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TNTRODUCTION

The need to restore and rehabilitate asphalt pavements has never been greater. To

continue to overlay existing pavements wastes our limited aggregate sources and costs the

taxpayer additional dollars. The asphalt binder tends to deteriorate long before the

aggregate does. Also, numerous overlays tend to raise the overall profile of the roadway.

This can affect drainage, curb heights, and in extreme cilies can lead to clearance problems

for high vehicles passing under low bridges.

This project explores in-place recycling as a possible alternative to overlaying with

100% virgin asphalt mix. Data collected from five in-place recycling projects in Arkansas

was analyzed and is contained in this report. From this information, the literature review,

and interviewing various personnel in this field, guidelines were developed. These

guidelines will enable the designer to do the following:

l. Determine if the properties of the existing roadway are conducive to a

satisfactory in-place recycling job.

2. Formulate a mix design blending the existing roadway material and virgin asphalt

hot mix in the proper percentages to produce a new surface that will perform

satisfactorilY.

RE\IEW OF LITERATURJ

Hot in-place recycling has been used successfully in other countries for many years.

For the purposes of this report only two methods are considered. These are the remix and

the repave methods. The Arkansas State Highway and Transportation Department became

interested in these processes when the Atlanta District of the Texas DOT began using them

in 1984.

Texas used the remixing process later that year on a 130,000 sq. yd. project on U.S.

59 at Luftin. Two additional projects followed in l9E5 and 1986 totaling 240,000 sq. yd's.

Prior to this, other states were still uncertain about the method. However, at that

time, remixing was an accepted process in Europe where highways were designed to be

easier to remix at a later date.

Maryland DOT monitored Pennsylvania's Schuykill County project in 1985. Three

districts in Maryland were involved in hot in-place recycling where they added harder

aggregates to increase skid resistance and also recycled open graded mixes. The original

contract in Maryland's District 7 was doubled from 50,000 to 100,000 sq. yd's'

The Colorado DOT let it's largest and deepest (1.75 inches) hot in-place recycling

I
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project in 1992. The main purpose of this project was to level the driving lanes and seal the

cracks while reconditioning as many miles as possible with the funds available. The desired

"more miles for the buck" made the recycling approach particularly attractive to Colorado.

It appears that city street and state DOTs across the United States have proven that

hot in-place recycling can meet or exceed all specification requirements for virgin HMA.

DESCRIPTION OF PROJECTS AND RELATED INFORMATION

In-place recycling of asphalt pavement is generally classified into two types: hot in-

place and cold in-place recycling. This report will concentrate on hot in-place recycling

(HIR). HIR is divided into the remix option and the repave option.

The five in-place recycling projects in Arkansas are listed in Table I. The

Department currently allows both the remix and the repave options. Remixing involves

heating the pavement then milling the heated pavement to a depth of 1 inch to | 314 inches,

adding ,irgrn asphalt mix, mixing both together in a pugrnill, and relaying all in one pass.

Repaving consists of heater scarifying the pavement, relaying the pavement material, placing

a new surface mat immediately after the recycled mat, and compacting them both at the

same time. Each construction project is outlined below:

Newport

Hwy. 67, Section 15, and Hwy. 367, Section 2l at Newport was the fust project in

Arkansas to be rehabilitated using the in-place recycling method. Remixer Contracting Co.,

Inc., of Austin, Texas, was awarded the contract for Job 5918 at Newport. Construction

began in September, 1987. A preliminary rutting survey by ATITD Research personnel

indicated the existing pavement was rutted ll2" to 314" and as much as I l/2" in several

locations. Remixer Contracting Co. scarified the existing Type 3 Surface Course I ll2" and

remixed with 20 lbs./sq. yd. of virgin Type 2 Surface. No rejuvenating agent was added to

the mix on this project.

Vilonia

Preliminary testing was completed in August, 1988 for the rehabilitation of the

existing asphalt surface on Hwy. 64, Section 9 at Vilonia. The pavement was found to be

consistent enough in asphalt content and penetration values to be suitable for in-place

recycling. Remixer Contracting Co., Inc. was awarded the contract for Job 8980 and

began construction in June, 1989. The existing 1" of Hot Mix Seal Course and the

underlying Type 2 Surface Course were scarified to a depth of I ll2" and remixed with 35

lbs./sq. yd. of virgin Type 2 Surface mix from Conway Asphalt at Conway, AR. Low

penetration values of the existing material necessitated the addition of 0.10 gal./sq. yd. of

a
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rejuvenator to the blended mix. The asphalt content of the blended mix averaged 5.Zoh and

penetration values averaged 24, Core specimens taken after construction averaged94.Zoh of

the theoretical density or 143 .2 pcf. The Special Provision Specifications for Job 8980 are

in Appendix B.

Arkadelphia

Selected sections of Hwys. 5l and 67 at Arkadelphia were in need of surface

rehabilitation in July, 1989. Samples of the existing asphalt material were taken and tested.

The penetration values of the existing pavement ranged from 14 to22. It was determined

that in-place recycling would be the proper method for this project. Remixer Contracting

Co., Inc. was awarded the contract for Job 70009. The existing pavement was scarified to

a depth of I ll2" . 50 lbs./sq. yd. of virgin Type 2 Surface asphalt material and 0.10 gal./sq.

yd. of rejuvenator was remixed with the old pavement. Remixer Contracting Co., Inc. had

set a target asphalt content of 5.8% and a target penetration value of 33 for the blended

mix, with a minimum penetration value of 25. The proposed starting date was October 23,

1989. Quality control testing of the actual mix indicated a 6.00/o asphdt content. The virgin

Type 2 Surface had 4.9o/o-5.4o/o asphalt content. Penetration values of the blended mixture

ranged from 39 to 57.

Magnolia

Selected sections of Hwys. 82 and 132 in Magnolia were included in a rehabilitation

project that began in August, 1989. Materials and Research personnel were requested by

the District Seven Engineer to obtain samples of the existing asphalt material. The existing

pavement was sampled and tested and the results were given to Remixer Contracting Co.,

Inc., the low bidder on this project, Job 70010. The asphalt mix design with the remixer

option was developed by Remixer Contracting Co., Inc. and construction began and was

completed in the fall of 1989. The Special Provision Specifications for Job 70010 are in

Appendix B.

Texerkene

Preliminary evaluation of this project initially indicated that the existing surface

course was placed under two different jobs. The first job (he 8th. St. couplet of Hwy. 67,

Section 1) was completed in 1978; the second job (the remainder of Hwy. 67, Section l,

and Hwy., 71, Section 2) was complaed in 1980.

Two sets of roadway cores from both jobs were tested to show that approximately

I ll2" of Type 2 SurFace existed on both jobs. Extraction and Abson tests revealed that the

Type 2 Surface on the first job had an asphalt content of 5.3oh with a penetration value of

41, while the Type 2 SurPace of the second job had an asphalt content of 5,lo/o and a

penetration value of 40. These results indicated that the asphalt surface course was

3
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consistent enough to be a good candidate for in-place recycling. The repave option with the
addition of 0.05 gal./sq. yd. of rejuvenator was selected for this project. Cutler Repaving,
Inc. of Lawrence,KS was low bidder and Job 30052 was constructed in the summer of 1990.
The Special Provision Specifications for Job 30052 are in Appendix B.

