIONS
EXTRACTION TEST RESULTS

Sieve Size

Ret, 1/2"

Ret. 1/2% - 3/8"

Ret, 3/8" - No, 4
Ret, No. 4 - No, 10
Ret, No, 10

Ret, No, 10 - No, 40
Ret, No, 40 - No, 80
Ret, No, 80 -~ No, 200
Pass No, 200

Residual Bitumen

% By Wt.
0.0
3.9

29,7
28.7
62.3
7.2
8.9
10.5
5.4
5.7

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes

Ductility @ 77°F., Cm

Penetration @ 77°F, -—-

HVEEM STABILITY TEST _ 27 _



Form 231

GENERAL TEST REPORT

Laboratory No. 77-461

Date Received _4./2_1_/77 Date Reported oo Material AC Mix (Old)
Dist. or Res. Engr. _G._G. Garcisa
Address Pharr, Texas 621 1 47
Contractor Cutler Repaving Inc, Contr f’l No. Sect. No. Job No.
gampler R, E, Cuellar Hidalgo SH 336

D. Ener. Tech. I County Federal Project No. Hwy. No.
Sampler’s Title 5 oag,dy.iay . 21 4/21 /77

Sampled from District No. Req. No. Date Sampled

Identification marks S 2 17450 - Inside NBL

(pit, quarry, car or stockpile)

Producer

Specification Item No.

Quantity represented by sample

Material from property of

Has been used on

Proposed for use as

DETERMINATIONS
EXTRACTION TEST RESULTS

Sieve Size % By Wt.
Ret, 1/2" 0.0
Ret, 1/2" - 3/8" 1.1
Ret, 3/8" - No, 4 21,5
Ret, No, 4 - No, 10 33.0
Ret, No, 10 55.6
Ret, No, 10 = No, 40 446
Ret, No, 40 -~ No. 80 18,6
Ret. No, 80 - No, 200 11,0
Pass No, 200 ‘ 4eb
Residual Bitumen 5.7

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes ———em——emmem 528/,
Ductility @ 77°F., Cm 1414+
Penetration @ 77°F, 33

HVEEM STABILITY TEST _ 40



Form 231

GENERAL TEST REPORT

Laboratory No. T7=449

Date Received 4/21/77___ Date Reported ... Materlal AC Mix (New)

Dist. or Res. Engr. . 0. G. Carcia

Address Pharr, Texas 621 1 47

Contractor Cut].er Repaving Inc. ) ?ontrol No. Sect. No. Job No.

Sampler R, E, Cuellar Hidalgo SH 336
E Tech. 1 County Federal Project No. Hwy. No.

Sampler’'s Title ngr. Lech, 21 A /21 /77

Sampled from Roadway District No. Req. No. Date Sampled

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

(pit, quarry, car or stockpile)

Identification marks 512, 17+50- Inside NBL

Specification Item No.

Material from property of

DETERMINATIONS
EXTRACTION TEST RESULTS

?ieve Size % By Wt,
Ret, 1/2" 0.0
Ret, 1/2" - 3/8" 0.2
Ret, 3/8" -~ No. 4 19.4
Ret. No, 4 - No, 10 42,2
Ret, No, 10 61,8
Ret., No, 10 - No, 40 1.9
Ret, No, 40 - No, 80 15.8
Ret. No, 80 - No, 200 131
Pass No, 200 2.0
Residual Bitumen 504

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 140°F,, Stokes =w—emeeeeeus 5512
Ductility @ 77°F,, Cm 141+
Penetration @ 77°F, -~ 27

HVEEM STABILITY TEST 33



Form 231

GENERAL TEST REPORT

Laboratory No. 77-460

Date Recetved 4/21/77 . Date Reported ... ..

Dist. or Res. Engr. .0s G. Garcia

Material AC Mix (01d & New)

Address Pharr, Texas 621 1 47
Contractor Cuté erCRepaving Inc. . ;;nt;ol No. Sect. No. ; :Iol;;l;.
R, E, Cuellar algo >
Sampler County Federal Project No. Hwy. No.
Sampler’s Title Engr, Tech, I 21 /77
Roadwa 21 4/21/
Sampled from 5 District No. Req. No. Date Sampled

(pit, quarry, car or stockpile)

Producer

Quantity represented by sample

Has been used on

Proposed for use as

Identification marks Ot8, 17450 ~ Inside NBL

Specification Item No.
Material from property of

DETERMINATIONS

EXTRACTION TEST RESULTS

Sieve Size

Ret, 7/8"

Ret, 7/8" - 5/8"
Ret, 5/8" - 1/2"
Ret, 1/2" - 3/8"
Ret., 3/8" - No. 4
Ret, No, 4 - No, 10
Ret, No, 10

Ret, No, 10 - No, 40
Ret. No, 40 - No, 80
Ret, No, 80 - No, 200
Pags No, 200

Residual Bitumen

% By Wt,

0.0
5.7
bed
4.1
28,6
13.5
56.3
8.0
9.9
15.6
5.0
5.2

TEST RESULTS ON RESIDUAL BITUMEN

Viscosity @ 1400F,, Stokes —me—e—ae 176

Ductility @ 77°F., Cm

Penetration @ 77°F,

75

HVEEM STABILITY TEST 32



RATE AT WHICH NEW ASPHALTIC CONCRETE MATERIAL WAS ADDED

Date Location (g gﬁ:{';j;‘:igs) NeszgsMgi Added (Lﬁ:%quaggo)
L/13/T7 US 281 5250 135 5144
L)L) TT US 281 7686 174, 45.3
L/15/77 S 281 84,08 193 ~ 45.9
4/18/77 0 281 4686 78 33.3
TOTAL S 281 2_6—,-0;—) -—;8.0._ 44o6
4/21 /77 SH 336 4631 180 7.7
L/22/7 SH 336 6448 260 80,6

TOTAL SH 336 11,079 440 794
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Location

US~281 Outside NBL
Inside SBL

SH-336 Outside NBL
Inside SBL

DYNAFLECT

Before

Average Surface Curvature Index

Recycling (2/3/77)

