
INSTRUCTION REPORT S-77-2

HEATER-PLANER, HEATER-SCAR1FIER, AND
HEATER-REMIX-OVERLAY MAINTENANCE

PROCEDURES FOR BITUMINOUS PAVEMENTS
by

Robert W. Grau

Soils and Pavements Laboratory
U. S. Army £ngineer Waterways Experiment Station

P. 0. Box 631, Vicksburg, Miss. 39180

July 1977
F naI R.port

Approved For Public Release; Distribution Unlimited

~~~

~ 

-~~~~*.. 
..4~~

Prepared for Offic., Cbi.f of Engineers, U. S. Army
Washington, D. C. 20314

(
~~ i. Ufld; 61

-a ~~~~ • ..... — 
.1 — .  —. — -.

-— ----~~~~~ — -—~~~ - —~~~~~~~~~~~~~~~~~~~~ —~~~~~~~~~~ - —~~• ~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A



L .

Destroy this report when no longer needed. Do not return
it to the originator.

U’

~~~~ 
•. ~.. •.~, - 

..

—
~~~~ - - S



r
Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (1~ ..., Dot. Knt.,.d)

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
r~~~PaR’rNuMeER 12 o oVT ACCESSION NO. 3. R E C I P IE N T ’ S  C A T A L O G  NUMBER

- - I
/— ~~• Ins t ruc tion  LLB__L— S_7T_ 2 £—

I _______________________________________

4r- TITLE (~~ d S~ btI~I.) ~ OF REPORT & PERIOD COVERED

AT~~ —P~~ NER , IIEATER— SCARIPIER , AND IIEATE R—R~~~IX— 
1Final r~iQrt.

/ .DVERLAY MAINTENANCE PROCEDURES FOR BI’t’UMINQUS ~~~~ T~ TORUIN C 5R~~~WEP~~RT  NUMBER

—1’ PAVENENTS 
___________________________

I.- - A 1IOR(.) 9. C O NT R A C T  OR GRANT NUMB ER(.)

Robert ~‘i/Grau 
______________________________

9. PERFORMING ORGANIZATION NAM E AND ADDRESS tO . PROGRAM ELEMENT. P R O J E C T . TASK
AREA & WORK UNIT NUMBERS

U. S Army Engineer Waterway s Experiment Station
Soils and Pavements Laboratory Project 14K078012AQ61,
P. 0. Box 631, Vicksburg , Miss. 39180 -~~~ Task 014 , Work Unit 009

I I .  CONTROLLING OFFICE NAME AND ADDRESS / 
~~~ 

12. REPORT DATE

Off i c e , Chief of Eng ineers , U. S. Army .~ JU1rTI9TT
IS. .wMef ~~O FP~~GESWashington , D. C. 203214 38 . ..  -

14. MONITORING AGENCY NAME & ADDRESS(I1 diifer.nI froo , Controllin4 OffIce) 15. SECURITY IfLASS. fri QU. r.iie4T ~
Unclassified

IS.. D E C L A S S I F I C A T I O N / D O W N G R A D I N G
SCHEDULE

46 . DISTRIBUTION STATEMENT (of j hl .  Repo rt)

Approved for public release; distr ibution unlimited

17. DISTRIBUTION STATEMENT (of lb. ab.tt.cl e&•r.d lo Block 20, Ii dIfferen t from Repo,t)

1$. SUPPLEMENTARY NOTES

/

19. KEY WORD S (Conlin... on rev.~m. old. Ii n~ c•e. ry end Ident Ify by block n.m~b.,)

Flexible pavements
h Pavements Heater—scarifier

Mai ntenance Heater—remix—overlay
Heater—p laner

20. A~~ TRACT (Ca.t~~~. en ,.~sr.e .f~~ If ~~~~~~~~~~ end IdentIf y by block rnenb.r)

~~
is report was prepared to provide informat ion  and ~ iidance concerning mainte—

nance and repair techniques of bituminous pavements. This report discusses
• cons t ruc t ion  procedures, equi pment , and applications for pavement maintenance

us ing  heater—planers , heater—scar i f i er s , and heater—repavers. Recommended guide
specifications are presented ,h~re±~~

°° I )  ~473 EDITION OF I NOV 65 IS OBSOL ETC Unclass i f i ed
SECURITY CLASS IFICATION OF THIS PAGE (Wk n 0.1* EnIered)

$.. ..r cK ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~ ..  .
4.-’. 4



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

~ 

.

~~~~

. 

~~~~~ 

— .

~~

ri: Li:: i fled
SECURITY CLASSIFICATION OF THIS PAGE(When 0.1. InI.r.d)

so

it ’
I

I U n c l a s s i f i e d
SECURITY C L A S S I F I C A T I O N  OF THIS PAG E(W be n 0.1. Entered)

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~s _ - —~~~~~~~~~~~~~~~~~ .*
-

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The preparation of th is  report was author iz  ~I by ~~~ Pr~~ .:.

• 14K018012AQ61, Task 014, Work Unit 009.

The report was compiled under the general supervisioi. ~~
Messrs. J. P. Sale, R. G. Ahivin, and H. L. Hutchinson , CI~I f , Assi:trxr~t

Ch ief , and Pavement Program Man ager , respectively,  of the ~~ih rir:I

Pavements Laboratory , U. S. Army Engineer Waterways Experin r.t t at i~~
(wEs) .  Eng ineers of the Soils and Pavement s Labr r at cry  actively er~~af;~ ri

in the planning, data collecting , testing , analysis , and report ing phases

of the study were Messrs. A. H. Joseph, C. D. Burns, and B. W. Grau.

This report was written by Mr. Grau .

COL G. H. Hilt, CE , and COL J. L. Cannon , CE , wer e Directors of
WES during the Dreparation and publication of this report . Mr. F. R.
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (SI)

UNITS OF MEASUREMENT

U. S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

Multiply By To Obtain

inches 25.14 millimetres

feet 0.30148 metres

square yards 0.83612714 square metres

feet per minute 0.30148 metres per minute

gallons (U. S. liquid) 3.7851412 cubic decimetres

gallons (U. S. liquid)
per square yard 0.0014527 cubic metres per square metre

pounds (force) per
square inch 68914.757 pascals

tons (2000 lb mass) 907.18147 kilograms

pounds (mass) 0.145359214 kilograms

Fahrenheit degrees 5/9  Celsius degrees or Kelvins*

* To obtain Celsius (C) t~~perature readings from Fahrenheit (F) read-
ings, use the following formula: C = (5/9)(F — 32). To obtain Kelvin
(K) readings, use: K = (5/9)(F — 32) + 273.15.
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Background

1. Unti l  recently , the maintenance of biturii~. . i ~ vi :i:nts has

been accomplished almost exclusively by using v i r~ in  select rs~ te r ials .

I IL wev er , due to the high cost of aggregate, asphalt , and tho transporting

of the materials , a growing interest in recyclin E - or re a im i r i - pavements

has developel .  Heater—planing , h e a t e r — s c a r i f y ing , and hente r— re~ ix—

overlaying equi pment and techniques have been develc ..ped in the past  few

year s for  the repair of surface defec ts  or grade i r re~ u l n ri t i es  is.

bituminous pavements.