Site Performance Measurements
These construction projects have been completed for up to five years and have

different levels of performance. Initially, three test sections, good, medium, and poor were
selected from each jobsite based on pavement performance at that time. Profilograph, rut
measurement, and deflection data were accumulated at each jobsite. In addition, core
pavement samples were taken for lab analysis. The projects are ranked in Table II by
assigning equal importance to each of the following categories: rut depth, profile index, ride
rating, skid number and cracking. Each project was assigned a numerical value based on
their ranking in each category with a lower number denoting better performance. The
numbers were totaled in each category and averaged to rank the projects by pavement
condition. These results are plotted in Figure I.

To assign a numerical value for pavemgnt performance, a system similar to that used
to develop the pavement serviceability index @SI) was used. The values reported in Table
III should not be considered as an accurate PSI value expanded to a scale from 0 to 100, but
an estimation of the Department's pavement serviceability rating used in our pavement
management system.

Table III gives the ratings of the projects based on asphalt distress and ride rating and
compares this with equivalent single axle load data. Asphalt distress is subdivided into
cracking and rutting. Ride rating is comprised of profile index and Mays Ride Rating. The
PSI is calculated by deducting points from 100 based on the site's perforrnance in the above
categories. Cracking in the particular site is ranked against the other sites from one to six
with one being the site with the least cracking. This number is a straight deduct from 100.
Rutting is also a straight deduct with points being deducted in increasing amounts based on
any rut 8132" or deeper (i.e.,8132" and9132": -l pt.: 10132'and 11132": -2 pts. and so
on) The profile index is multiplied by two and added to 100 minus the ride rating. This
number is divided by two and added to the total deducts for cracking and rutting. This
number is then subtracted from 100 to arrive at the PI.

Figure II plots the pavement serviceability rating versus the ESALs for each location.
These points fall either above or below a line which correlates measured performance. Two
locations, Vilonia and Newport, are above the line indicating their perfonnance is better
based on the number of ESALs.

COMPARISON OF TEST DATA

Results of pavement and core data are listed in Table IV. Penetration and Absolute
Viscosity @ 140 deg. F. values are incomplete at this time, but further testing is ongoing.

4
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The Magnolia penetration values are in the 36 to 45 range after 4 l/Z years of service which
appear indicative of a pavement binder that has not become too hard or brittle. Penetration
values between l0 and 15 or lower indicate a hard binder that is not conducive to good
pavement performance. This is the range that some of the penetrations fell within before in-
place recycling and with the addition of rejuvenator, these values were raised to an

acceptable level. Table V compares wheelpath and between wheelpath in situ air void,
density, and tensile strength data for each of the three test sections of each jobsite. Tables
VI, VlI, and VIII present averages for each jobsite for the same wheelpath and between
wheelpath data. It is interesting to note in Table VI that the lowest air voids (2.7o/o) were
found at Newport which also had the highest average rut measurements (gl3T") of the six
projects. This same relationship was evident at fukadelphia (Hwy. 5l) with an average of
3.3o/o air voids and 8132" rut measurements. As expected, with the exception of one
project, the between the wheelpath air voids were slightly higher than the wheelpath data.

Magnolia and Arkadelphia (Hwy. 51) have the most desirable air void numbers. Table VII
is a comparison of density values. The lower numbers found at Arkadelphia (Hwy. 67) and
Vilonia coincide with the higher air void percentages at these locations. As before, the
between the wheelpath data indicates less compactive effort than the wheelpath data. Table
VIII compares tensile strength values. Newport, with the highest tensile strengths, also had

the lowest air void content. The density and tensile strength values appear to be in line with
those of regular asphalt overlay mixes.

COST ANALYSIS

5

The conservation of two nonrenewable resources, aggregates and crude oil, which
in turn reduce energy consumptiorq must be considered when evaluating the cost
effectiveness of asphalt pavement recycling. With the present equipment, recycling agents,
know-how and technology, most aged asphalt pavement can be recycled and the final
recycled mix will be structurally equal or near equal to that of virgin asphalt pavement. As
a result, the required overlay thicknesses are reduced resulting in savings of money,

resources, and energy.

furother way to look at savings that can result from rerycling is to consider the

amount of asphalt pavement that would need to be landfilled if it were not recycled. The
Asphdt Recycling and Reclaiming Association (ARRA) surveyed its contractor members to
determine the amount of recycling and reclaiming work performed in 1991. Only a small
number, 39 contractors, responded to the survey. Howerrer, these 39 contractors kept
11,339,703 tons of asphdt pavement from being landfilled in 1991. According to ARRA



this resulted in a savings to tixpayers of $664,184,838.50 in 1991.

To overlay the existing surlace with one lift (l ll2") of new pavement has been

estimated to cost approximately $63,625 a mile, compared to $32,077 a mile for full depth

heater recycling with added virgin asphalt mix.

U.S.D.O.T. Demonstration Project No. 39 found that the initial cost benefits of

single pass asphalt recycling provides 35oh more pavement repair for each maintenance

dollar spent. In other words, 1.35 miles of highway could be paved with the single pass

asphalt recycling method compared to 1.0 mile of highway with the conventional equivalent

method.

A comparison can be made using a weighted average unit price for a ton of Type 2

Surface asphalt mix and a ton of in-place recycled asphalt mix. The weighted average unit

price for a ton of Type 2 Surface was $27 a ton in 1993, whereas a ton of in-place recycled

asphalt mix would cost $23.

CONCLUSION

The research to date has focused on the following: (l) determining the performance

of the five in-place recycling jobs to date, and (2) correlating mix properties to

performance.

All five jobs that were monitored during this study have performed satisfactorily to

date. The in-place recycling mixes have not continued to close up voids and rut as standard

overlays often do. Rutting does not appear to be a problem with in-place recycling mixes.

However, based on the data in Tables II and trI, it appears that certain locations

outperformed others. Age of the pavement and the number of ESALs play an important

role in each location's performance.

Phase I of this project has demonstrated that in-place recycling is a realistic and cost

effective alternative to conventional asphalt overlay. The savings associated with recycling

asphalt pavement can be used to rehabilitate many additional miles for the same available

tunding.

Phase tr wil concern the pavement serviceability of standard asphalt overlays.

Monitoring of these jobs will continue tkough Phase IL
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TABLE I

LOGATION OF IN.PLACE RECYCLING PROJECTS

'remix method

* repave method

Route Secti Location MileL Lane Mi les . Yds
64 I Vilonia* 12.0-18.62 13.24 92,929

67

367

15

21

Newport* 0.10-2.60

7.30€.90

12.5

8.0

80,669

51,627

132

82

1

3B

Magnolia.

Magnolia* 2.2A4.08

55-2s.1 1.1

3.52

7,745

24,792

67

71

1

2 Texarkana

0.0{.95

14.17-14.