0,547
0.510

0.713
0.698

After Recycling (7/19/77)

0,456
0.438

0.530
0,530



Location

US-281

SH-336

Outside NBL
Inside NBL
Outside SBL
Inside SBL

Outside NBL
Inside NBL
Outside SBL

Inside SBL

SKID TEST

Average Skid Number

Before Recycling (4/5/77)

15
14
17
16

10

15

After Recycling (5/5/77)

23
33
20
13

18
22
20

R4



TRIMeen] STATE OEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION JOB 4 Ie=sTRIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER
(Before Recycled)
THIS PROGRAM WAS RUN » (4»19e77
.***ii*t**i*.***iﬁ**ﬁi**.*ti*iﬁ*****ﬁﬁ.ﬁ***ﬁ‘**i****i'*!**t***t!*tl!l'tll*lllllﬂ!ttﬂ

PROJECT IDENTIFICATICON

pIsTY COUNTY HIGHWAY CONT=SEC 8mp EMP PPSN LANE DATE
21 HIDALGO SHe336 - . - L Qdw1Se77

CALIBRATICN CONSTANTS  TOTAL LENGTH TOTAL COUNTER ADTY MRM
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,483 584, 2lw LU2eF

e AR R R AN A RA R R R AR A R AR AR R AR R AN R R R R R AN R AR AR R RN AR RN AR AR R AR R AR AR AR AN RARRR AN
LOCATION INFCRMATION

FRCM « LP 374

TO = HACKBERRY (OUTSIDE NBL)
RARKRRRRRRRNRR RN KR RAR RN R RARR R AR R ARRANRRRRRRRRARAR AR ARRRARRRARARR A RAR AR AR R NARRRRAR

MAYS RIDE METER DATA

MAYS METER
LOCATION (READING/0,2 M]) SI  SPEED REMARKS
BEG, TO 0,2 286,0 1,3 40
0.4 208,0 2,0 S0
0,483 84,0 2,0 30
xxxOW SI = §,3 AVERAGE SI = 1,6 HIGH S1 = 2,0a%a

*THE LOW,AVERAGE AND HWIGH SI VALUES DO NOT INCLUDE THE SI AT THE END CF THE SECTIUN,*



TRIMwe=] STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION JOUB 2 JIe==TRIM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = (4el9e77 (Before Recycled
***tti**tttt*t*tt*t*ttt*itft*t*********tt*t*t**tt*tii*i**t*t*ti**t****tﬁ*i*t*ti*i**l

PROJECT IPENTIFICATION

DIST CCUNTY HIGHWAY CONT=SEC BmpP EMP PPSN LANE DATE
21 HIDALGC Ske336 - * . M 04e}5=77

CALIBRATICN CCONSTANTS TOTAL LENGTH TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,485 661, elv 1d2wF

ltiitt*itti**t***t*t**t*ﬁ*it***t**tl*t*ﬁ*ﬁ**ﬁ****t*tt**t*ii***tttt****i*itﬁ***t*****

LUCATICN INFORMATION

FRCM = LP 374

YO = HACKBERRY (INSIDE NBL)
AANARR RN R AR AR RN AR AR R RN AR AR AR RN AR R AR R AN AN AR KA KR AR AR AR R RAAR AR AR AR R AR R AR AR ARAN KA RN KA RR

MAYS RIDE METER DATA

MAYS METER
LOCATICON (READING/0O,2 MI) SI SPEED KEMARKS
BEG, T0 0,2 305,0 1.1 30
0,4 261,0 1.9 40
0,488 95,0 1,8 30
#xxOW SI = 1,1 AVERAGE ST = 1,3 MIGH SI = 1 ,5%%x

*THE LOW,AVERAGE AND WIGH SI VALUES DO NOT INCLUDE THE SI AT THE END CF THE SECTIUN,=



TRIMwe=] STATE CEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPCRTATION JUB 3 Je===TRIM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = 04=19=77 (Before Recycled)
KRR AR R AR R R AR R AR AR RN AR AR R R R AR R RN R R AR R RRARANRR AR AR RN R ARRR AR AR AAARNRARARAAR AR RRRARR A A AR

PROJECT IDENTIFICATICN

DISY COUNTY HIGHWAY CONT=SEC BmP EMP PPSN LANE CATE
21 HIDALGOC Shm336 - v . R 04w)5e77

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FOR SECTIGN FCR PPSN NUMBER
11,10597 8,86599 0,490 791, 2= jd2wF

WERKRARARRRRAAN RN RN RRARR R AR RAAANRRARNRAAN R AR AARARRRNANRARRRRRARRNRAANRNRAAARNRRARNARNRARRRRRARARAR
LOCATION INFORMATION

FRCM = HMACKBERRY
T0 ~ LP 374 (QUTSIDE SBL)
AARRRRARAR AR KA RN R R AR RN R AR RN R RN AR AR AR AR R AR R AR RN R R R AR R AR KR AR RARANRRIRR AR AR R AR R AR AN R AR
MAYS RIDE METER DATA

MAYS METER
LOCATICN (READING/0,2 MI) S! SPEED REMARKS
BEG, TO 0,2 338,0 0,9 a0
0.4 263,0 1.5 40
0,490 193,0 0,5 40
*axLOW SI = 0,9 AVERAGE SI = 1,2 HIGH 81 = 1,5%%x%

*THE LOW,AVERAGE AND HIGHK SI VALUES DO NOT INCLUDE THE SI AT THE END CGF THE SECTION,»



TRIMwew]

STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION JOB 1 JwesTRIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

(After Recycled)

THIS PROGRAM WAS RUN = 04niG=77
AR AR R A RRRR AR AR RRARR AR R AR RN A AR AR AN AR AR AN AR AR ARRARARARR R R AR RN A RN AR AR R AR ARRARANRRA

PROJECT IDENTIFICATICON

DIST COUNTY HIGHWAY  CONT=SEC BMP EMP PPSN  LANE CATE
21 HIDALGC SKe336 . . . ] 04m15e77

CALIBRATICN CONSTANYS TOTAL LENGTH TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,491 492, 21w 142eF