2. In the lat e 1950 ’s , the heater—planer process for  maintenance

of bituminous pavements was developed. This process was usei f r  rero :val

of excess bituminous materials in order to maintain  ~raJe fsr o-jerl avs

and for leveling an uneven pavement surface.  Modif ica t ions  in the burners

and equipment have been made over the years.  At the present t ime , th e

heating system s are fueled with either propane or butane instead

which created a smoke problem . Other modi f ica t ions  in the heatin1 : pr :cess ,

such as use of radiant heat and improved controls on ope n — f] am e burners ,

have minimized the air pollution problem caused by ear~ ier  m l e  Is which

burned the pav ement . In recent year s , a hea te r—rem ix— .ver i.ay p r ocess

has been developed in which , in addition to heatinr, and levelin p~ of th e

existing pavement , the pavement is scari f ied and over laid with a th in lay er

of new mix. A rejuvenating agent can be added to the existing mix durir.o

this process if desired. One commercially available machine has the cai n—

bil i ty of performing the heater—remix—overlay process in one operation.

With other heater—remix—overlay operations , several pieces of equ ipment

are used in a train.

14
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.3. The intent of th is  ret ort , is to provide information ao l  gui iaoce

concerning maintenance and repair techni ques for bi tuminous pavements , tii uc

assuring the Army full use of exis t ing  pavements at mirdmuri cos’..

fically , th is  report discusses cons t ruc t ion  procedures , e-~ ui pment , and

appl icat ions for pavement maintenance using h~-a . er—i lrn ers , heater—rep aver : ,

and hea t er— sca r i f i e r s . A recommended guide s p e c i fi cat i o n  is presented in

Appendix A.

Environmental and Economi c Aspects

o • The maintenance and repair of asphalt ic  concret e pavements by

using heater—planers , heate r—scar i f i e r s , or heater—repavers o f f e r  som e

environmental  and economic advantages over conventional overlay mothods .

E~euse of old bituminous materials reclaimed during the heater—n-toning or

eater—scarify ing processes has a favorable and immedi at e environmental

con sequence in that both the demand for landfil l  disposal areas for waste

mate r i a l  anu the amount of new material needed for pavement maintenance
- . . .  . 1 -cc re~ uceo . Initial cost savings have been reported by users of onese

2
maintenance proceaures , and long—term savings have also been found to

U, be appreciable due to the small amoun t of maintenance required in succeed-

ing years. Initial cost sairings are a result of the reduced amount of

:.°w mix required as compared to the conventional overl ay procedure because

the need of a leveling course is eliminated and less new mix is required

• for a wearing surface. A savings in fuel is also realized from the decreased

lemand for new mix and from the associated transportation requir ements .

Costs involved in adjusting manholes , storm sewer inlet s, valve boxes ,
etc., are also less as compared to those associated with convent ional

4 overlays. Although the above data indicate that it is economically advan-

tageous to use heater—p laner , heater—scarifier , or heater—repaver po ~t - ,h~rt- .

• for maintaining pavements , it shoul d be noted that the init ial  savings wi J i

vary consi derably depending on such factors as the si ze of the pro ject

and the availabi l i ty of new materi als and th at a direc t cost compariso n

5
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relative to conventional overlay methods can be misleading due to their

different objectives. Conventional resurIacing is, often required i-s add

structural strength to a pavement in addition to improving its rideability ,

whereas these other procedures are primarily a surface treatment .

I
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PART II: DESCRIPTION OF EQUIJ’l’fEiJ J AND PROCEDURES

Eq~ i pment

Heater—p laners

5. Heater—planers generally all operate on the sane principle but

vary considerably in design and appearance as shown in Figures 1 and 2.

The basic components of a heater—planer are the heating system and the

planing mechanism. Heating systems consist of either radiant emitters

or open—flame burners. These emitters or burners are enclosed by a hood

which directs the heat onto the pavement surface. The planing mechanism

is made up of steel dia~~nal blades in the form of a “v” located directly

behind the heating unit. These planing blades cut , level , and gather

the heated mix into a windrow for loading . Units are now equipped with an 7

elevator which continuously picks up the windrowed mix and conveys it to

a dump truck. Some heater—planer units have the capability to loosen and

proc ess the heated pavement with a scarifying mechanism prior to the plan-
ing operation . Other options include automatic controls or a spring tension

- device to relieve overloads and to protect manholes and valve structures

from damage.

6. Heater—planers operate at working speeds ranging from 5 to

70 ft/min* and for a depth of i/14 to 3/14 in. depending upon the depth of

heating and type of pavement. The maximum width of the planing mechanism

is 8 ft. The temperature of the windrowed material immediately after

planing ranges between 180 and 2140°F.
Heater—scarifiers and repavers

7. The heater—scarifier or repaving process generally includes

heating, scarifying, adding a rejuvenator agent to the recycled mix, and

then overlaying the recycled mix with a thin layer of new mix. If a

rejuvenator is required , it is either applied as a tack coat or directly

to the mix during the recycling process . Basically , there are two dif ferent

proc edures used for this type of maint enan ce process depending upon the

* A table of factors for converting U. S. customary units of measurement to
metric (SI) units is presented on page 3.

7
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Figure 1. Bituminous pavement heat . :—p laner

II 

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
Figure 2. Bituminous pavement heater—planer
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eo~~i rment. One proceaure employs a train of uqi pment——heater—scarif~.ors ,

1i strib~it~~u;, and paving machines——while the other procedure utilizes

c-ne rnt chine oo~ able of heating and remixing the upper portion of the ol-i

savemeot. and then  placing a thin new overlay in one operation. The re—

oyciirlg ~u~ pment shown in Figures 3 through 5 are primarily heater—

scarifiers . The uniformity and smoothness of the recycled surface material

are dependent upon the design of the scarifier for the units shown in

Figures 3 and 14 and upon an oscillating screed for the unit shown in

Figure 5. Compaction equipment , a distributor , and a paving machine operat-

in~g in tandem with these heater—scarifiers are required for the heater—remix—

overlay process. The repaver shown in Figure 6 is a single—pass recycling
and resurfacing machine. This machine was designed to heat and scarify

• the existing pavement to a depth of approximately 3/14 in., relay the

reclaimed material to the desired grade , and place a thin overlay of new

mix on the heated remixed. material in one continuous operation. Initial

compaction is obtained with the vibrator screed. Rolling is the only

additional operation required with this repaver to complete the heater—

remix-~overlay process. Repavers are also capable of applying and mixing

rejuvenators and/or virgin bituminous mix into the recycled pavement

prior to placement. A set of leveling screws and a leveling blade positioned

behind the scarifier assembly on the repaver level the recycled mix prior

to application of the overlay .

8. Heater—scarifiers operate at widths up to i14 ft and at speeds

rang ing from 5 to 70 ft/rain. The pavement is usually heated and scar i f ied

to a depth of 1/14 to 3/14 in. in one pass depending upon type of pavement

and its temperature prior to treatment . Suff ic ient  heat is applied to

ensure a minimum temperature of 225 °F for the remixed material after
scarification and leveling. The repaver shown in Figure 6 was designed
to heat , plane , arid scarify to a depth of approximately 3/14 in. and to

place a 3/j— to l—l/d— in.—thick layer of virgin material in one pass at

a rate of 8 to 25 ft/mm . The maximum operating width of this machine

is 9 ft. Thc heating uni ts on the repaver and the speed of the machine

are adjustou to ~rA:;ure no b irmJng of the scarified mix arid a minimum

temperature of dOO °F pri3r to placement of the thin overlay .