3.8

3.28

26,753

23,091

67

51

6

1

0.0-3.36

76-32.01

6.72

4.5

47,310

31.681
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TABLE III

COMPARISON OF ESAL DATA

VERSUS

PAVEMENT SERVICEAEILITY RATING

LOCATION RATING ESAL

TEXARKANA

MAGNOLI.A

VILONIA

ARKADELPHIA (Hwy. 67)

ARIGDELPHIA (Hwy.51)

N RT

69.07

s9.92
75.98

74.39

78.07

72.28

542,520

1,421,366

633,909

541,044

441,379

1,096,962
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TABLE VII

cottPARrSoN or
DEN8ITY (E,cf) VALUES

LOCATION WP BWP AVG.
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ARKANSAS STATB HIGIII{AY AND TRANSPORTATION DBPARTT{ENT

SPECIAT PROVISION

JOB 8980

ASPHALT CONCRETE STIRFACB RBIIIBItrITATION

DRscRTprrolf- This item shall consist of rehabilitatlon of theexisting asphalt eoncrete surface by heating, scarifying andremixing in place material, mixing in new asphalt concrete hotmlx surface course and reraylng on the exlstlng roadway, ln con-formity with the 11nes and grades shown on the plans or as desig-nated by the Engineer

Asphalt concrete hot mix surface course shall be 1n accordancewlth Section 406 of the Standard Speciflcations for Highway Con-structlon, edltlon of 1988 except that construction methods spe-cifled herein shall govern for new hot mix asphalt concrete whenremlxed wlth recovered materlals.
TATRRTAT.S- Asphalt reJuvenatlng agent

the following requlrements:
(lf required) shall meet

hornrty
t{Lu- fa:r

Tet lbtbd B4tl-rereat-s

Vlscoslty at 77'F, (SF) AIfID Test 411 100

0. 10Sleve t€st, 6) AASHTO - T59

Resldrre, (%) AASIITO - T59 60

A.gphalteres, (f) AST}' EOO6 1.0

Resl&E Tests (Erom Evalnratlon)

Viscelty at 140'F, (cSt) AIIID Test 418 75 250

Flash Folnt, ('F) AHID Test 403 3?S

HTlr nEsrcn Thc Contractor shall Eubmlt a mix deslgn to theEnglneer. Thls deslgn shall. lnclude target values for asphaltcontent of the recycled mlx, penetratlon of the recovered asphalt
cement, and asphalt content of the vlrgln mlx. A minimun asphaltpenetratlon of the recycled rirtx w111 be established by the Engi-
neer based upon the rcsults from the mix design. The work
lnvolved ln furnlshlng a n1x deslgn, includlng all required revt-sions, will not be paid for directly but will be consideredincluded in thc price bid for Asphalt Concrete Surface Rehabilt-
tatLon.

15



3-18-47
Rev. 4-7 -87
Rev. 5- 10-89

Iacg ? .€ R-qEv a tL J

ARIGNSAS STATB HIGHT{AY AND TRANSPORTATION DEPARTUENT

SPBCIAL PROVISION

JOB 8980

d';::'':::'::::::':::i:,':::::::arecyc1edmixture that is not overasphalted or eomposed of asphait oiinsufficient quality. The contractor as a minimum shalI - performthe following tests on at }east one sampre per day of therecycled mtxture:

1. Determlnation of Asphalt Content of Bltumlnous Mlxture (AHTDTest 450 or 451 or other approved method)

2. Determlnatlon of maximum speciflc gravity of Bitumlnous paving
Mlxtures (AASHTO T209) .

3. Recoverv of Asphalt from Solution by Abson Method (AHTD TestMethod 422).

4. Penetratlon of Bltunlnous Materlals (AHTD Test Mcthod 404)

The rejuvenatlng agent sharr be added at a rate to produce arecycled asphalt penetratlon value above the predeterminld mini-Du!o. rf a dally sample falls to meet thls reeutrement two (z)addltlonal samples will be randomly taken at 2 -other 
1oeationsrepresentlng !h" -failing days productlon. rf any one of thesetests falls, that days productlon may be subJect t; removal oracceptance at a reduced pri.ce. The penetratlon sampre shallbecome the ProPerty of the Department afttr testing for veriflca-tlon.

The Contractor shall split all samples of asphalt mix taken forextractlon and recovery, and for maxlmum specfifc gravlty. Onehalf of each sampre sharr be derlvered to the Engineer. TheEnglneer riII randouly test thls portlon of the samptis for thepurpose of checklng thc Contractor's procedures and results. AIIdailv test results shall be made avallable to tn" nniineer. TheContractor shall_ also plot the test results, and .if" the plotsavallable to the Englneer. Arr test resurts ina ploii shalr bemade avallable to the Englneer by 12:00 p. tt. 6t the followingworklng day.

The r.ork lnvolved ln providtng quallty control wlll not be paldfor directlv but wlll be considcred included in the price uia'ioiAsphalt Concrete Surface Rehabllltatlon.
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ARKANSA^S STATB H:GIIHAY AND TRANSPORTATION DBPANTUBNT

SPBCIAT PROVISION

JOB 8980

A.SPEALT CONCRETB SI'RFACE RBII^BILITATIOH

EQUIPHENT

(a) P;ocess{na Rouiornent- The eqUlpment fOr heatlng,
ing, remixing, 6trd repaving
be as approved by the Englneer and shall conslst of the
i.ng:

(1) A heatlng mechanlsm capable of heatlng the asphalt concrete
pavement to a temperature hlgh enough to alror scarlflca-tlon of the materlal to the specified depth wlthout break-
lng aggregate partlcLes, wlthout charrlng the exlstlng
asphalt, and without produeing undesirable porrutants. The
heatlng mechanlsm shaIl be so equlpped that heat apprlca-tlon sha1l be under an enclosed or shtelded hood.

(2) A levellng mechanlsm capabre of gatherlng the heated andscarlfled materlal lnto a wlndrow or otherwlEe collectlngfor remlxlng.

(3) A system for addlng and unlfornry blendlng new asphalt
and,/or reJuvenatlng agent wlth the reclalned mlx durlng the
remlxrng and leverlng operatlon. The application rate for
the added materlal shall be synchronlaed wlth the machlne
speed to provlde unlform appllcatlon.

(4) A "y"tem for unlformly mlxlng ner asphalt concrete hot mlx
surface coursc wlth the scarlfled nlxture to provlde a
homogeneous mlx and distributlng the blended mixture over
the wldth belng processcd and flnlshed so as to produce a
unlform cross sectlon and surface.

(b) Rollers Rollers shall be ln accordance wlth Sectlon 409
of the Standard Speclflcatlons.

CONSTROC?TOTI XFTIIOTE

(a) Gbneral The pavemcnt surface to be rehabllltated shall be
cleaned of all dlrt and other obJectlonal materj.al by bladlng,
brooming or other approved methods, prior to beglnning heating
and scarification operations.

(b) Eaci I nc I h, lnrl nl ra{ rc The pavement surface
shal.I be evenly heated, scarifled and reworked to the wldths and
depths shorn on the pIans. Heating shalI be controlled shown on
the P1ans. Hcatlng shall be controlled to assure unlform heat
penetratlon wlthout causlng dlffercntlal softenlng of the sur-
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ARKANSAS STATE HIGET{AY AND TRANSPORTATION DBPARTUENT

SPECIAL PROVISION

JOB 8980

ASPHALT CONCRETB SURFACE REEABILITATION

faces. Charring of the asphalt will not be permltted. The scarl-
fled material shall be gathered by the levellng device, remixed
and relaid. Rejuvenating agent, if required, shalI be applied
uniformly to the searlfied materj.al prior to remixlng and level-
ing unless otherwise approved by the Engineer. The rate of
application shall be aE determined by the Englneer baEed on labo-
ratory tests on pavement samples.

The requlred amount of new asphalt concrete hot mix surface
course shall be added, thoroughlf mixed with the scartfted mate-
rial, Iaid and eompacted.

The heated and scarlfled materlal shal1 have a temperaturc ln a
range between 200'F and 255'F as measured lmmedlately behlnd the
scarlfler. The Englneer w111 select the teuperature wlthln these
Iimltatlons, and the mixture shall not vary from thls selected
tenPerature by more than 25'F and shaIl remaln wlthln the above
llmlts.