EARRRERRARARER RN AN R R AR R AR AR AR R AN AR AR AR AR AN AR R R AR R AR AR AR AR AR AR R AR R KRR RNRARRANRAR
LOCATION INFORMATION

FRCM = HACKBERRY
TO « LP 374 (INSIDE S8L)

) **tt!tiit*ttti*tltt**t**t*it***ttii**t*ﬁ*tttﬁ*tittt*titt***t*t*ttt****ttl*itltllti*ﬁ

MAYS RIDE METER DATA

MAYS METER ,
1,GCATION (READING/0,2 MI) SI SPEED REMARKS
8EG, 10 0,2 189,0 2.2 40
0,4 187,.0 2,2 40
0,49 107,0 1.7 290 RED LITE LP 374
wxxOW ST = 2,2 AVERAGE SI = 2,2 HIGH S} & 2,2%%»

*THE LOW,AVERAGE AND HIGHM SI VALUES DO NOT INCLUDE THE SI AT THE END GF THE SECTIUN,*



TRIMe=s] STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORYATION JOB 2 JlemeTRINM
SERVICEABILITY INDEX (8SI) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN » (4w26mw77
KRR R RA AR R R AR R AR RN R R AN AR AR N R R R RN R A RN AR AR AR R A RN RN RN AR KN AR RN KRR ARAR RN RN R A RARARANRR

PROJECY IDENTIFICATION

pIsTY COUNTY HIGHWAY CONT=SEC BMP EMP PPSN LANE CATE
21 HIDALGC Ske336 - . . L 04m2Se7?

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER ADT KRM
ALPHA BETA FOR SECTION FOR SECYION FOR PPSN NUMBER
11,10597 8,86599 0,0 o, 2l= l42eF

ARKARRKRARAKRRRRARARRRARRAN AR AR RRNRRANRAARRRARRRRANRRARARRRARARAA A ARNRANARAARARARNR AR &R

LOCATION INFORMATION (After Recycled)

FRCM = LP 374
TO » HACKBERRY(QUTSIOE NBL) .
KA RRRRR IR R AR AR R AR R KRR R R AR R AN K AN R R A RN R AR R R R A R AR R R R R AR R AR R AR AR R RAR A AR AR KR AR AR AR RAAR
MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 MI) SI  SPEED REMARKS
BEG, TO 0,2 150,0 2,7 40
Cod 139,0 2.9 40
6,600 64,0 41 40

kkxkxTHE TOTAL LENGTH FCR THE TESYT SECTION IS LESS THAN THE SUM OF THE LCGCATIUNSaxzax

xxxOW SI = 2,7 AVERAGE SI = 2,8 HIGH 81 & 2,9#%nn
STUE 1 Nw_ AVERARE ANM WTRMW ST VALLFS NO NAT TNCIUDF THE SI AT THE END UF THE SECTION.®



TRIMee=]

STATE DEPARTMENT (F HIGHWAYS AND PUBLIC TRANSPORTATION JUB 4 IeeeTKIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PRUGRAM wAS RUN = (de26e77
AR AR AR A KA R A AR R R AN R A AN R R AR AR AR AR AR AR AR AR AN AR AR AR R R AR A RN AR ARR AR ARAR A AR AR AR KR AN R R kA

PRUJECT IDENTIFICATICN

pISY CCUNTY HIGHRAY CUNT=SEC BMP EMP PPSN LANE CATE
21 HIDALGC Sk=336 - . ’ M 04ed5=77

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FGR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,478 39y, 2le jUg=F

AR AR AR R AR R AR AR KRR AN R R R R AR R R AN RN R AR A AR R AR RN RN RN ARARRRRR AR AR R RN AAR AR AR R AAR AR RRARA AN AA

LOCATION INFORMATION (After Recycled)

FRCM = LP 374
TO =« HACKBERRY (INSIDE NBL)
AR AR KRR R R AR AR AR R AR A AR RARR AR AR AR R AR R AN R AR R A RN A RN AR R ARRAARKAR R AR AR RN R AR RARANARRRAR RS
MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 MI) SI  SPEED REMARKS
BEG, TO 0,2 172,0 2,4 40
0.4 154,0 2,7 40
C,478 117,0 142 40
#xaLOW SI = 2,4 AVERAGE SI = 2,5 HIGH 81 = 2,7#%x

*THE LOW,AVERAGE AND HIGH SI VALUES DO NOY INCLUDE THE SI AT THE ENU CF ThnE SECTION,»



TRIMwe=] STATE DEPARTMENY (OF HIGHWAYS AND PUBLIC TRAASPURTATICN JGB 1 Je==TxIHM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIOE METEK

-THIS PRUGKAM WAS RUN = (4=26=77
RERRRR KRR IR R AR A AN AR R RARRA RN AN R R AR R R R AR AR N AR R AR AR RA RN AR R AR R A AR R AR AR AR AN AR AR AR AANRRN AR

PROJECT JDENTIFICATICN

DIST CCUNTY FIGHWAY  CUNT=SEC HMP EMP PPSN  LANE DATE
21 HIDALGC Shw336 - . ] R 04m2S=7?

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER ADT MR
ALPHA BETA FUR SECTION FOR SECTION FCR PPSN NUNMBER
11,10597 8,86599 0,0 0, 2ln Luget

ARKAKRRAR RN AR AR RAN KRR RN RN A RRR AR AAR A AN AN ARNRRRRARNRARRRRRRARNRA KRR RARNNARRRARARAAARARRA AR N R AR

LOCATIGN INFCRMATICN

FRGM = HACKBERRY (After Recycled)

TO = LP 374 (OUTSIDE SBL)
AXRRR AR AR AR AR R R AR R KA KRR AR R R R AR AR N AR AR A AR AR AR R AR KRR A AR AR AR AR AR R AR AR R RARNRRAAKKAARRAANR