9
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Figure 3. Bituminous pavement heL ‘— .~-~~r
’ fi e”

Figure 14. Bituminous pavement heater—scarifier
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Figure 6. Bituminous pavement repaver
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Const ruc t  i on  i r e  Iur n~

9. h eater—planing and heater—s earl fyi n e’lui 1~m”~
’ are u O o O  to

remove or correct surface defects or gra..le i r regular i t ies  in bitumirisu::

pavements. However , the basic contingencies of heater—planer or

heater—scarifier work are that the unsurfaced planed or scarified area
will ravel badly and that some type of surfacing or seal is required.

General construction procedures for correcting surface defects or grade

irregular ities in bituminous pavement s are discussed in the following

paragraphs .

Heater—planer operations

10. The flow chart shown in Figure 7 indicates the operations
required to rehabilitate a bituminous pavement by the heater—planer

method. After preparation of the area, this maintenance procedure is
accomplished with a train of equipment consisting of a heater—planer

or heater—scarif ier  and motor grader , a front—end loader if the planer

or scarifier is not equipped with a self—loading elevator , dump t rucks ,

a distributor , and compaction equipment. Preparation of the construction

• area consists of restoring drainage; replacing broken curb sections;

repairing potholes , base failures , and any large cracks ; and then removing
dirt , water , and foreign material from the surface to be planed. A

S 
heater—planer unit then processes the pavement to the desired depth

(multiple passes may be required.) and windrows the cuttings to be pick ed

~ up by a front—end loader or by a self—loading elevator. In some instances ,

a heater— scarif ier  is used to loosen the pavement , and a motor grader
planes ari d windrows tne material for removal . After the desired thickness

has been remove d or the irregularities have been eliminated , the planed

surface is rolled to seat the loose particles, and then a rejuvenating

agent may be applied. to the surface. Final adj ustments are made as

required to manholes , sewer inlets , e tc . ,  and then the area is cleaned.

tb- - )N~rating speeds of heater—planer and hea te r— scar i f ie r  units  range

bo ween 5 and 70 ft-rai n ; however , the rate to plane a pavement depends
:. the  ,n’iit i of the pavement and the number of cuts or passes

r - -  ~uired to pr~ v~ ~e a cns~ th surface.