Care shall be taken to protect adJacent trafflc fron heat dao-
age. Therc shaIl be no burnlng of trees, shrubs, or other lands-
caplng adJacent to the pavement. It shall be the responslbillty
of the Contractor to protect the adJacent landscaplng from heat
damage. This protectlon may conslst of indlvidual shlelding
and/or nater spray or other methods approved by the Englneer.
The repalr of any danage resultlng from the Contraetor operatlon
shall be made at no cost to the State.

9lhen a pass ls rlade adJacent to a prevlously placed mat, the
Iongltudlnal jotnt shall extend at least two inches horlzontally
Into the prcvlously placcd mat. Other methods approved by the
Englnecr Eay be used that lnsure a tlght Jolnt between the mats.

(c) Conoaatton- Conpactlon w111 begln before the mat tempera-
ture drops bclow 190'F. A11 rolllng shalI be completed before
the mlxturc tenpcrature drops belor 175'F unless deternlned by
the Englneer that a hlgher minlmun compactlon temperature ls
requlred for proper compactlon.

Compactlon of an lnplace recycled mlx ls knorn to varyrlth the
asphalt content of the recycled nlx, the amount of reJuvenator
required to soften the mlx, and the asphalt content of the virgln
mlx. To avoid overasphaltlng and compactlon to greater than 971
denslty, the Englneer may a11or areduction ln the asphalt content
of thevirgln asphalt mlx up to 0.4X from the target value pro-
vided the Contractor can show proof of lmprovenent in the
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ARKANSAS STATB HIGE}IAY AND TRANSPORTATION DBPARTUENT

SPECIAL PROVISION

JOB 8980

ASPHALT CONCRETE SURtrACB REEABITITATIOT{

recycled mlx from such an adJustment. No increase j.n asphalt con-tent will be allowed to ald in meetlng mrnlmum density requlre-
ments.

IrR,Frfon oF [RAsURBlltNT- Asphalt Concrete Surface Rehabllltatlonwlll be measured by the square yard. Rejuvenating agent wirl be
measured from a calibrated meter used to dlspense tha rejuvenator
and checked by carcuratlng apprlcatlon rate from amount ofrejuvenator used and square yards treated. Asphalt concrete hotmix surface course shall be measured in accordance with Sectlon
406.

BAsrS OF PAYrRIlr- Hork completed and accepted and measured asdescrlbed above 1111 be pald for as follows:
(a) Asphalt Concrete Surface Rehabllltatlon sha1l be pald forat the unlt prlcc bld per square yard for "Asphalt Concretc Sur-face Rehabilitatlon", whlch prl.ce shall be fuI1 compensatlon forcleaning exlstlng paveruent; for arl heating and scarlfylng; formlxlng of ner_and exlstlng naterlal and labor, tools, equlpnentand incidentals necessary to complete the work.

(b) ReJuvenatlng agent shall be pald for at the contract unltprice bid per gallon for reJuvenating agent.

(c) Asphalt Concrete Hot Mlx Surface Course shaIl be pald forin accordance wlth Sectlon 406.

Payment w111 be made undcr:

Pav Tten Pav Untt

Square Yard

Gallon

Asphalt Concrete Surface Rehabllltation
ReJuvenatlnA Agent

E
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ARtrANSAS STATE EIGIII{AY AND TNAIISPORTATION DEPARTUBNT

SPECIAI PROVISION

JOB 70010

A.SPEAI,T CONCRETB SIIBFACE REIIABILITATION

DEscRTPrroH This item shaLl consist of rehabilitation of the
exlst,ing asphalt concrete surlace by heating, scari.fying andremi.xing in Place material, mixing in ner asphalt concrete hot
mix surface course and relaying on the exlstlng roadway, lD con-formity rrith the llnes and grades shogn on the plans or as d,esig-
nated by the Engineer.

Asphalt concrete hot mix suriace course shalL be in accordancerith Section 406 of the Standard Speciflcations for Highnalr Con-structlon, edltlon of i988 except that construction methods spe-cified herein shall govetn for ner hot oix asphaLt concrete shen
remixed nith recovered materlals.

TATRRTaT.S- Asphalt reJuveaating agent
the following requlreoents:

(if required) shall oeet

BrcerE
l{ln Ear.

Test ltetbd Beqdrcoents

Viscoslty at 77'F, (SF) AIIID Test 411 r00

0. 10Sieve test, (X) AASIIrc - T59

Resldue, (%) AASIITO - 159 60

AsphalterEs , (%) ASTII 8006 i.0

Residr! Tests (Erom EnaFcration)

Viscosity at 140'F, (cst) AIIID Test 415 75 ZSO

Elash Boint, ('F) AIilD Test 403 3?s

HTY nRcrc|t Thc Contractor shall suboit a mi.x design to theEnglneer. Thls deslEn Ehall include target values jor asphart
content of thc recyelcd nix, penetratlon of the recovered asBhalt
cetrent, and asphaLt contcnt of the vlrgin mix. A nininuo asphaltpenetration of thc rccyeled nix rill be established by the Engj,-
neer based upon the rcsults iron the mix design. The rork
lnvolved ln furnlshing a m1x dcsig:n, lncludlng all requj.red revi-sions, rill not bc paid for directly but HilI bc considcredincluded in tbc price bid for Asphalt Coacretc Surface Rehabili-
iati.on.

15
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ARKANSAS STATE HIGH}IAY AND TRANSPORTATION DEPARTUENT

SPECIAL PROYISION

JOB 70010

ASPEAI.T CONCRETE ST'BtrACB REITANJLITATION

ooAI.TTY eox'Ror. The contractor sharl produce a recyci.edmixture that is not overasphalted or composed of asphalt oflnsufficient quality. The contractor as a minimum shalr performthe forrowing tests on at reast one sample per day of therecycled olxture:

1. Determinatlon of Asphalt Content of Bitumlnous Mixture (AHTDTest 450 or 4S1 or other approvetl method,)

?. Deternination of maxj.mun specifie gravity of Bituminous pavingMixtures (AASHTO T209) .

3. Recovery of Asphalt from Solution by Abson Method (AHTD TestMerhod 422).

4. Penetratlon of Bltuninous Materials (AHTD Test l,lethod 404)
The rejuvenating agent shal1 be added at a rate to prod,uce arecycled asphalt peaetratlon vaLue above the p""a"i."rained minl-rrurB. rf a da1lv saople farrs to neet this-ri;i;;nent tro (z)addltional sanples will bc raadonly tak.n .t 2 other ]ocatlonsrepresenttng !h" -failing days productlon. If ary-on" of thesetests fails, that days production may be subJect to removaL oracceptance at a rcduced price. The penetration sample shallbecome the ProPerty of the Dipartmcnt-"itir testing -for verifica-tion.

?he Contractor shall split all sanples of asphalt mix taken forextractlon and recovcry, and for maxiDul! spccfifc giavity. Onehalf of each sanplc shall ue aerrverea to-it. Errgirr""r. TheEnglnecr riLl raadooLy test thls porifon of tire-sampfls for thepurPose of chccklng thc Contractor's procedures and results. AIldailv tcst resurts sharl be nadc avaiiabl"-io-irr.--g"iirr..r. Thecontractor sharl_ arso prot the test resurts, ina-mii<e the plotsavallable to the Englneei. All test resufiJ-i"a--piot, shalI bemade avallable to -thc Eagiaeer by L2z0O p.tr. ;i-ah" followlngworking day.