MAYS RIDE METER DATA

MAYS METER
LOCATIUN  (READING/0,2 MI) SI  SPEED KEMARKS
BEG, TO €,2 263,0 1.5 ag
¢4 175,0 2,4 uo
0,600 65,0 " 40

*kaxxTHE TOTAL LENGTH FCR THE TEST SECTION IS LESS THAN THE SUM CF THE LCCATIUNSxaxxs

*xalOw ST =3 1,5 AVERAGE SI = 1,9 HIGH S] = 2,4nxn
*THE LOWJ.AVERAGF AND HIGH SI VALUES DO NOT INCLUDE THE SI AT THE END OF ThE SECTIUN,»



TRIMeen]

STATE NEPARTMENT OUF HIGHWAYS AND PUBLIC THANSPCRTATION JCB 3 J==eTRIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = 04=26=77
KARARRRRRRR AN R AR R AR AN R R AR AR AR AR R AR R AR AR AR AR R R AR KR AR R AR KA AR N AN KA AN RN KA R AR AR AR AR AR

PROJECT JDENTIFICATIGN

DIST CCUNTY HIGHRAY CONT=SEC 8MP EMP PPSN LANE PATE
21 HIDALGC Sk=336 - . ‘ . § 04me2S=77

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,457 e8s, elw LdinF

AARERE AR AR AR AN R AR ARARRRAR AN AR AR AN R R AR RA RN RAR A AR AR AR RARAR AR R AR AN AR AR AN R AN ARARRARA NN
LUCATION INFORMATION -

FROM » HACKBERRY
TO = LP 374 (INSIDE SBL)
KA R RRAARRA R RN R RN A AR AR R AR R RN AR R R AR AN AN R R R AR R AR AARAR AR AR AN A RRN AR AR R AR RRARANANNRAR
MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 MI) SI  SPEED REMARKS
BEG, TO 0,2 114,0 3,3 40
0,4 114,0 3.3 40
0,457 55,0 2,2 40
#axLOK SI = 3,43 AVERAGE SI = 3,3 HIGH SI & 3,3na%

*THE LOW,AVEVAGE AND WIGH SI VALUES DO NOT INCLUDE THE SI AT THE END UF THE BECTION,»

(AFTER RECYCLED



TRIMeenl STATE DEPARTMENT OF HIGHWAYS AND -PUBLIC TRANSPORTATION JOB 5 JeseTRIM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PRNGRAM WAS RiIN = (08«09«77
ARRRARNR R AR R R R AN R AR AR R R R R R AR R AR AR NN RN RN RARRARR KRR RARRRNRRRRARANARNNRRNAARARARAANRAR RN

PRUJECT IDENTIFICATION (BEFORE RECYCLED)

DIST  COUNTY HIGHWAY  CONT=SEC  BMP EMP PPSN  LANE DATE
21 HIDALGO USe281 25508 ) ] R 03=03e77

CALIBRATICN CONSTANTS  TOTAL LENGTH  TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN, NUMBER
11,10597 8,86599 0,781 550, ele 142+F

RARRRKRRRARRRRRANNR AR AR R AN R AR AR R R AR RN R AR RN N RN AR ARNRNRNRAR RN RANRRAARRRRRARNARRARRRR A A RN RN

LOCATION INFORMATION

"FRCOM = STUBBS ST (CUTSIDE s8)
o T0 » FREDDY GONZALEZ DR
RANKRRARRAARRA R AR AR ARR R ARRN AR RN AN AN RRRNRANAARRAANRNARRARRARARARARARRNNARRNARRRARARNARARR AR RN AR
MAYS RIDE METER DATA

MAYS METER
LOCATICN (READING/0,2 MI) SI SPEED REMARKS
B8EG, TO 0, 210,0 2,0 30 S$TUBRS ST
0,4 308,0 1.1 30
0,78% 22%,0 3,2 30 FREODY GONZALEZ DR
*x2 OW ST = 1,1 AVERAGE SI = 1,5 HIGH Si = 2,0%xx%

*THE LOW,AVERAGE AND HIGH SI VALUES DO NOT INCLUDE THE SI AT THE END OF THE SECTION,»



O

TRIMe==] STATF DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION JUB 8 I=ewTkinm
SERVICEABILITY INDEX (ST) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = 08e09=77
AARRRNRRRRA AR A AR R R A AR AR AN AR AN R R A AR A AN NN AN AR AR AR AR R AN KRR R KRR AR ARRRRRNARARAR AR RARARA

PROJECT IDENTIFICATICN (BEFORE RECYCLED)
DIST CGUNTY HIGHWAY CONT=SEC BMP EmMp PPSN LANE DATLE
21 HIDALGO US=281 225 =08 ’ » 3 03=03=77
CALIBRATICN CONSTANMTS TOTAL LENGTH TOTAL COUNTER ADT _ MRM
ALPHA BETA FOR SECTION FOR SECTICN FOR PPSN NUMBER
11,1097 6.86599 0,781 550, cle L42wF

AARRRRRKRR AR AR A AR AT AR AR R AN R R AR AR R RN RN AR AR R AR ERARARRNAR KA AR R A AR R ARK AR AR ARRAARRRA KR K%
LOCATION INFORMATICON

FRCM = STUBBS ST (INSIDE §8)
TO = FREDDY GUNZALEZ DR
ARRRRRRRRRR AR A AR AR AR RN R AR AR R R AR R AR AR R R A KA R R AR AR KRR RR R AR R AR AR R AR AR AR KRN AR AR R RN A RN
MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 HI) SI  SPEED REMARKS
BFG, Y0 0,2 133,0 3,0 30 STUBBS 8T
| 0,4 122,0 3.2 30
| 0,781 195,0 3,5 30 FREDDY GUMNZALEZ CH
| xaxxLOw ST = 3,0 AVERAGE ST = 3,1 HIGH SI = 3,2%xaw

*THE LOW,AVERAGE AND HIGH SI VALUES DU NOT INCLUDE THE SI AT THE END OF THE SECTIUN,»



TRIM=asa] STATE OEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATICN JOB 6 I==eTKIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RINDE METER

THIS PRUGRAM wAS RUN e (8w09+77
AR KRR R RN KRR R R KRR AR R R AN R AR AR A AR A RN R R AR AR AN R K AR R AR AR R AR KRR R A KR AR AR R AR AR AR AR R AR R AR AR