12

- 

~~~~I~~~~4)~~~~ . -~r;. . .  .. •~~~~~ - ~~~ -~~~~~~~~ -“ .‘‘ ~ 

-~~~ A



I

PREPARE
CONSTRUCTION AREA

I
HEAT AND PLANE I

APPLY REJUVENATOR
IF NEEDED

OVERLAY OR APPLY SEAL COAT
AS REQUIRED

- COMPACT 1
FINAL MINOR ADJUSTMENTS

TO MAN HOLES AND
INLET STRUCTURES

L

I,

- - Figure 7. Process flow chart ,
heater—planer method
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I l eat er—s ca r i  l ie r  operat ions

11. TIe’ heater—scarifier procedure is a mi’thou of treating th e

ourf:te~- ~I existing pavements to correct minor distortions , oxidizoi or

• era- ’k~’.i .n~r1 -tces , or to restore skid resistance. This method ccr~sictc

V of heating and scarifying the existing surface to a depth of approximately

j / t  in. and screeding the loosened material to the required contour and

grade. After the scarified material has been spread to the desired

t~rad~? and contour and prior to rolling , a rejuvenating agent may be

added if the pavement was badly oxidized , or sand or larger coated aggre—

-
• gate may be added to restore the skid resistance of the pavement. A

tandem steel—wheel roller should. then be used for compaction. Heater—

scarifiers are depicted in Figures 3 through 5. A flow chart indicating

the operations required to rehabilitate a pavement by the heater—scarifier

method is shown in Figure 8.

Heater—remix—overlay process

12. The heater—remix—overlay process is i method of treating

existing pavements which creates a zone of reclaimed mix between the new

• overlay and the existing bituminous mix. This method consists of recycling

and leveling approximately the top 3/14 in. of the existing pavement and

then placing a 3/14— to l—l/14—in.—thick overlay of new material. The flow

chart shown in Figure 9 indicates the operations required to rehabilitate

a pavement by the heater—remix—overlay process. With the exception of

~ raising the elevations of manholes, valve boxes , etc., to correspond to

the design grade of the new surface , the preparation of the area is the

same as that for heater—planer operations. After area preparation , a

• train of equipment consisting of a distributor , heater—scarifier, paver,

and roller is required to accomplish this process. Heating and scarifying

the pavement to an approximate depth of 3/14 in. and leveling the reclaimed

mix are performed with a heater—scarifier unit. A rejuvenator is then

-• applied to the heated scarified mix. Immediately after leveling of

the reclaimed mix and applying of the rejuvenator, if required, a paving

• machine places a thin overlay of new bituminous m ix , and a steel—wheel

tandem roller compacts both the reclaimed and new mix. The repaver

shown in Figure 6 is designed to accomplish the complete operation of

114
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heating , scarifying, and adding a rejuvenator  and overlay in one p an-: ,

thus requiring only compaction equi pment to o o r n l I e t e  the  pro - i - c s .  A f t e r

compaction , minor adjustments are made as required to insure i~-~~- 1uato

drainage and riding comfort . In some ins taneec , in l1e~~~ of p i u c i  ng

an overlay , new bituminous mix is added to and mixed w i th  t ie-  reel nine-i

mix prior to screeding , or a chi p seal is applied to tie.- l iv e r ~~~~ ;iirt~. -i

mix. Usually , between 8,000 and 10 ,000 sq yd of pavement car, be repave-i

per day ; however , the rat e of repaving great ly del eri .lc uJ on the nznL ’-r~t

temperature and condition of the pavemer:t prior to treatment .

1’~
16



PART III: APPLICATIONS AND UhF~h

13. The pr~ L-edures and t~o:hni juen ri -i-or -t o herein ar e a~ p1 Ic able

Cr  tie - m:iin ercmncc :oci r~- :  air of hi -is r~ at. - , c t re -~ c , p-~ni’Jrig area::

and :ti r I ’i~.- La:; . Thc~~c mal ntcri tn .e- proee lur-e:: eon L I -  u se  t - improve tb•

:;mce t  hncsS . r surface d of an cxi:: t i rig n:tv.:merit . A si gr. 1 fi cant

increase in the sO r-uc uurai sOrt- rigth or tie- I oi _ r . arry l rig copu-~ I ty of

pavements rei aired by one of these pro - : ~- . oo S Is riot n rmal.I al l i e

:tructurni benefits will result unIv Wh i, the pavement I:; overlai-i , an i

One benef i t  wi l l  be direct ly pr0porti~ .r al to the t h i c k~~esn of the overlay .

Surface lIe fecl.s

J~ - e~k sea1ir~
i14. Fatigue cracks and fractures can be eliminated ii. t h e  top Thyer

of a st~~ cturally sound pavement by heat ing and s c ir i f icat  ion .~~’
t
~ The

addition of a re~ uvonot~ r to an aged or oxidized pavement wi ll improve the

remixed layer ’s ability to resist fatigue and shri r~:ag~ - er;tc~~: :g. dtb er

benef i t s , such as sealing of t h e  c rock s  below t h e . s c a r i f ie  layer with

the heated remixed material , are obtain:1 luring the ~.e a t : n g  a~ d scarifi-

cation process ~~~~~~ The ~epth of trentm -ot van C: C; ab- u0 1/2 to 1 in.

depending upon . the age , degree of oxida: ion , tn ;  t~~~i 
-

- :n; (nt , an g:’a toO l

of t he  b i tuminous  pavement.

Skid res is tance

15. Bleeding or flushing of a pavement can be repai red b: ving.

the asphalt film with a heater—planer  and then adding abrasive chips as

required to the heated surface.  The skid res i s t ance  of a pavement tL~~t

was slippery due to polished aggregate has been increased from about 35

to 55 by heating and scarifying. The skid resistance of a pavement car:

also be restored by adding a new bituminous mix containing sharp , angular,

nonpolishing aggregate to the hot sca r i f i ed  material  dur ing a hea ter —remix—

overlay operation. Also , if an overlay is required , a coarser than normal
and more open—graded mix can be used after  heating and scari f y i n g  which

wi ll enhance skid resistance of a pavement for both wet and dry con

17
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Utility trenches
i6 . Pavement surface:; - Ii • ; c t - :  u~i - l c ra t:- - fr-em uti lit y re al r::

-:ui U - cc pal red by ei ther  the hieo~ ‘- r- — : carl fi er - - r b en t  - - 1 — 1- em; X — O /e-  r lay

r~~- - iure . During these procedures , O h -  dis; - r L o r i s  toe eliminated wnen

• 0 0 sO: t ri  flea mix is ft-vel ci ; the . s irttt:e cr-a - -r u: or- - r-i- mov -. -i during

:ctri f i c a L i u r ~; and t u e  deeper cr : tcr : s :tr~- se ti c i  to n-are e xt en t  wz~en the

hot  scar if ied material  is forced into t hem lu r - in g  compaction.  Addi t ional

p r o te ct ion  is gained for the pavement ra~;i . in:: t fur ther  de ter iora t ion  by

apply ing a seal coat or a th in  overlay to the comp ac t ed  scarified material .

• Reflect ive cracking

17. Reflective cracking , which is a major problem with : thin , over—

-• lays , is retarded when the existing surface is h ated and s c a r i f ie d

to the placement of an overlay. Fi eld t est resul ts  indica t e tha t  r - - f . e :—

tive cracking is significantly reduced if the pavement is heated an:

scarified to a depth of about 3/14 in., sprayed with  a r e j u ve nat i ng ager•t ,

and then overlaid with approximately 1—3/14 in. of new mix.
2 

Although.

this type of maintenance prevents ref lec t ive  e r a s -k i n g  to a great e x t e n t ,

the pavements being considered for a th in  overlay should be carefully

investigated to determine the cause of the orig inal d i s t r e s s .  Placing

a th in  overlay over a heated and scarified surface will reduce reflective

cracking provided the cracks in the ori ginal surface are not due to a

structural failure.

Bonding of overlays

18. The heater—remix—overlay procedure provides a good bond between

the surfaces of existing bituminous materi al and the overlay mix .  Pavements

requiring overlays due to surface defects rather than structural fail ures
can be repaired by heating and scarifying the top 3/ 14 in .  of the ex i s t ing

surface and then adding between 3/14 and 1 in. of new mix to the scarified

surface. This type of construction provides a positive bond be! wee::

the original pavement and new mix capable of with s t and ing  stresses a~ :liei

by braking and turning of aircraft6 such as T38’s, 01141’s, a n I  l— 5A ’s. T~ e

heating and scar if icat ion of the pavement prior t: - overlay ing burns t i e

• surface contaminants  such as paint markings , rubber deposits , a n t  i ue l

spills , arid then mixes the residue into the pavement , thus provi h i n g  a

better  surface for bonding an overlay or a seal coat t reatment .

18
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Reestablishment of Grades

gurbs and ~‘utters

19. ibi~ heater—planer process is very effective where existing

• n - i ts in need of repair have been overlaid once or twice before and

it is impossible to meet the curb and gutter grade with additional over-

lays . The critical point of repairing pavements in this condition is

at the curb or gutter line tie—in. If the new overlay is placed in the

gutter , the flow line is rais ed , resulting in reduced gutter capacity ;

if the new surface is feathered out at the gutter edge, a good bond at

that point is difficult to obtain; and if the new overlay protrudes above

th e gutter , the resultant trench collects debris which cannot be pick ed

us with a mechanical sweeper. Curb lines can be restored , drainage
patterns maintained, and a good bond obtained at th e gutter line by planing

a wedge cut about 1 in. below the l ip  of the gu tter before placement of

the new wearing surface. This procedure helps eliminate either di sappear ing

curb lines or costly adjustments to drainage structures.

Cross sect ion

20. By emp loying the heater—planer method on rutted and shoved

~-avements , the desired cr5ns—sectional shapes of a pavement can be obtained.

• Grade problems such as buildup at the center line , feathered—out edges

at ti :e curb , and wheel path depressions are common on many pavements which

have been resurfaced several times. By heating and planing pavements

in the ab ov i -  a ad i t i on  prior to apply ing a thi n overlay or seal coat,

the  desired cr-~s::—scoti - shape can be obtained which will help restore

I r a i n - ige p - t t t e r r . s  an L. ai pear-once.

11’:arances and dea l  loads

21. bleat s - — I . 0 0 0 0 :; are valuable for removing dead weight from

bridges ar~i fu r  m a i n ta i n i ng  proper headroom clearances in tunnels  and

ur;derpasnes . Lu . to the additional weight or decreased clearances caused

by overlays, only a limited amount of maintenance in the form of -venia l- :

can be performed on these structures before a critical ps-m it is reached ,