Thc r.ork lnvolved in providlae quality control will not be paidfor- dircctlv but 1111 bi consiacrJa in"i"aIa'-ii-tr,l-irice bid forAsphalt Conercte Surface Rehabilitit,fon.

i
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ARKANSA.S STATE EIGB}IAY A}ID TRAT{SPORTATIO}I DEPABTUENT

SPECIAL PROVISION

JOB 70010

ASPHALT CONCRETB STIRFACE REIIABILITtrIION

EOT}TP}fRNT

(a) P'ocessinc Eouipn.nt- The equipment for heating,ing, remixing, &Dd repavingbe as approved by the Engineer and sharr consist of theing:

t
i

(1) A heat,lng mechanism capable"of heatlng the asphalt concretepavement to a teEPeratute high enough to altow scarlflca-tlon of the raaterial- to the specifled aepi[-nithout b;a;i-lng aggregate partlcles, wrtiout charring the existtngasphalt, and without producing undesiriuf" ioliutants. Theheatlng nechanlsn shall be-so equipped tbat t."t appllca-tlon shall be under an enclosed or strtelaca rrooo.

(2) A leveling oechanlso capable of gatherinS the heated aadscarlfled naterlal lato a rlnd,row or otherwlse collectlnifor renlxlng.
(3) A systen for adding and unifornly blending ner asphaltand,/or rejuvenatlng agent rlth tbe retlaioJa-nlx aurini irreremixing and levelj.ng operatlon. The appii".iion rate forthe added materlal sball be synchronlzed rlth the machlnespeed to provlde unlforn application.
(4) A system for unlfornl]r nlxing new asphalt concrete hot mixsurfacc course rlth the scarifled nixturc to provide ahomogencous nix and distributing the blinded mixture overthc rldth bctag procesrcd and flnlshed "o "J-io' produce auniforao cross scctlon and surfu"..
(b) Rollerr- Rollers sha1l be 1n accordance rlth Sectlon 409of thc Standard Speclflcations.
cotfsrRllcTrof, rETtrorre

, (a) Gencrrl The pavcloent surface to be rehabllitated shall becleancd of a1l dlrt and other objeci:.onal-ilil;i;i uy bradlng,brooaing or othcr approved octhods,-prior to beginninl rreatiiiand scarification operations.
(bl Faattrr?. . st-api?wfnc anrl olrt tnar The pavement surfaceshali be evenly heated, scirifi.ea ana re"orked to the nidths anddepths shown on thc pIans. Heating shall be controif.a shonn onthe plans. llcatlng shall bc controllea to assure uni.forn heatPenctration nlthout causlng dlffercntlal softenlng of the sur-
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ABEANSAS STATE EIGEI{AY AND ?RANSPORIATION DEPANTIIEHT

SPECIA! PROVTSIoN

JOB 70010

ASPIIAT.T CONCBBTE ST'RFACB BEEABILITATION

faces. charring of the asphart will not be pernitted. The scari_fied materlal .shalI be iatherea-Uy-iir. Ieveling device, remj.xedand relaid. Rejuvenating agent, if required, --iE"ff be appliedunifornrv to the scarified nateriil-pr'ior to rioiiing arra revel-ing ualess otherrlse aPProverl uy--iti- Engineir. ----rrr" rate ofapplication shall be as deterrain"a Uy-tte Englneer based on labo_ratory tests on pavenent saepLes

The requlred amount of nen asphalt concrete hot mix surfacecourse shall.be added, thorouglfv oixed rith the-scarified Eate-rial, laid and compacted.

The heated and scarlfled materlal sbau have a tenperature ln arange betwecn 200' F aad 265'F as measLea lanedlaieiy uehrnd thescarlfler' Thc Engiacer will sereci-iL t.rp"rature wlthia theserinitatlorul, and the nlxture shall not vary froo this serectedtenPerature by nore than 25'E ana snau. reraia wlthla the abovelinlts _Y5__ n4 v.3+.J

Care shall be taken to protect adJaceat trafflc frou heat dao-age. There shall be no Uurnine oi ;il;, shrubs, or other 1and,s_caPing adiacent to the pavencnt. It shall ue irre-ri"porr"ibirityof the Contractor to proiect the .aJic.ot laadscaplag lrom heatdanage. This protectlon nay consist of iaaii.:.aiaI shieLdingand/ot water sDray or other nethods 
--"pproo"a 

by the Engrneer.The repair of any daaagie resutiin; f;;; tbe Coair"Jto, operatlonshall be made at no cosi to the Stlta: --

l{hen a PaSS ls.nade adJacent to a prevlorrsly placed, mat, theloagltudlna1 iolnt shau cxtend at ieist tro incbes horlzontatlyinto the prcvrorrsry placed nat. Otber netbods approvcd by theEaslnecr Dar bc used that lnsure i-iiini jotnt berween the oats.
(c) conaaatron coupactlon r11r begln before the nat te.pera-ture drops trcIor 190.F. All rofffag-i[iff -U"--"orpf.t"o 

bcforethe mlrturc tenpcraturc aropi-uei"rlzs'F-uarei"-I.t"".lned, bythe Enginecr that a hlgher raiainun conpactioa tc,pcrature isrequlred for proper sotrpactlon.

Conpactlon of aa lnplacc recycj.ed nix ls known to varywith theasphaLt contcat of tle recrclea-;ii, il; arcunt of reJuvenatorrequircd to soften the oix, and thc'.ipLft cJnicni-ot the virglnmlx. To avoid ovcraspbalting ana compi"iio" to grcater than g7zdensity, the Englneer nay allo, .""auiifoo in the asphalt contenrof thevirgin asphalt nlx up to O.4Z fron tbc targct value pro_vided the contractor can shoe, pi".i of inprovcoent in the

I
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ABXANSAS STATE EIGEWAY AND TRANSPORTATION DEPABTUENT

SPECIAT PROVISION

JOB 70010

ASPEALT COIICRETE SURTACB RETABILTTATIOII

recycled mix from such an adJustment. No increase in asphalt con-tent will be a110red to aid in oeetlng minimum aensity require_ments.

IrRTEon ot lrnAsuRRrEnr Asphalt concrete surface Rehabilltatlonrirr be measured bv the square vard,. Rejuveniail; 
"i"rrt wilr bemeasured from a ca-Librated neter used to d,ispeni"-trrI rejuvenatorand checked by calculatlng apprlcatlon rate from anount ofreiuvenator used and squarc yard,s treated. aspfrafi-concrete hotmix surface course shall be measured ia accordance with scction406.

rrAsrs oF pAyrRNT- Hork conpleted aad accepted and measured, asdescrlbed above rrrr be pald tor ai-totio"s,
(a) Asphalt Concrete Surface Rchabllltation sha1l be paid forat the unlt prlcc bld per square yard for "Asphalt concretc sur-face Rehabilttatlon", wllch price !t"if -U. fi,ti;;;pJ*"aio. f orcleaning ex!.sting paveroent; tor ali-heatfng ana-siirffying; formixi.ng of ner and existlag raterlal and labJi,---ioof", eeufpoentand incidentals necegsarlr to conplete ihc rork.
(b) Reiuvenatlry ageat shall be pald for at the contract unltprice bid per galloa for rejuvcnatlne ii"nt.
(c) Asphalt Concretc Hot U1r Surface Course shall be paid forin accordance r{Ith Section 406.