PROJECT IDENTIFICATICN (BEFORE RECYCLED)
OIST  CCUNTY HIGHWAY  CONT=SEC  BMP EMP PPSN  LANE DATE
21 HIDALGC USe281 225 =08 . . M 05m03e77
CALIBRATICN CONSTANTS  TOTAL LENGTH  TOTAL COUNTER ADT MR
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,781 550, 2le 142eF

AARARRAR KRR R R AR R AR A AN KRR AR R AR R AR AR AR AR AR AR R AR AR AR R AR KR AR R RN RN AR AR AR AR R KA KR ARAR AR R X
LOCATION INFORMATION

FRCGM = FREDDY GONZALFEZ DR
TO = STUBBS ST (INSIDE NBL)
AAREARRRRARRRA AR RN AR R AR R RR R R AR RN K AR R AN AR R AR AR R R AR R AR AR R ARRAR RN A AR R AR AR KRR RAR KA AR AR AR

MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 MI) SI  SPEED REMARKS
0,2 0,0 20 FREDDY GUNZALEZ DR
0,4 130,0 3,0 39
0,6 $9,0 3,5 30
0,8 0,0 20 SPRAGUE ST
1,600 124,0 3,1 3 STUBRS ST

*xxxaxxTHE TOTAL LENGTH FCR THE TEST SECTIUN IS LESS THAN THE SUM CF THE LCCATIUNS*xxxx

*xxLOW SI = 3,0 AVERAGE SI =. 3,3 HIGH 81 3 5,5%x»
*THE LOW,AVERAGE AND HIGH SI VALUES DO NOT INCLUDE THE SI AT THE END QF THE SECTIUN,#



TRIMeew] STATE OEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPUORTATIUN JUb 7 Je==TRIM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = (8«09«77
AR RNERARAN R AR RAARARRR R R R AR RRARR AR AR AR AR KRR A AR AR RN AR R AR AR AR KRR AR KA RRANARRNRRARA AN RAAK

PROJECT IDENTIFICATIGN (BEFORE RECYCIED)
DIST COUNTY HIGHWAY  CONT=SEC BMP EMP PPSN  LANE DATE
21 HIDALGO US=281 225 =08 . . L 03=03=77
CALIBRATICN CONSTANTS TOTAL LENGTH TCTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION FUR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,781 550, 2le j42eF

ARRRRRERRARR AR RARARNR R AN B AN R R AN AR R AR AR AR AR R AR KA AR R RN R ARA KRR RRRRRRARRNARRANRRRAARRA
LOCATION INFORMATLON

FROM = FREDDY GONZALEZ DR
TO = STUBBS 8T (QUTSIDE NBL)
ARERRRRARRAAR AR A AN N R R R AR RN KA AR RRRARRARN RN AR R R AR R RARRRARA KR RN AR AR AR AR RRARRRRRRAR NN

MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/0,2 MI)  SI  SPEED REMARKS
BEG, 70 0,2 263,0 1.5 30  FREDDY GONZALEZ DR
0,4 258,0 1,5 30
0,6 0,0 . 20  SPRAGUE 8T
0,781 262.0 1,1 30 3TUBBS §7
eax ON 8] = §,5 AVERAGE SI = 1,5 HIGH S] & 1,5%x%»

XTHE LOW,AVERAGE AND HIGH 81 VALUES DO NUT'INCLUDE THE S1 AT THE END QF THE SECTYQN &



TRIMewe] STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION JUB 3 IemeTRIM
SERVICEABILITY INDEX (S1) COMPUTED FROK THE MAYS RIDE mMETER

o ) A ”IﬂjﬁﬁPROGRAM WAS RUN = 08=09«77 o
RARRARR KRR AR AR R A AR R R AR RRRANR R R AR AN N R R AR A AR AR R AN RRA AR NN AR R AN AR A AR R AR R R KRR R AN R AR AR RN R RN

'PROJECT IDENTIFICATION (AFTER RECYCIED)
DIST COUNTY HIGHWAY  CONTeSEC BMP EMP PPSN  LANE DATE
21 HIDALGC uS=281 225 =08 . . M 04=iSe77
CALIRRATION CONSTANTS YOTAL LENGTH  TOTAL COUNTER ADT MRM
ALPHA BETA FOR SECTION “FOR SECTYYION FOR PPSN "~ NOMBER
11,10597 8,86599 0,781 550, 2le LU2wF

KARRR AR AR R ARRAR R AR AR R A AR A AN RAN KRR R AR A AR R ARR AR R AR R RARARNR AR R AR AARSR KRR AARRARARRRRRRARRAN

LOCATION INFORMATION

FRCM = FREDDY GONZALEZ DR
YO = STUBBS ST (INSIDE NBL)

ARAKARRANRRRARN R AN R AR RAARRAANRARN AR R ARRAARRRNRRANRRAANRANARRA AN AR RRNANRARRKAARRKARRAARARNAR

‘MAYS RIDE METER DATA

MAYS METER
LOCATIUN  (READING/0,2 MI) 81  SPEED REMARKS
BEG, 70 0,2 164,0 2,5 40 FREDDY GONZALEZ OR
0,4 126,0 3.1 60
0,781 127,0 4, 30 STUBBS ST
xxxL0W SI & 2,5 AVERAGE S1 = 2,8 HIGH S1 = 3,1nns

*THE LOW,AVERAGE AND HIGH SI VALUES DU NOT INCLUDE THE SI AT THE END OF ThE SECTICN,+



TRIMema] STATE DEPARTMENT UF HIGHWAYS AND PUBLIC TRANSPORTATILON JOE 4 JesaTRIM

SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RIDE METER

THIS PRCGRAM WAS RUN = (B=09e77
RANARRNRRERNER AR R AR R AR N A R AR R A AN R A AR R AN AR AR AN AR R AN AR AR A I R R RRRRRRARA KA AR RRRRRR KRR R KAk &

| PROJECT IOENTIFICATICN (AFTER RECYCLED)