th us requiring the removal of existing material prior to placement of
a new wearing surface. In these instances , a heater—planer can be

u t i l i z e d  to remove the excessive asphaltic concrete.

19
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Field Construction Problem;:

22. Several problems are associated with heater—planer , heater—

scan tier, :trid heater—remix—overlay procedures . Some of the most cumin~ ;

1r-:blems are discussed in the following paragraphs.

• Environmental

23. Air pollut ion is a possible problem when asphaltic cor;cre-t- :

pavements  are heated and particles of the asphalt  or surface  c c - n t a n i i r a n t

one burned. Bushes close to the pavement and overhanging broneb ,es should

be protected in sone manner to prevent damage during the heat ing b~- n o c e E s .

Veh icles and equipment parked nearby may be subject to a saf ety hazard

due to the extremely high temperature developed during the heating process.

Rej uvenator

2~-+ . Pavements requiring rejuvenation should be tested extensively

prior to treatment. 3ome portions of the pavement may require d i ffe r e n t

amounts of a rejuvenatar than others due to past maintenance. An excessive

amount of a rejuvenator applied to a pavement could cause instability

of the  sc a r i f i e d  layer and bleeding of the new wearing surface.

• Heating ar:a sutting

25. Au dirt and loose material should be removed from the surface

prior to heating . These tend to insulate the pavement and reduce the

heat absorbed by the pavement . Moisture also affects the depth; to which

a pavement is heated. During the heating process , the heat artlied should

be controlled to prevent checking and charring of the surface. Difficulty

in obtaining a homogeneous bond and the desired density of a new overlay
can result from delaying placement an;r compacting the new mix on the

hot scarified layer.

26. Tearing and gouging may occur during the planing process . This

is usually a result of too much pressure on the cutt ing blade and may

cause irregularities in the new wearing surface.

27. Streaking of the scarified layer could impair the appearance

of the finished surface. Streaking usually results when the max imum s ize

• of the aggregate is larger than the depth scarified. The oversized aggre-

gates are caught and pulled along by the leveling device , causing longi-

tudinal grooves in the scar i f ied  surface.

20
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- U .  Usually after the planing or scarif y ing ob c-rat~ions , h rndwor~:

is required to process are-us; around manholes and other s t a t iona ry  s ’r u - - —

O r e S .  These areas art-  g -n;ena .L I -  small I , arid in some ins-ta : - , very l i t t l e

h i ;rn dwork is reouired after  scari f i c a t i o n  because the scar i f :-ir ~g t e e th ;

are either spring loaded arid wi ll ride over the s t ructure , or th e  te-et;

are mounted in such a manner that a portion of the teeth can be raise-i

to pass over the structure , thus J eaving only a few feet in width to be

handworked. During a planing operation , the planing blades are ra isea

• to pass over a permanent s tructure ; there fore , handwork is requi red oi ly

in an area about the width of one pass of the heater—planer and the length

of  the longitudinal dimension of the structure.

Advantages and Disadvantages

29. The heater—planer process removes surface irregularities and

contaminated pavement surfaces , provides for better street maintenance
at curb and gutter lines , improves drainage , provides for better  bonding

of overlays or seal coats , and reduces or eliminates leveling courses.
The heater—planer operation lea’~es the surface of the pavement in a

• rough textured condition which has to be seal coated or overlaid. The

cuttings removed from the pavement surface can usually be used for surfac—

ing of areas that do not require a high quality surfacing or for base
courses •

30. The chief advantage of the heater—remix—overlay process is

in the combined thickness of in—place processed and added material.

Less new materials are required. use of the scarified layer (normally

about 3/14 in. in thickness) and a thin overlay (3/14 to 1—1/14 in. thick )

provides the equivalent of 1—1/2— to 2—in, thickness of new pavement .

The heating and scarifying appear to aid in sealing shrinkage or other

types of cracks and retard the reflective cracking which commonly occurs

when conventional thin overlays are placed over cracked pavements. Another

• advantage is that a rejuvenator can be added to the scarified mix to soften

the old oxidized asphalt. The chief disadvantages of the process are in

not knowing what damage is done to the asphaltic binder prs~~i~1-! ies in ~l;e

21
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heating process arid the effect, on densities in the ~errnifiei -~~~s-. Also ,

the heating of the asphalt surface may creat e pollution problems dde- to

the smoke created in the burning of the p:rvem :nL ::urf;:s- € .- .

I-

• 

• 
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PART IV: DESIGN

3 1 .  l Ie ;  primary objective of the pavement mal n’~en a: ce- roce-dures

• r ep o r t e d  herein is to economically repair surface defects  or c ro s s—sec t iona l
- i rregulari t ies  in asphaltic concrete pavements. It is of im~ or ta r ce to

realize that these procedures are not a cure for all types- of pavement

problems or failures. Therefore , prior ~~ emp loy ing one of th ese procedures ,

an evaluation should be performed to determine  ti e- riota re ar. i ai gree ui

l i s tr e ns  and the structural condition ~f the  i-x ::ti :g r,avem&-r t. It i::

beyond the sc ope of this report to present pavement ev alua t ion  sros-e:ore ;: .

Technical Manual s in the TM 5— 800 series and the- AsI h a l t I n s tit u t e ’s

Manual MS—i present methods for evaluating aspr ai t Ic es:. srete J avemi-Ot ;.

Only if the  analysis of an evaluation indicates a t h i n ,  oveI~ii ’,- is re . ; : L n - - s

should one of these maintenance procedures be c c r : r - i o n - - - : .  fu n - r en t a :;  I i —

cable Federal or Stat e highway spec i f ica t ions  are recornra er ;de l f sr

• most economical use of local materials and for pract ices su i ted  t: the

locality.

• 32. The application rat e of a rejuvenator is cr iti cal because au

excessive amount of rejuvenator will result in ei ther  a slippery surface

• or bond failure between the existing pavement and the new overlay or

seal coat .  Application rates (0 .05 to 0.30 gal/ sq y d )  can be determined
- 

•~- from field trial tests or laboratory test ing.  One fi eld method consists

of treating test patches at several application rates and observing the

test  patches after 214 hours . The application rate is then selected based

on th e amount of material entirely absorbed into the pavement wi th in  214

hours.7 Another similar method is Test Method No. Calif. 3145—A, July 1963 ,
uMethod of Test for Determining the Quantity of Asphalt Rejuvenating Agent

Required for an Asphaltic Pavement.” This method consists of measuring
the time required for a pavement to absorb various amounts of a rejuvenator

spread within 6—in.—diam circles . The mi nimum appl icat ion rate is that

amount which will completely penetrate into the pavement in 15 minutes.

• Application rates can also be determined in laboratory tests by applying

rejuvenators to soften oxidized asphalt . The desired application rate
of a rejuvenator for a particular pavement can be determined from results

23—
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of laboratory tests performed on samples prepared from the original mix

and various amounts of rejuvenator.
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SECTION 2— A

HEATER—PLANER , HEATER—SCARIFI ER , AND HEATER—R E M IX—OVERLAY 
BMAINTENANCE PROCEDURES FOR BITUMINOUS PAVEMENT S

1. APPLICABLE PUBLICATIONS: The following publications of the issues C

listed below , but referred to thereafter by basic designation only , form

a part of this specifica tion to the ext-cnt indicated by th e references

th ereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

D 1140—70 (1976) Sampling Bituminous Materials

-• D 633—714 Standard Volume Correction Table for Tar
and Coal—Tar Pitch

D 977—73 Specification for Emulsified Asphalt

D 1250—56 (1973) Petroleum Measurement Tables

D 1490—147 (1968) Specification for Tar

D 9146—714 Specification for Asphalt Cement for Use
in Pavement Construction

D 2028—72 Specification for Liquid Asphal t , Rapid—
Curing Type

• 1.2 American Association of State Highway and Transportation Off ic ia ls
( AASHTO) Standard:

T 102—68 Spot Test of Asphaltic Materials

2. MATERIALS : Bitumi nous material of the following grades and consist— D

encies shall meet the requirements as specified in the following subpara—

~~ 

graphs.

2.1 Bituminous Rejuvenators: Emulsified asphalts shall conform to E

ASTM Specification D 977 for types MS—2, SS—1, or SS—lh . The asphalt

from which emulsion is made shall have a negative spot when tested in

accordance with AASHTO Method T 102.

2.2 Tack Coat: The tack coat shall be (tar][asp halt j conforming to

ASTM [D 149O~~[D 914611D 9771[D 2028], type __~~_•~~.

3. QUANTITIES OF MATERIALS PER SQUARE YARD : The bituminous material

or rejuvenator shall be applied in quantities of not less than 0.05 nor

• more than 0.30 gallon per square yard. The quantities , which may be varied

to meet specified field conditions at any time during the pr -s-gre-s U the

work , will be the number of gallons of material use-I I:; the accepted w~ r~c.

Al
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14. EQUIPMENT, TOOLS , AND MACHINES: All equipment , tools , and machines F

used in the performance of the work required by this section shall be

subject to approval by the Contract ing O f f i c er as determined by their

effectiveness in the performance of the operations to be aceom~ i ished

and shall be maintained in a satisfactory working condition at all times.

All equi pment used shall conform to applicable governing regulations for
local air pollution controls.

14.i Heater—Planer: The heater—planer shall be a self—propelled machine

having in combination the means of heating and planing the surface of
the asphaltic concrete , and blading the cuttings into a windrow. The

heating and cutting width of the machine shall be a minimum of 8 feet.

The machine shall exert pressure uniformly over the surface to be cut