Payment rtll be oade ,lndcr:

Pav Ttan Pav onlt
Asphart coacrete surfacc Rchabilltatlon square yard

ReJuvenatlne Agcnt Gallon

I

t



ARKAT{SAS Sf,trE EIGHdAT AND BA}ISPORTAIIC{ DEPAn}'EIE

sPErtL mowsroN

JOB 70010

ASEAI,T CE ETT T'SED I}I YIBGIN ASEAI,T
COiITEE AIXTII]RE

A.sphalt, cemenE used to produce AsphalE Concrete Hot Mix Surface Course
(I)fpe 2) for rnixing triEh Ehe' recycled aspfralt pavement sha1l be in
accordance wlth SecElon 4O9 of the Standard Speclfications for }Liglmay
Constnrction, edition of 1988 o<cept uhere modified herein.

The grade of asphalt ceIIEnL shaIl be an AC-20 and have a mininn:m
peneEraEion value of 55 al 77oF.

The tlpe 2 .dsphalt Concrete Sr:rface Course made rlth this asphalt cerenu
sha11 reet all the requlrerlents of Sectlons 404 and 405. An approved mix
design rl"ill be regtrired.

l.Jtt-ile $pe 2 Asphalt Concret Sr.rface Course is being zupplied to thisjob, this mix rril1 be acceptable for oBher jobs using Tlpe 2 Asphalt
Concrete Sr:rface Course provided all the reqrriranrents of Dlvision 40O are
meE.

I

I

I
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ARKANSAS STATE I{IGHWAY AND TR,ANSPCR,T.4,IION DE?.{RTHEN?

SPECI.{L PROVISiON

JOB :ooqz

ALTER,NATE NO. 1

ASPHALT CONCRETE SURFACE R::iAtsILITATiON
Ent't IPHENT

(a)
ln
atl

g
d

Proceising EguipruenF. The equipmeni Eor heacing, scarify-, remrxing, and repaving-:h"lL be as approrred by-Ehe En3!nee:shall consisc oE the Eolloring:
(1) A heaEing mechanism capable

pat/ement to a E,emperature hi
eion oE the maLerial Eo the'
ing aggrega Ee par tieles , rr-i E,

pha I c , and wi E,hou E, producing
heaEing raechanism s[rall be i
Eion shall be under an enclo

of heaiing che asphalt concraia
gh enough Eo allow scariEiea-
specified depch nichouE, break-
houE cha;ring Ehe exisc,ing as-
undesi:able-polluEanEs . -Th"

o equipped Ehae heac appLiea-
sed or shielded hood. - -

Q) A l"y:lirtg mechanism eapable of gaihering Ehe heaEed, and,seariEicc maEeriar inco a windrow or orhirwise colleecin3for remixing
( 3 ) A .s.ys Eem . f or adding and unif ormly blend,ing ne,* asphal uand/oI rejuvenaring agenr r.iih thl reclaimEd, m1x-a[ring rher.emixi.rg.and revering operaiion. ?ee applicaiion raEa-fcr

Ehe added maEeriar shali be s.ynchrcni.zei'rich Bhe machinespeed to provide unif orn apglieaE,ioa.
(4)

c

As
sur
hom
Ehe
uni

Is Eem f or unif ormry mixing nerr asphalt, conc;eEeho t mixface course wiEh the sea;ified milrure Eo providi a
ogeneous oix and distribuEing Ehe blended mixeure over
.widch being processed and flnished so as Eo produce atotrn cross section and surface.

(5) { eopielvF octhod of deEerarinrng depih searif!ed, and, coeardepch oE bLendcd, oixture.
(b) nglters. Rollers shalr be in aceord,anee rriEh seetion 409ol l,hc SEanderd Spceif ieaEions.

ucTI0tv

(f) GineEal*- Th. pavemenE surface r,o be rehabiliEaEed sharl becleaned oE afI dirt and oEher obj.eeEionable material by blading,brooruing-9I oEher approved mechols, prior ro u"ginning't""iinl"'and scarifieaEion ollraEions

I

I

I

I
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ARKANSAS HIGHWAY Ar\D TRANSPORTATiON DEPARTIIENT

SPECIAL PROTISiON

JOB :oo:z

ALTERNATE NO. 1

ASPHALT CONCRETE SURFACE RE!{ABILITATION

(b) HeaEinE, scarifying and placing. The
be evenaf re'ror

P
kshall

avemenE, surfaee
ed t,o the wid chs

shall be conErolled
e con E,ro Iled co as -

and depths shoun on Ehe plans.
as shown on Bhe plans. HeaEing
sute uniform heaE peneEraEion r
sofcening of Ehe surfaces. Cha
be perrui rued. The scari.f ied oa
the leveling device, remixed an
if required, shall be applied u

.tal prior !o remixing and le'rel
by Ehe Engineer. The raEe of a
mined by t,he Engineer based on
samp Ies .

!h.n a pass-is made adjaeenE Bo
longitudlnal joint shaLl exrend
lnEg Bhe previously placed mac.
Engineer may be used- EhaE insure

Hea t,in
shall

i rhou e

rring o
ueria I
d relai
ni fo rml

nq
pI

unl
iea e

abora i,I

t
b
causing differencial
f the asphalc nill noE
shall be gaE,hered by
d. RejuvenaEing agenE,
y Eo che scarified nat,er-
ess oEherrise approved
ion shall be as deeer-
otry Eesgs on pavemeni

a

The required anounC of new asphalt conereLe hoC ruix surfaee
course shall be added, thoroughty mixed riEh che searified
ma Eerial , Laid and edrnpac ced.

rne Engineer will escablish a mixing temgeraEure beEween 200oF
and 255'F. The Eemperature of the heaeed, and scarified maE,er-
ial, measured immediaEely behind the scarifier, shall noE vary
more Bhan 25'E from t,he mixing Eenperaeure and shall be becreln
200oF and 255oF.

Care shall be Eaken Eo proteer adjacent t,raffie from heat dam-age. There shall be no burning oE trees, shrubs, or othe,r rand-
scaping adjacenE Eo the pavemene. re shalr be the tresponsibi-
lr cy o I lhe con t,trac cor to pro !ec E Ehe ad j acen u landseaging Erom
!i"c damage. This proteccLon may consisL oE individuai sHieIa-dlng ancl/or rat,etr spray or oEher meihods approved by Bhe En-gineer: Th3 qgpair of any damage resulcini-from thl conBraccor
operation shall bc made aC no cost to the Sraee.

a
AE

0
1

previous Iy
leas c ewo

ther rne Ehod
tighc join

d maB, the
s horizoncally
roved by Ehe
reen Ehe mais.

era t,ure
E,ern$-
na E,

Eha

p lace
i.nche
S.APP
I bet

(c) Compaetign. lgmpaesion rlili begin before mac Eemp
drops more Ehan 10"F belou the loser limic oE che rnixi
eraEure range. All roLling shall be eonpLeeed beEore
tsmpetralure drops more Ehan 25'F belos ehe losrer Iimir
mixing E empetra t,ure range.

t
he
oE

n
t

{

I
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ARKANSAS STATE !{IGHWAY AND TR,AIYSPORTATION DEP.{RiI'EVT

SPECIAL PROV'iS ION

JoB 30052

ALTERNATE NO. L

ASPFIALT CONCRETE SURFACE REHABILITATION
a

Compaciion oE an i
Bhe asphalt conEen
venaEotr required E

of the rrirgin mix.
greater Ehan 972 d
in Ehe asphalt con
irom Ehe EargeE va
of improvenenE in
No increase in asp
ing minimum densic

npl
c of
oso

IO
ens i
Een E

ace recycled mix is known to vary r,'ilh
Ehe recyeled mix, Ehe amount of raju-

feen Ehe mi.r, and Ehe asphale contenE
avoid overasphalcing and eornpact,ion t,o

ty, Ehe Engineer may allow a reducrion
of che virgin asphalt mix up co 0,47.

provided t,he eonEracEoE can show prooE
recyc Led mi x f rorn s ueh an ad j us Eilen E, .
congenu rill be allotted t,o aid in meec-

quiremen Es .

lue
the
halc
yre

I,IETHOD OF I.IEASI'RE,IETT. AsphaI B Concre Be SurEace Rehabi li ca E i.onwiII be meas-EEd-E[-EEE square yard. Rejuvanating agenr will
be measured frorn a ealibrated rnet,er used Eo dispense-che reju-venacor. Asphalt concrece hoE mix surface course shaII be mea-
sured in aecordance wich Seet,ion 405.