DISY COUNTY HIGHWAY  CONT=SEC BmMP EMP PPSN  LANE DATE
21 HIDALGE USw281 255 =08 . . L 04=15=77

CALIBRATIUN CONSTANTS  TOTAL LENGTH  TOTAL COUNTER ADT RM
ALPHA BETA FOR SECTION FUR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,781 550, 21e 142eF

Rk RRRA R R AR AN AN AR AR R R AR R RN AR AR R AR R KA R A AR R AR KRR R AR AR R RARR A AR RARRN RN R AR R R A ARANAR AR AR AN kR
LOCATION INFORMATION

FROM = FREDDY GOMZALEZ DR
T0O = STUBBRS SY (NUTSIDE NBL)
AR AR AR AR RAR R AR R RAARARA RN A RN R R KRR R R AR AR AR ARR R AR AR AR R R AR R KRR AR AN KRR AR A AR R AN N RA AR AN AR
MAYS RIDE METER DATaA

MAYS METER
LOCAYION (READING/0,2 MI) S1 SPEED REMARKS
BEG, TG 0,2 157,40 2.6 40 FREDDY GONZ2ALEZ CR
0,4 132,0 3.0 30
0,784 138,0 4,0 30 STUBRS ST
*2xLOW SI = 2,6 AVERAGE S1 = 2,8 HIGH S]1 = 3,0xx%xx

*THE LOW,AVERAGE AND HIGH SI VALUES DO NOT INCLUDE THE SI AT THE &MD GF THE SECTIGN,



TRIMee=] STATE REPARTMENT UF HIGHWAYS ANU PUBLIC TRANSPUGRTATICH JCB 1 lee=TkIm
SERVICEABILITY INDEX (SI) COMPUTED FKUM THE MAYS RIDE METER

THIS PROGRAM WAS RUN = 08«09«77
AR KRR KRR KRR AR KRR KRR KRR AR AR AR AR R AR R AN AR AR AR AR RAR KR AR K AR R R AN AR R AR R ARAR AR RARAN AR AN KR

PROUJECT IDENTIFICATICN (AFTER RECYCLED)

DIST CCUNTY HIGHWAY CUNTe=SEC BMP EmP PPSN LANE DATE
21 HIDALGC USe281 25508 . N R 04=20=77

CALIBRATICN CONSTANTS TOTAL LENGTH TCTAL CCUNTER ADT MKV
ALPHA BETA FOR SECTICN FOR SECTIUN FOR PPSN NUMBER
11,10597 8,86599 0,781 %50, clm QU2=F

AAKRRNRRARARR AR AR AR R RN AR R R RN R AR AR R A KRR A AR AR R AR R R R R KRR AR RARKARRANRRRARANRRRR R AN R AR AR
LOCATION INFORMATICN

FRCHM = STUBBS ST (QUTSIDE SB)
TO = FREDDY GONZALEZ DR
KRKRARKRRARR RN AR RAR AR AR AR R KA A KRR R RN R AN RAR RN A RA R AN R AN R RN AR R AR KRN R R AR AR RARR RN AN KRN AR &
MAYS RIDE METER DATA

MAYS METER
LOCATION (READING/042 MI) SI SPEED KEMARKS
BEG, TC 0,2 148,0 2,8 30 STUBBS ST
0,4 117,0 3.2 30
G,6 99,0 3.5 30
0,781 103,0 3,3 30 FRECDY GONZALEZ LR
*xxl (JW ST = 2,8 AVERAGE SI s 3,2 hIGH S1 = 3,5%xx

*THE LOW,AVERAGE AND WIGH SI VALUES 0O NOT INCLUDE THE SI AT THE EMD GF THE SECTIUN,»



TRIMee=] STATE DEPARTMENT UF HIGHWAYS AND PUBLIC TRANSPCRTATICw JCB- & ==elRIM
SERVICEABILITY INDEX (SI) COMPUTED FROM THE MAYS RICE METEK

THIS PROGRAM KAS RUN e (8w=09=77
ARRRER KRR R R R RN AR AR R AR A AR AR R RN R AR R AR AN AR R R AR R AR ARRANRA AN AR AR AR RN KRR ARRRARR RN AR RRRRRAR

PROJECT IDENTIFICATICN (AFTER RECYCLED)

DIST CCUNTY HIGHWAY CUNT=SEC BMP EMP PPSN LANE DATE
21 HIDALGC US=281 225=08 N a S 04e20e7?

CALIBRATICN CONSTANTS TOTAL LENGTH TOTAL COUNTER AD1 MRM
ALPHA BETA FOR SECTION FCR SECTION FOR PPSN NUMBER
11,10597 8,86599 0,781 550, 2le 142«F

AR RRANR KRR AR A RN A R AN R AR AR R R AR R AN R R R AR R R AR RN R AR R AR RN RR R AR RN R AR AR R AR R RARRARR N RAR RN
LOCATION INFORMATICAM

FROM = STUBBS ST (INSIDE SB)
v YO » FREDDY GONZALEZ OR
KRR RN AR AR R KRR AR AR R AR AR AR R R AN AR R R R R AN R R AR R AR AR RN AR R AR R AR AR R A AR R AR AR NA KR A AR R AR R K

MAYS RIDE METER DATA

MAYS METER
LOCATION  (READING/O0,2 MI)  SI  SPEED REMARKS
BEG, TO 0,2 159,0 2,6 30  STUBBS ST
0,4 160,0 2,6 40
0,781 106,0 443 40  FREDDY GONZALEZ DR
x#xLOW 31 = 2,6 AVERAGE SI = 2,6 HIGH SI = 2,6wx#

*THE LOW,AVERAGE AND WIGH SI VALUES DO NOT INCLUDE THE SI AT THE EMD QF THE SECTION,s
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REPAVEIL: TUEL 1BE AN COST

U3 Highway 281

Gallons of Fuel used: (h‘llons of Fuel us2d per square vard repaved:
Diesel Propane Dicgel Propane Total

358 1836 0.014 0.071 0.085
Cost of Tuel used: Cost of Fuel used per sguare vard repaved:
Diesel Propane Digsel Propane Total
§150.36 $596.70 £0.006 £0.023 $0.029

State Highway 336

Gallons of Fuel used: Gallons of Fuel uged per gauare yard repaved:
Diesel Propane Diesel Propane Total

105 6320 0.0 0,057 0.066
Cost _of Tuel used: Cost of Fuel us=d_per square vard repaved:
Diesc] Propane Dicoel Propane Total
$44.10 1204475 $0.004 {0.018 $0.022

RETAVER: TABOR COST PER SGUARE YARD

U5 Highway 281

¥

40 ¥an Hours € §44.50 per hour =  £1780,00

$1780,00

—_——— = $0,068 per square yard
26030 S.Y,

State Highway 326

x
20 lan Hours € {44.50 per honr =  ££90,00

£890,00

= $0.080 per square yard
11079 S.Y.