and be able to cut flush to all curbs , inlets, manholes , or other similar

obstructions within the paved area. The machine shall not rut or scuff
the softened pavement surface. The machine shall be capable of working

as slow as 5 fpm.

14.2 Heater—Scarifier: The heater—scarifier shall be a self—I ropelled

machine having in combination the means of heating and scar i fying the

exist ing asphaltic concrete surface and spreading the scarif ied mater ial
in a uniform layer. The heating, scarifying, and spreading widths  of

• the machine shall be the same. The machine shall be capable of producinf

a minimum thickness of 3/14 in. of uncompacted reclaimed mix. The machine

shall not rut or scuff the softened surface of the pavement. The machine

shall be capable of working as slow as 5 fpm.

~.3 Bituminous Distr ibutor:  The bi tuminous d i s t r ibu tor  shall have

pneumatic t ires of such width and number that  tb ;e load pre iu seJ  on the

• surfa e does not exceed 650 pounds per in.  of t i r e  w i d t h .  Dis t r ibu tors

shal l  be designed and equi pped to d i s t r i b u t e  b i t s -mi - .- us- m’~tenIal  unifnrrnly

at - v - - n hi ~~~t t  ~n various widths  of s ur f a - e  at readi  1y determined and con—

s - i~~l - - d  rates ranging from 0. 05 to 2.00 gallons per square yard , with a

- nr - -: :; ir- - range ~t’ 25 to 75 psi .  The allowable v a r iat i o n  from any spec i f i ed

- s - i t ; I riot ex -:e--J 5 - -rcerit .. Dis t r ibutor  equi pment shall include a
• • - -

~ ira ’ - - -we- n unit for the bitumen pump , full circulat ion spray bars ,
• . rr - - -r , r--:: - i r-- gages, volume measuring devices , a therm mete r  for

A2
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reading the temperature of tank contents , and a hose at tachment  sui table

for applying bituminous material to inaccessible areas and pa tch es . The

- lis-tributor shall be equipped for circulation and agitat ion of the

• bituminous material during the heating process.

• I~.d Power rollers shal l be self—propelled , e i ther  steel—wheel or

pneumatic—tired types conforming to the following requirements:

14.14.1 Steel—wheel rollers shall be of either three—wheel or tandem

construction , weighing not less than 20 ,000 pounds each , and suitably
e~ uipped  for rolling bituminous pavements.

1+ .14.2 Pneumatic—tired rollers shall be mounted on two axles in such

manner that the rear group of wheels will not follow in the tracks of

the forward gruu o  but be spaced to give uniform coverage w i t h  each pass.

Axles shall be mounted in a rigid frame provided with a loading platform

cr  body suit ab le  for ballast loading. Tires shall be smooth and capable

s - U b eing  inf la ted  to at least 90 psi.  Construction of the roller shall

be such t hat  each wheel can be loaded to a minimum of 14,500 pounds.

L.3 Vibratory compactors may be used as approved by the Con tract ing

• ;tticer .

L .5 Cleanin& Eguipment: Brooms shall be of the self—propelled type,

• with a vacuum—type pickup , or towed and suitable for cleaning the surface

and cracks in the existing pavement prior to treatment .

14.6 Small tools shall consist of rakes, lut es , shovels , tampers , and

~ other tools as required.

5. WEATHER LIMITATIONS : Heater—planer or heater—remix—overlay proce—
- 

dures shall be performed only when the existing pavement is dry and the

• pavement surface temperature is above 140°F.

- • 
6. PREPARATION OF SURFACE: Irmediately before heater—p laner or G

heater—scarifier operations , the entire area to be repaired shall be =

• cleaned of loose material, dirt , clay, paint , or other foreign material.
All potholes , defective base area, utili ty cut s , and large cracks shall

be repaired. Manhole covers, valve boxes, etc., shall be adjusted to the

desired grade prior to pavement surface repair operations .

7. PLANING OPERATION : A bituminous heater—planer shall be used to H

remove the existing bituminous surface of the pavement as shown on the

A3
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drawings and specif ications. The temperature at . W l i  s-ti the work in ;  r-~ r—
formed , the nature and condition of t h e  equ i j m € - n t , a n I  the mar r~i-r of

forming the work shall be such tha t the pavement in ;  not t u rn , g~.ug~- i ,

s -h s-ved , broken , burned , or otherwise dam aged by the planing operation.
Suf f i c i en t  passes , or cuts , shall be made so that all irregulariti .-;; or

hig h spots are elimi nated and that 100 percent of the designated surface

area has been p laned to the grade and cross section s specif ied. The asphalt

and aggregat e cuttings shall be removed from the site immediately af ter

the planer passes over the pavement. No cutt ings shall remain on the

pavement at the end of each work day. Since high temperatures are required

in the planing operation, extreme care shall be exercised against possible
injury to personnel and damage to the finished surface. It shall be the

responsibility of the Contractor to protect all existing structures , trees ,

and shrubbery from damage. Any items damaged by the Contractor shall be

promptly repaired or replaced at no additional cost to the Government.

7.1 Surface Planing: Cutting below specified grades will not be

permitted. The planing shall progress in a plane parallel with the desired
f inished grade. The planing shall proceed with care and in depth incre—

• ments that will not damage the pavement below the designated finished

grade. Any area damaged during the heater—planer operation shall be re—

• paired by removing defective material and replacing with material meeting

the requirement s of paragraph 9. Prior to patching , all loose material
shall be removed and the contact surfaces of the original pavement shall

be sprayed with a thin coat of bituminous material conforming to SECTION:

BITUMINOUS TACK COAT. Patched areas shall provide a surface conforming

with the tolerances specified herein.

8. HEATER—SCARIFIER OPERATION: A bituminous heater—scarifier shall H

be used to rebuild or resurface the existing bituminous surface as required

by the drawings or specifications. The temperature at which the work is

performed, the nature and condition of the equipment , and the manner of
performing the work shall be such that the pavement beneath that being

scarified is not shoved, broken, burned , or otherwise damaged during the

heating and scarifying operation. Heating shall be accomplished with a

unit or units that uniformly heat the pavement to the depth to be scarified

A14
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and liL ~ld the t em p er a tu re-  -s-f the scarifis-I material I • • a mi n i  m;is; of 200°F

f r  at least 30 s e c u ri us  aft e r  toe re .; la ir -ne i material  has L ee -n i  n - -ad .

The scan ft or uni t  shall c m  form to the  r - n u l  i- - s - n  s- n it cii t I e  ~ Ist i~ I

~ avernt -n; ’. arid s-p r s-ao the -  scan f I el m a t s -r  i i i  t - t I  fr a c -s op--c l i e 1 .

• Average de~ h of s c a r i f i cat i o n  shall cr .- a.e nc less- tIi;i~ 3/i. in .  ci :  re—

claimed mix.  ~l~o scarified pavement shall not be h e a t e r  whi i n -  a

loosened , scar i f ied -ceni ditis-cii . Any area damaged d u r i n i ~ the heat ing—

scari fying operation s- u i ai~ be repaired by r emoviri~: damaged material ,

apply ing a th in  tack coat  to the contact  surfaces , and replacing with

s a t i s f a c t o r y  m a t e r ia l .  Patched areas shall provide a surface  conforming

with the  to leran ces-  spec i f ied  here in .  It shall be the  responsibility

of the Contractor to protect a ll  e x i s t i n g  structures , trees , and sIirubb~~n -y
• from damage. An~y items danagud by the  Contractor  shall be promptly re—

paired or replaced at no additional cost to the Government.

9. HEATER—REMIX—OVERLAY OPERATION: Immediately following the heating— }1,I

scari fying operations , a _— i n .  overlay of hot—mix asphalt ic concrete

meeting the requirements of 
— 

shall be laye-i over the hot s ca r i f i ed

surface. The overlay pavement shall be placed with a conventional bitumi—

nous finisher following behind the heater—scarifier or by a heater—scarifier

unit provided it is equipped with a receiving hopper and screed designed f-c r

• placing the overlay in one pass along with the heating and scar i fy ing  opera-

tion.

10. APPLICATION OF BITUMINOUS REJUVENATORS : The rejuvenating materi al J

shall be applied with a bituminous distributor or other approved equipment

at a temperature of 75 to 130°F as directed. The rejuvenating material

shall be applied at a pressure within the range of 25 to 75 psi and in

• such manner that distribution is uniform. Spots unavoidably missed shall

be properly treated. During construction , the application rate shall be

adjusted by the Contracting Officer if necessary to suit field conditions .
11. C(~,14PACTION OF PLANED SURFACES: At the completion of planing and

- • patch ing, if required, the heater—planer shall immediately go over the
planed area, heating but not cutting the asphalt surface , followed imme-

diately by the application of a bituminous fog coat and pneumatic rollers
to lerisify materials loosened by the planer operation as specified herein—

a f t - s. The treated area shall receive a minimum of six passes and until

( A5
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all roller marks are eliminated. The bituminous fog coat shall be applied

in accordance with SECTION : BITUMINOUS TACK COAT. If weather conditions

will not permit immediate application of fog coat and rolling , the planed

area shall be rolled with two passes of an approved roller to temporarily

seal the area. When weather condit ions permit , the Contractor shall dry,

reheat, apply fog coat, and roll the area. The use of temporary rolling

shall be at no additional cost to the Government.

12. C0!4PACTION OF SCARIFIED SURFACES : Compaction shall beg in as soon

as the rentixed mixture will bear the roller without undue displacement .

• I n i t ia l  rolling shall be accomplished by applying two passes of a 10—ton

steel—wheel roller. After initial rolling , preliminary tests of crowr~,

grade , and smoothness shall be made by the Contractor. Before fi nal

rolling , deficiencies shall be corrected so that the f in i shed  course will

conform to requirements for grade and smoothness specifi ed herein.  Final

compaction shall be accomplished by applying six passes with a pneumatic—