BAsIs 0F PAIa!EI{T. t{ork compleied and accepted and measured as
ffilf be paii for as follows:

ha 1t Concre E,

uniE priec
e Rehabili ca
cleaning ex
adding of n

new and exis
incidenEals nec

Paymene will be made under:

Pay Icen Pay Unie

Square YardAsphal t ConcrcBe Surf ace Rehabili Eat,ion

Surfaee Rihabilieacion shall be paid for ac
id per square yard for "Asphalc Cirncreta Sur-
ion", Bhich priee shall be full conpensaBion
sting pavefi€nt,; for all heaEing and scariEying;
w maEerial and rejuvenaeing agent, for mixing
ing maEerial anci labor, EooIs, equipmenc and
ssary to eompleEe Ehe work.

AsP
rha
fac
for
for
ol

a

b

L
A

a

I

I
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AR.KANSAS sr.{TE HrGha'AY Ar\D TRAryspoRTArroN DE?ART}[E};?

SPECiAL PROl/iSION

JoB 3oo <'t

ALIERTYATE N0. 1

ASPHALT CONCRETE SURFACE REiiABILITATION

DEscRrPTr0N. This iEera shall consis E of iehabiliraEion ofs,ffi;,easpai1._;;";;;Eesurfa."uvheacfng,.scarifyin3
and remixine in plaee maEerial, -mixing-in n., aEitaii-eon-creEe hci mix s,.ifaci """ii. .na. i"iiii..i on che-exis:!:1groad'ray, in eonforrniEy uiEh Ehe li;a;';t a;"e;; ;h;;; on rheplans or as designacei by rhe enlineer."-
AsphalE concreEe hoE mix surEace course shall be in accordanceriEh seccion 4a6 of rhe sranaiic ap;;iiiiirioni-rJi Eiir.,""y con-s iruc Eion, edi cion o f 1988 excep t ltrae cons truc Eion ,neEtroJ! ;p;-eiEied herein shalr govern for ien-tr"i ri* astiral.-"oi"r.re when

Hffiit*r"l'Elil:"fij:ffnaEing asenE (ir requirec) sharl meei

Property Tes E lleEhod Requircrnen E,s
!li.n. llax.

100

0. 10

1.0

250

Viscosiry ar 77oF, (SF) AHTD Tesu LLL 15

sieve resB, (z) AASHTO _ T5g

Residue, (z) AAS8{TO - T5g 50

Asphalrenes , (7.) aSTlt DZOO6

Residue Tescs (From Errapo:aEion)
ViscosiEy aE 14OoF, (cSu) enfO Tesc 4LS 75

Flash PoinE, (.F) AHTD Tesc 403 375

lrx oEsrcN.
Lng].nLer.
conEene ot
cefien t,, and
pene Bra C, ion
neer based
vo lrred
sions,
inc lude
ilicaci

ilir-1::l?1,shalt incLude Earsec "aruiJ-Eo"-iriiriieEne recycred mi.s, peneEraEion-of che, recot erea-ispaarraspharE eoncenr, oE rhe virgin mix. n-srinimu, ir;h;r;oE Ehs reeyeted mix *irl b; esrablisa.a-[y'-iil"-i5ei]'
upog lhe results from chc ruix design. nre uork in-urnishing ?.mlx design,-incruding'irr ict"r=ea revi-ng c be . paid . f or dir-e c ly bu E riil Ue iois id,eredEna pEi.ce bid Eor Asphalc concreEe surface Rehab-

in
tril
di
on.

I
n
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ARKANSAS STATE HIGH.'h-AY AND TRANSPOI(iI\TION DEPAS.T}IE]'IT

SPECIAL PROVISION

JoB N0. 300 32

ALTERNATE NO. 2

Reeover
Me Ehod

4. Penet,racion of Bir,uoinous ltacerials (AHTD Tes c iletnod 404).

ASPHALT CONCRETE SURfACE REHABILITATION

OUALITY CONTROL. I}e ConEracEor shall produce a reeycled
ffinoc ovegaspnaLc,ec, otr coiiiPosec oi aspiai: o;
insuf f icienE quality. The- conEiacEor as a minirnurn shall Per.-
form the follduing tests on at leasE one sadple per d,ay oE the
reeycled mixture:

1. DeEerminaEion of AsphaIE, Content of Bieuminous ltixiure (lfruO- Tesr 450 otr 45L or iEher approved rnechod)'

2. DeEermination of maximum speeifie gravity oE Bieuninous Pav-
ing Mixt,ures (nesttto TZ09).

y of Asphalt frorn Solueion by Abson MerhoC (*AfO Tesi
422) .

3

Ttre rejuvenating agent shall
recycled asphalt peneErat,ion
imuru. If a daily samplec fa
addiEional samples will bc r
represeneing the failing day
tes Bs fails , tha t day' s prod
or accepcance aE a reduced p
becorne the propeEEy oE Ehe D

eaEion.

be added ae a ra
value above the

ils Eo megc t,his
andomly Eaken au
's producElon. I
ueuion *'iil be su
rice. The peneEr
eparEaren c af cEr t

e Eo proCuce a
redecernined min-
equ iremen c, ewo ( 2 )

o Eher loqac,ions
any one of chesa

jecc Eo ramoval
Eion samoIe shaiI
sEing foi verifi-

E

Pr
2
F

b
a
a

The con t,Eac
ex Etrae E ion
halE of eac
Eng ineer tri
purpose of
daily BesE
con Erac Eor
availablc t
made availa
working day

oE shall split, all sarnples of asphalt raix Eaken ior
nd reeover/, and for maxinum speeiEle gravicy, One

sample shalt be delivered E,o che. Engineer. The
I rairdomly Ees E chis porEion oE the sarirpLes f or Ehe
heckine C[re eonEracEoL's procadures anci resu].-"s. AIi
esulcs-shaIl be made available Eo Ehe Eagineer. The
haII also plot E,he t,esE resulEs, and nake chg Plols

l,he Enginier. AII Ees E resul cs and plo t,s shall be .

le Eo tEe Enginecr by 12:00 P.M. of che following

t,
a
h
t
e

s
o

:

Ttre r,rork involved in providing quali!y controL wiII noi be
for direet,ly buB ritl- be cogsidered ineluded in t,he priee b
for AsphalE' Conerclc Surfaee RehabiLiEation.