#Cost per hour does not include indirect cost to Company,



0

COST OF HOT MIX ASTHALTIC CONCHLTH MATeRIAL akd HAUL

HMAC Mix at Plant: §10,86 per ton Haul from plant to project: 520,00 per hour

U5 Highway 281

.

£20 Tons  MAC x §10,86 per ton = Wik

B LAae
L6092,20 P
= §0,24 per square yard

26030 S.Y,

e e ‘o A = S
Haul {(Q@ Miles) at $20,00 per hour x 174.5 hrs. =  §z200.C0

i D

w<290,00

26020 5.7,

= $¢0,088 per squire yard

State Highway 336

440 Tons MMAC X £10.86 per ton =

= $0.43 per square yard

11079 5, Y.

Haul (6 Miles) at £20,00 per nour x 75,0 hre, = $1500.00

£9500,00
= $0,135 per square yard

11079 5.Y,




SUMMaRY OF COST

SURFACE RECYCIIEG

US Highway 287

é
i
=
=

Fuel 0,029  per square yurd
Labor 0.068 ! ! !

Zquipment 0,503 . " "

Sub Total: £0.600  per souare yard

HMAC 04240 g " "
(avg. 44,6 #/5.7.)

Haul 0,088 n 1 "

Control 0,072 B i "

Total: 1,00 per squuare yard

tute Highway 336

REFPAVER: Fuel 50,022 per square yurd
Labor 0.0 v ® y

Hguipment 0,498 ! v "

Sub Total: 0600 per squire yard

EMAC 0,420 v m
(avoe 794 /50Y0)

N 1 v
Haul C.125 i i
Traffic
Control " t "
Total: wlheat)  mor yerd

NPT ANTA T TIRia N LT e T
DONTAETTONAL HMaC OVIRILY

£0,90 per square yucd fow 100 7/ eq

£1.,12 per squors yard for 125 #/sguare yards

>

haged on L78.00 per ton o I

21,35 ver square yard for 150 7 /square vards
t )

HAC In place



ENERGY ANALYSIS

The comparison between the energy requirements for this surface recycling
process and a conventional hot mix asphaltic concrete overlay is based upon the
field data obtained during the project and energy data from the Asphalt Institue
publication "Energy Requirements For Roadway Pavements" MISC-75-3, dated April 1975,

The following information and calculations apply to both the recycling process
and a conventional hot mix asphaltic concrete overlay.

General

The asphalt cement was hauled 245 miles in a 4-axle diesel powered truck to
the hot mix plant,

The coarse aggregate consisted of gravel which was run through a crusher to
reduce oversized particles and to achieve a desired gradation, Screenings are a
by-product of this operation, therefore no additional energy requirements are
considered for their production. The coarse aggregate and screenings were hauled
33 miles to the hot mix plant, Aggregate hauling was done using 4-axle diesel
powered trucks, The coarse aggregate contained an average moisture content of
13% by weight, the screenings averaged 4% moisture by weight and the field sand
averaged 6% by weight., The aggregates were combined at the hot mix plant using
60% coarse aggregate, 20% screenings and 20% field sand., The combined aggregates
contained an average moisture content of 3% by weight and were dried and heated from
80°F to 3000F,

The asphaltic concrete mix composition was 5.3% asphalt and 94.7% aggregate and
was hauled from the plant to the road in 3-axle gasoline powered trucks.

Energy Requirement-Materials

Manufacture of asphaltic cement 587,500 Btu/t*

Haul of asphaltic cement from
Manufacture to hot mix plant

245 mi, x 2 x 3270 Btu/tm* = 1,602,300 Btu/t
Total for asphaltic cement per ton = 2,189,800 Btu/t

Aggregates:

CGrush coarse aggregate

60% x 40,000 Btu/t* = 24,000 Btu/t

Process field sand

20% x 15,000 Btu/t* = 3,000 Btu/t

Haul-coarse aggregate

33 mi, x 2 x 3270 Btu/tm* x 60% x 1.015 = 131,400 Btu/t

Haul-screenings

33 mi, x 2 x 3270 Btu/tm* x 20% x 1,04 = 44,,900 Btu/t

Haul-field sand
12 mi, x 2 x 3270 Btu/tm* x 20% x 1,06 = 16,600 Btu/t

Total for aggregates = 219,900 Btu/t



The following calculations apply only to the surface recycling projects,

Hot Mix Asphaltic Concrete

Mix composition, US-281 & SH-336
Asphalt, 5.3% @ 2,189,800 Btu/t
Aggregate, 94.7% @ 219,900 Btu/t

Total for mix

Plant operations, US-281 & SH-336

Dry aggregate, 3% @ 28,000 Btu/%*, 0,947t
Heat aggregate, 220°F @ 470 Btu/OF/t*, 0.947t
Other plant operations