tired , self—propelled roller. Places inaccessible to rollers shall be

thoroughly compacted with hand tampers. All joints shall have the same

texture, density, and smoothness as other sections of the repair ed pave-

ment.

13. C0~~ACTION OF REMIXED—OVERLAYED SURFACES: Compaction of the K

overlay mixture shall begin as soon after placing as the mix tur e will

bear the roller without undue displacement. After initial rolling , pre-

liminary tests for crown , grade , and smoothness shall be made by the Con— 
—

tractor and any deficiencies shall be corrected so that the finished
course will conform to the requirements for grade and smoothness specified

• below. After preliminary smoothness tests , rolling shall cont inue until
a density is obtained in the overlay mixture that is not less than 

—

percent of the density of laboratory—compacted specimens of  the same

mixture.

114. GRADE AND SURFACE SMOOTHNESS REQUIREMENTS: The finished surface

shall conform to gradeline and elevations shown and to surface smoothness

requirements specified below.

114.1 Plan Grade: Finished surfaces shall conform to the lines , grades ,

and cross sections indicated , or to elevations established and approved

A6
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at site of work. Finished surfaces at junctures with other pavements shall

coincide with finished surfaces of abutting pavements.

• 114.2 Surface Smoothness: Finished surfaces shall not deviate f r - s-rn the

testing edge of a 10—ft straightedge more than i/ i .  in. in the t ransverse

or longitudinal direction.

15. DEBRIS REMOVAL: Immediately upon completion of  (p laning , scari fy—

ing ] operation in any area , all cuttings, loosened materials , and debris

shall be removed from the area and disposed of in the designated disposal

area. Failure to keep the pavement surface in a clean condition may re-

sult in a shutdown of work until cleaning is satisfactory to the Contract-

ing Of f i cer .

16. SA1~~LING AND TESTING :

— 16.1 Samp1in:~~ All samples of bituminous material, unless otherwise
specified, shall be in accordance with the requirements of ASTM D 1140.

All materials will be subject to approval prior to use. Samples of proper

size shall be submitted for approval not less than 
— 

day s before

commencing the work .

16.1.1 Samples of compacted overlay pavements shall be obtained for

density determinations. The type , size , numb er , and location of samples
shall be as directed by the Contracting Officer. A power saw or core

drill shall be used for cutting the in—place pavement samples. The Con—

tractor shall furnish all tools , labor, and materials for cut t ing samples

and for backfilling test holes to the satisfaction of the Contract ing
Officer.

16.2 Testing: Testing will be the responsibility of the [Contractor ]

[Government ] and shall be performed by an acceptable commercial tes t ing

laboratory or by the Contractor on the approval of the Contracting Officer.

The materials shall be tested to establish compliance with the specified
requirements. Copies of test results shall be furnished to the Contracting

Officer.

17. METHODS OF MEASUREMENT: Measurement for payment of the bituminous M

material , rejuvenator, and area of pavement repaired will be the measured
quantities used in the accepted work as determined by the following

methods :

A?
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17.1 Bituminous Material and Rejuvenator: The quantity of rejuvenating

and bituminous material to be paid for shall be the number of gallon s used
in the accepted work as determined by the Contracting Officer , correc ted
to gallons at 60°F in accordance with ASTM [D 1250, D 633], using a co-

efficient of expansion of 0.00025 per °F for asphalt emulsion.

17.1 Heater—Planing or Heater—Scarifying: The quantity of heater—

planing or heater—scarifying Cf bituminous concrete surfaces shall be the

number of square yards completed and accepted as determined by the Con—

tracting Officer. Measurements will be along the surface of the pavement.

17.3 Asphaltic Concrete: The quantity of asphalt ic con crete to be pai d
for will be the number of 2000—pound tons of asphaltic concrete used in

the accepted work. Asphaltic concrete will be weighed after mixing , and

no deductions will be made for weight of bituminous material incorporated
therein. No payment will be made for defective areas until corrected.

A8
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GENERAL NOTES

This - guide specification is part of a series of Federal Construction

d u ide  ~3pecif icat ions , which are being estab lished to promote greater

• a!1~ f-crmity in construction specifications for Federal cons t ruc t ion .

Use of this guide specification in whole or in part by Federal

agencies is encouraged.

2. The capital letters in the right—hand margins indicate that the-re is

a technical note pertaining to that portion of’ the guide s i • e s - i f i e - a t i o n .

It is intended that the letters in the margi ns be deleted before typ ing
the project specifications .

3. Where numbers , symbols , words , phrases , clauses , or senten ces in this

• specif ication are enclosed in brackets [] ,  a choice or modi f ica t ion

must be made ; delete inapplicable portion(s). Where blank spaces

occur in sentences , insert the appropriate data. Where entire paragraphs

are not appl icable, they should be deleted completely .
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r C UI5Al NOTES

The s.-ctio~ number should be inser . - - I  in t he -  s~ eci fi ~aticin }:o~~ird:

and i re- f ixed to each page n umber in th~- pr :ect s e - - ification .

• 
-
. This s p ec i f i c a t i o n  includes materials , ~~~~ .-n ar-co-lu res- , - - ci

meat , and tes t ing  requirements its-c }s- i1 r—~ 1 ’ s - c c - , li--ater—s carifier ,

and heater—r emix— overlay proce-dures f~-r bi’ s-minous r~~v -ment s .  Heat er—

planers have been valuable for many years- f--c r- .-rnuvi ng dead weig}1.

from bridges , mainta in ing proper headroom clearance in tunnels and

• 
. underpasses , and removal of surface ir regu la r i t ies  from rr . ogh as-ph-I t

pavements.  Recent developments in heater—planing and scari f y i ng

• equipment , rising costs , and, the energy crisis  have made these ac- . cci- —

dures more advantageous for the repair and maintenance of old asphalt

pavements. Also, due to these developments and circumstances , ecoir.-—

meat is now available which has the capabi l i ty  to hancile large ~crcije ts

• such as highways and airports.  Experience and data indicat e that

planing and repaving operations are feasible only on existing as-r}caltic

concrete pavements whi ch are structurally sound but in need of surface

leveling or coal i ng ; for example, pavements disturbed for utility

trenches ~r other openings or where patches have settled and surface

• (ieterl rotccin exists. Curb lines can be restored and drainage ratterus

m a in t a in - : i by ni •c i ag ef f  a portion of the exis t ing  surface before the

appl i cat i .s--~~cf a new w- aririg surface. This eliminates either dis—

~ appearing curb l ines- or costly procedures to adjust drainage structa~ es.

The heater—remix—overlay method permits the eng ineer in many instances

to select a much thinner overlay by eliminating bon ding problems

between the surfaces of the existing bituminous material and the

overlay mix. Reflective cracking , which is a major problem w i t h  t h in .

overlays , is somewhat retarded when the exis t ing surface is heated

and scarified prior to the placement of an overlay. Reflective crack-

ing does appear in the new surface but at a slower rat e and is not as

severe as with  a conventional thin overlay . Skid res is tance ~m i

bleeding or f lushing asphalt can be improved by use of a 1 - 2  -- c— : aner

to  remove the excess asphalt or by adding abrasive chi ps t a h c e  I

AlO



scarified surface. These types of main tenance  techni ques- ar— also

applicable to a i r f ie ld  pavements because surface cor:taninants s-ucO a.;

rubber , paint , oil , and fuel deposits are burnt  off  du ring  t I -  h-~a a i : i g

process. Removal of thes e contaminants  helps in ~reveriting slippage

between th in  overlays or seal treatments and the  old pavement surface.

It is the intent of these specifications to give gu idance in the use

of heater—planers or heater—scarifi ers for the maintenance of bitund —

nous pavements. Additional thickness requirements  or seal coat s

should be accomplished by conventional procedures according to their

respective specifications .

C. Paragraph 1: The listed des ignat ions for publicat ions  are those that

were in effect when this guide specification was being prepared.

Designations that are known to be out of dat e when project specifica-

tions are prepared should be changed t o those current at that time ,
and the nomenclature , types , grades , classes , etc., referenced in the

guide should be checked for conformance to the latest revision or
amendments. To minimize the possibility of error, the letter suff ixes,

amendments , arid dates indicating specif ic  issues should be retained

here and omitted elsewhere in the project specif icat ions.

D. Paragraph 2: The materials to be allowed will be retained in the

contract specifications, and the remaining subparagraphs will be

deleted.

~ E. Paragraph 2.1: The requirements for type SS—lh asphalt emulsion

are the same as for type SS—l using the test procedure of ASTN Speci—

f icat ion D 2 1414, “Testing Emulsified Asphalts ,” except the penetrat ion
of the residue at 77°F is specified to be 140 to 90 rather than 100

to 200. Grade SS—l asphalt emulsion should be specified in moderate

or cold climates . Grade SS—lh should be specified in hotter climates

such as the southern or southwestern areas of the United States. The

inapplicable grade will be deleted. Paxole, Reclamite , or other

patented products for use as a bituminous rejuven ator may be specified
in the contract documents provided proof of sat isfactory performance

for rejuvenating oxidized asphaltic concrete pavements is obtained.

• All
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i- . P-i:-agra;-I 14: Ll-;ul r~ierit  c - il  re i w Il l U.- :~-~ 01 a . -  : in .;. - - -  :

sped f i  -c ions , wol t h e -  re-ma I ni ng - - iL: rn’ - L i  tc ce-i ‘ - •-  1 .

i . Paragra: 1 e-: If the sui’f~ -s-e t~ be- t e -d  c • : .~ 
- - as u : ~ ~ ~~~~

-

drainage systems , etc. , that re-:ui re c ;  ~i cc , a l . -  ;. : r : -
~~~