paid
id

I



(a) Processing Equipltlen rLr-The equipmen t f or hea f ing , sacri iy !n3 ,

i"ii Il be as aPProved by c'he Englneer
and strail cons !st oE ihe f ollowing :
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ARKAT\SAS STT\TE HIGH'JAY AND TE.'{NSPORTATION DEP'{RTYENT

SPECiAL PROVISION

JOB NO. 3 32

ALTERNATE NO. 2

ASPHALT CONCRETE SURTACE REHABILITATION

EQUIPUENT

E hea E, ing
h enough
peciE ied
ouE, charr
I undesir

equipged
ed or shi

(Z) A system for adding and uniformly blending ner.r.asphalc\-' ;"ai;;-;"Ju.r.n"tini aEene rieh che reclaimed mix during-Ehe
rerixing i"a-iirr"iing-op"raEion. The applicaEi.on trai,e f or
the aaaEd macerial stali be synehronized wic,h Ehe rnachine
speed lo provide uniEorra applieaEion '

(3) A posirive rneEhod oE deE,ermining-dePth scarified anci EoEal
aeitfr of reclaimed and neu asphale mix'

(b) Rollers. Roilers shali be in accordance r'r:'ih Secrion 409
;E' EE€-EE;aaEd Spccif icatlons.

CONSTROCf,IOT{ HETHODS

(1) A heaBing meehanism eaPable o
pavemenE Eo a EemPeratUre hig
tion of Ehe maceri.al Eo the s
ing aggrQgaEE Pareicles, wich
as[traLc, ind wichout Produein
heicing mechanism shall be so
tion sEatl be under an enclos

rh
EO

deP
ing
abI

th

e asphalE concreEe
allow scarifiea-
lh wichoue break-

E,he exis cing
e pollutant,s. The
at, heaE applica-
ed, hood.eld

(a) Gcncral. Thc
cl eanecfoE eI Id

pavement, surEaee Eo be rehabilicaced shall be
ri and oeher objecEionable macerial by. blading,
approved arechod,s, prior E,o beglnn!ng hearing
operaEions.

brooming or oEhe
and searifieaEio n

[3)" .r1l".3"Iil"[i.iHl'1i::5tl'
itrot n 

-on' 
ehe pLais . Heating sha.l -be eon EroLled. as sq3"n on E'he

plans. HeaCiirg shall be controlled Bo assuEe uniEorm heaE Pene-
liiLion r,rir,houE iausing dif f erenl,ial sof cening o! lhe surfaces.
Chirrinq of Ehe asphall rlll noC be permitced. Rejuvenaiing
{;;i,- If -i.q"iria, shall be applied'uniEosrnly ic. Ehe-. scarlf :ec
miterial pridr Eo remixing and- LeveIiTg unless ol,heruise lPProv-
.J Uy-Bhe'Engineer. The iau,e bf 3PPtication shaII be as decer-
minei by C,he-Engineer based on Laboratory t,esEs on PavemenE
sampLes.

I

a

I

i
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ARKANSAS -<TATE I{IGHI.'AT AND TRANSPO.R,T.{TION DE?.{3,T}1ENT

SPECIAL PROVISION

JoB N0. 300 32

ALIERNATE NO. 2

ASPIiALT CONCRETE SURFACE REHABILITATION

The required amounC of new asphati concreEe hoi mix surface
course'shall be added, Iaid and conPacced.

Tne Encineer uiII eseablish a mixing EemPerature beEween 200of
and 295"f. The Eemperaiure oE che heaced and scari.ried maBer!al,
measured immediataly behind Ehe scarifier, :nell not vary more
;i;;-i5;r-iior rhe irixing t.rf.""i;;a-ioa'shaII be ber.,een 200"r
and 255oF.

Care shall be taken Eo ProEecE ad
agE. There shall be no burning o

seaping adj acen e E,o Ehe Pevemen i.
licy of Ehe eonEracEor Eo PEolecl
hea e damage . This pro tec t,ion naY
inE aad/oi rater spEay or oEher m

The repair of ar.y danage resulcin
shall be made aE, no cosi to E,he S

J acene c;affic from heaE dam-
t,rees , shrubs , or o Bher land-
Ie shall be rhe responsibi'

Ehe adjaeenc landscaplng from
consisB of individual sh!eLd-

Iaced nat, che
nches horizoncally
approved by che
beBween Ehe mais.

eghods approved by c,he Engineer.
g from Ehe conEract,or operaEion
EABE.

Ltten a pass is made adjacenL to a previously Plongicui,inal joint shaLl exE,end aE leas E two i
in c6 the previous ly plaecd rnac . 0E,her rneEhods
Engineer aray be used thac'insurE a BiShB joinc

(c) Coopaclion. CorupacEion nill begin before the mac EenPera-
eu:e-ffiffirhan.10oFbelotltheIowerlimieotthemixin3
Eenperacirre range. All rollinE lleit bg comPle-Eed before Ehe
maE, Eempetraeure drops nore ehan 25oF beLow t,he lorer limie of
she mixing lemparaEure range.

No inerease in asphalE, conEenE uill be allowed to aid in meEE,-
ing min iraum dens i ry requiremen Es .

UETHOD OE UEASUREItENT. .{sphalE ConcreEa Surface Rehabilicacion
square yard. RejuvenaEing agenc wlII be

measurad from a eaiibraeed meE,er used Bo dispense Ehe rejuvena-
to;. Asphal!, concraEe hoE nix surface course shall be oeasured
!n aecordanec wiEh SecEron 406;

BASIS OF PAYUENT. Work compleeed and accePCed and measured as
ffirr be paid for as Eollows:

(a) Asphalc ConcreEe Surfaee RehabiliEaEioir si,ltl be pald Eor
aE-Ehe'unis price bid per squaEE yard fo! "lsplafc Concrece
SurEaee RehabilitaEionl', whieh price shall be EuII eomPensaElon
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ARKANSAS STATE HIGHI{AY AT\D TRATYSPORTATION DEPARTMENT

SPECIAL PROVISIOTY

JoB N0. 3oosz

ALTERNAIE NO. 2

ASPI{ALT CONCRETE SURFACE REHABILITATION

5:: :1::illg-exisfing paveoenE; for all hearing qnd scarifyi.ng;
!or Eurnishing and placing rejuvenaEing agenc Ind AsphaLcconcreE,e SurEaee course Type rr, ?nd laboi, c,ools, eiuipmencand incidencals necessaEy- to eooplete che work. -- ' -a--

PaymenC rill be orade under:

Pay I tem Pav Uni t
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PHOTOGRAPHS



View of In-PIace Recycling Operation

fnfra-red Panels Preheat Pavement
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Infra-red Panels Heating Existing Pavement

Paver Pauses as New Hot Mix is Delivered
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I

\tirgin Hot Hix is Delivered to Receiving Hopper

Truck Leaves Job After Unloading New Mix
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Rejuvenating Agent is Added to Mix

I

Vibratory steel-wheeled Rorler compacts New surface
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View from Hopper Back to Heati-ng panels

View of New fn-Place Recycled Surface
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Checking Temperature of Recycled Mat

Vilonia Good Section (4 years after const. )
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Newport Good Section (5 years after const. )

L. --

f,.,''
"t?--'t.d,-

Magnolia Medium Test Section (4 years after const. )
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Texarkana Bad Test Section (3 years after const. )

Arkadelphia Good Test Section (4 years after const. )
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Profilograph Testing at Arkadelphia

Coring operation at Magnolia
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FaIIing Weight Deflectometer at Uagnol
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Taking Rut Heasurenents at Texarkana
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