Total plant operations

Haul of mix
Us-281, 9 mi, x 2 x 4270 Btu/tm*
SH-336, 6 mi, x 2 x 4270 Btu/tm*

Spread, Heat, Scarify and Compact Material

0S-281 - Diesel (Roller & Repaver)
358 gal., x 139,000 Btu/gal.*

US-281 - Propane (Repaver)
1836 gal. x 91,000 Btu/gal.*

Total Btu used to spread, heat and scarify
material on US-281

SH-336 -~ Diesel (Roller & Repaver)
105 gal. x 139,000 Btu/gal,*

SH-336 - Propane (Repaver)
630 gal. x 91,000 Btu/gal.*

SH-336 - Diesel (Light Pneumatic Roller)
13 gal., x 139,000 Btu/gal.*

Total Btu used to spread, heat and scarify
material on SH-336

o

I

116,100
208,200

Btu/t
Btu/t

3244300

79,500
97,900
19,800

Btu/t

Btu/t
Btu/t
Btu/t*

197,200

76,900
51,200

49,762,000

167,076,000

Btu/t

Btu/t
Btu/t

Btu

Btu

216,838,000

14,595,000

57,330,000

1,807,000

Btu

Btu

Btu

Btu

73,732,000

Btu



Surmary of Energy used for Surface Recycling

US-281, 26,030 sy of surface worked with the addition of 580 tons hot mix added
for an average compacted depth of 0,96 inches,

324,300 Btu/t
197,200 Btu/t
76,900 Btu/t

598,400 Btu/t

598,400 Btu/t X 580t,

Mix Composition
Plant Operation
Haul

13,300 Btu/sy

1

26,030 sy
Spread, Heat, Scarify & Compact 216,838,000 Btu = 8,300 Btu/sy
, 26,030 sy 21,600 Btu/sy
21,600 Btu/sy = 22,500 Btu/sy-in.

0.96 inches

SH-336, 11,079 sy of surface worked with the addition of 440 tons hot mix added
for an average compacted depth of 1,08 inches.,

324,300 Btu/t

Mix Composition
197,200 Btu/t

Plant Operation

Hnu

Haul 51,200 Btu/t
572,700 Btu/t
572,700 Btu/t x 44,0t = 22,700 Btu/sy
11,079 sy
Spread, Heat, Scarify & Compact 73,732,000 = 6,700 Btu/sy
11,079 sy 29,400 Btu sy
29,400 Btu/sy - 27,200 Btu/sy-in.

1.08 inches



The following calculations apply only to conventional hot mix asphaltic

concrete overlay,

Hot Mix Asphaltic Concrete

Mix Composition:
Asphalt, 5.6% @ 2,189,800 Btu/t
Aggregate, 94.4% @ 219,900 Btu/t

Total for mix

Plant Operations:

Dry aggregate, 3% @ 28,000 Btu/#*, 0,944t
Heat aggregate, 220°F @ 470 Btu/°F/t¥*, 0,944t
Other plant operations

Total plant operations

Haul of Mix:
7.5 mi, (avg.) x 2 @ 4270 Btu/tm*

Spread & Compact Material:
3@ 4,5 gal/hr @ 139,000 Btu/gal per 150t/hr#

Summary of Energy used for Conventional Hot Mix

Mix Composition
Plant Operation
Haul of Mix

Spread & Compaction

Total
Compacted density of the mix will be 145 pecf.

603,500 (145 ) 0.75 = 32,800 Btu/sy-in.
(2000) :

Comparison of Energy Requirements

Surface Recycling 24,900 Btu/sy-in.

Conventional Hot Mix 32,800 Btu/sy-in,

122,600 Btu/t
207,600 Btu/t

330,200 Btu/t

79,3“) BtU./t
97,600 Btu/t
19,800 Btu/t*

196,700 Btu/t

nun

= 64,100 Btu/t

n

12,500 Btu/t

330,200 Btu/t
196,700 Btu/t
64,100 Btu/t
12,500 Btu/t

603,500 Btu/t

(avg. both projects)

Comparison of Energy Requirements Considering Savings in Asphalt

Surface Recycling 24,900 + 56,700

H

Conventional Hot Mix 32,800 + 115,900

81,600 Btu/sy-in.

148,700 Btu/sy-in.

* Information taken from Asphalt Institute publication "Energy Requirements For

Roadway Pavements" MISC-75-3, dated April 1975,



Comparison of Energy Considerations of Asphalt

Asphalt in itself is considered to be energy or an energy source. It
generally will provide a Btu equivalent between fuel o0il numbers 5 and 6. For

comparative purposes, asphalt will be considered to have a Btu equivalent of
152,000 Btu/gal.

New Hot Mix

Hot mix weight of 145#/cu.ft. @ 5.6% asphalt

145#/cu.ft. x 0.75 cu.ft/sy-in. = 109#/sy-in. of ACP
109#/sy-in. x .056 asph = 6.1# asphalt/sy-in.

Asphalt @ 8# gallon = 6.1 + 8.0 = 0.7625 gallons asphalt/sy/in.
Btu/sy-in. = 152,000 x 0.7625 = 115,900 Btu/sy-in.

Recycled Hot Mix

US Hwy. 281

New hot mix added: 44.6#/sy @ 5.3% asphalt

Amount Asphalt/sy = 44.6#/sy x .053 asphalt = 2.3638# asphalt/sy
Asphalt @ 8#/gallon = 2.3638 + 8.0 = 0.2954 gallon asphalt/sy
Btu/sy = 152,000 x .2954 = 44,900 Btu/sy

44,900 Btu/sy # 0.96 in. = 46,771 Btu/sy-in.

State Highway 336

New hot mix added: 79.4#/sy @ 5.3% asphalt

Amount asphalt/sy = 79.4#/sy x .053 asphalt = 4.2082# asphalt/sy
Asphalt @ 8#/gallon = 4.2082 + 8.0 = 0.526 gallon asphalt/sy
Btu/sy = 152,000 x 0.526 = 79,952 Btu/sy

79,952 Btu/sy # 1.20 in. = 66,627 Btu/sy-in.

not

Average Btu of Recycled Hot Mix

46,771 + 66,627 + 2 = 56,699 Btu/sy-in.
Summary
USING NEW HOT MIX ENERGY CONTAINED IN ASPHALT = 115,900 Btu/sy-in
USING RECYCLED HOT MIX ENERGY CONTAINED IN ASPHALT = 56,699 Btu/sy-in. (Avg.)

Savings in energy consideration of asphalt = 115,900 Btu - 56,699 Btu =
59,201 Btu/sy-in.
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