arid extent -s-f work invulveci s-h ciuLJ be s: ewn -ca plans - .i . : i -  -
• -u

in a separate section of the specifications .

H. Paragraph 7: The amount of heat app lies- to t h e -  p - v - -s. -
controlled so that the heated pavement is- ~ ot ch~- s - he - I, ; - - .1 , a:

otherwise damaged. The sca r i f i ed  pavement s-hall nci-~. be h- -ce - I v o i l e

in a loosened , scarifi ed c o n d i t iun .  Flxj-ercea - - - .- has- in  :1 cci ’- - -

• 
- loose material on the surface tends to insulate Ine ; civ n - - : : . , an

thus th ere is less heat absorbed by the I~aveme:~t. For i~ e- ci t -  - — ‘ 

operations , multiple passes of the burner may be FL s-I ce-c to Lt.a a

the desired depth of cut but will  be allowed only when the cuttings

have been removed.

Excess heat will burn the asphalt binder ; however , sufeicieno he-ct

should be applied to hold the temperature of the scarifieu m-•ster-ial

to a minimum of 200°F prior to compaction or to the application of

a thin overlay.

I. Paragraph 9: State or other local highway cc’::truction agency j U—:;. lx

formula specifications may be incorporates- in tao cc ntr ’ic-t docnrie-n~

for manufacturing the central—plant hot mix.

~~~~ 

. J. Paragraph 10: It is recommended that the re u”.- :-c . r- be- ad i-c d after

the heating process.

K. Paragraph 13: The blank will be filled in to agree with density

requirements specified for the job—mix formula selectec .

L. Paragraph 15: This paragraph will be deleted when this s-; eeificaticr.

is to be used for pavement maintenance other than airfiel-rs .

M. Paragraph 17: When other methods of measurement are desired or

- • 

necessary , the paragraph will be modified accordingly .
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