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EXPERIMENTAL USE OF AN ASPHALT RUBBER 
STRESS ABSORBING MEMBRANE INTERLAYER 

Introduction 

The search for a method or means of eliminating or reducing 

reflective cracking in new bituminous pavements has been underway 

for a number of years. Vermont has experimented with severa l processes 

since observat ions revealed that a high percentage of t he cracks in 

old pavements reflect up through new bituminous overlays, often 

during the first winter of exposure. 

The first process tried in 1973 and repeated in 1974 and 1975 was 

a strain relieving interlayer (SRI} consisting of vulcanized rubber 

shreds and fine aggregate in an emulsion slurry placed in a 3/8 inch 

thickness (1,2). Although initial observations revealed a reduction 

in reflective cracking, long term evaluations of the SRI led to a 

recoiTillendation that 11 the use of rubberized slurry be discontinued in 

Vermont ••• based upon initially high firs t cost and an unpredictable use­

ful 1 ife span" (3). 

Pulverization of a severely distorted and cracked pavement was 

carried out in 1974 successfully eliminating potential reflective 

cracks although the process was considerably slower than certain 

other methods (2) . Recent inspections of the two mil e long test site 

reveal that the two inch overlay has remained free of cracks or signif­

icant rutting for a period of nearly five years. This i s a noteworthy 

accomplishment since cracks would be expected to develop in pavements 

on new construction in the same period of time. It may be speculated 



that the performance rela t es to a flexibil ity or other property in 

the pulverized and stabili zed base course which is not present in 

normal subbase materials . Cold recycling was successfully utili zed 

again in 1978 on t\'10 Contracts, one of which was a Category III 

experimental project undertaken as part of Demonstration Project No . 39 

(4) . The project will remain under evaluation unti l definite conclusions 

can be drawn on performance and cost effectiveness. 

Four commercially available nonwoven polypropylene or polyester 

fabrics were also installed as a Category II experimental project 

in 1978. Following one winter exposure, the products did not 

appreciably reduce the amount of cracks which appeared in the 1 ~ inch 

bituminous overlay when compared with the untreated control section . 

This initial report covers the construction phase of a Category 

II field trial utilizing an asphalt rubber stress absorbing membrane 

interlayer, a system referred to as a SAMI . 

Background & Product Information 

The trial use of the asphalt rubber interlayer came about when the 

Arizona Refining Company, through their Assistant Sales Ma nager , Mr. 

W. E. Hamlin, offered to apply approximately 2500 gallons of their 

blended material without charge. Their product, knottJn as ARM- R-SH IELO 

is 11a mixture of asphalt cement, rubber extender oil and ground rubber 

blended together at an elevated temperature, which when hot-spray applied 

and allowed to cool forms a tough, durabl e and adhesive membrane suitable 

for use in the construction of: 
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a. surface treatments for paved surfaces (chip seals) 

b. stress absorbing membrane interlayers (SAM! ) 

c. bridge deck waterproofing membranes 

When hot-poured into pavement joints and cracks, and allowed to cool , 

it is suitable for use as a joint and crack filler. The system is 

designed to reduce reflective cracking and prevent surface moisture 

from penetrating into the pavement being overlaid when used as a SAMI. 11 

Product Composition, Preparation and Application Procedure 

ARM-R-SHIELD is composed of 72 to 80% asphal t cement, 2 to 6% rubber 

extender oil and 20 ~ 2% ground rubber by weight of the total asphalt­

rubber blend. The rubber portion of the blend is U.S. Rubber Recla iming 

Company designation G274 consisting of 40% powdered reclaimed (i .e. 

devulcanized) rubber and 60% ground vu lcanized rubber scrap selected to 

have a high natural rubber content. 

The preparation of t he asphal t rubber mixture is carried out in 

a pressure distributor truck which i s capabl e of heating, mixing, and 

applyi ng the completed product. Preparation consists of blending the 

preheated asphalt cement (250° F-400° F) with sufficient rubber extender 

oil to reduce the viscosity of t he asphal t cement to within the range of 

600 to 1800 poises at 140° F. The temperature of the asphalt cement­

extender oil blend is then increased to within the range of 350° F-425° F 

at which time the ground rubber is added at the specified amount . The 

mixture is then recirculated for a period of not less than 30 minutes 

prior to application. Adequate recircul ation and/or sti rring of the tota l 

combined material mus t be maintai ned to provide good mixing and dispersion. 
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If a job delay occurs, the material may be allowed to cool and be reheated 

just prior to placement. 

The appli cation of the 375° F-425° F asphal t rubber i s made at a 

rate of 0.45-0.60 hot gall ons per square yard and i s closely followed 

with an application of dry aggregate at a rate of 30 to 40 pounds per 

square yard. The application of the asphalt rubber cannot be made over 

an area greater than that which can be immediately covered with aqgregate 

and rolled using pneumatic tired rollers to embed the aggregate particles 

into the asphalt-rubber membrane. Revolving and drag brooms are used 

to redistribute and remove excess aggregate. 

Field Trial Location and Roadway Condition 

A section of U.S. Rte. 302 in the Town of Newbury, Vermont beginning 

1. 219 miles west of the intersection with U.S. Rte. 5 was selected as the 

field trial location. The site selection was based on the condi tion of the 

existing surface and on _ t he availability of paving equipment whi ch would 

be present during the reconstruction of the easterly 1.219 miles of Rte. 302 

under Contract F 026-1 (23). 

The existing roadway was constructed as a new relocation in 1958 

featuring a 24 foot wide roadway with 8 foot shoulders. The sub-base 

consisted of either 14 or 20 inches of crushed rock which was topped with 

a 2 1/2 inch bituminous concrete surface course. The pavement had not 

received any maintenance treatment during the 20 years of service. 

A condition survey made at three specific locations within the 

experimental test section and at one location on the adjoining control 

area revealed an average of 499 lineal feet of cracks per 100 lineal 
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feet of roadway. The type of cracks consisted of 43 percent miscellaneous, 

30 percent transverse and 27 percent longitudinal . Miscellaneous cracks 

less than 18 inches in length were not included in the survey. The miscellaneous 

or pattern type cracks recorded were generally 1/4 inch wide at the surface 

while the most severe cracks ranged up to 1 inch in width. The transverse 

and longitudinal cracks varied from l/2 inch to 1 1/2 inches at the surface 

by up to 1 measurable inch in depth. The wider cracks were due to a loss 

of aggregate along each face which resulted in rough sloping shoulders. 

Although a majority of the cracks were severe enough to warrant routing 

and crack fi lling, because t he required equipment, and manpower were 

committed to other projects, only limited patching was carried out in 

raveled areas. 

Maximum rutting values were recorded at 5/8 inch in the l eft wheel 

path and 3/4 inch in the right wheel path of both east and west bound 

lanes. There was little evidence of locali zed settlement or heaving. 

Pavement Condition Surface ravelin9 along cracks 
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Climatological data for the area discloses a freezinq index of 1207, 

an average of 96 freeze-thaw cycles and 90 inches of snowfall . Frost 

penetration within the roadway cross section would be expected to read a 

depth of 48 to 60 inches. 

Average dai ly traffic volume on the roadway in 1978 was recorded 

at 3050 vehicles with truck traffic.estimated at six percent. 

Material Application 

The AC viscosity grade asphalt, rubber extender oil and ground 

rubber were mixed and blended in the distributor t ruck the day before 

the material was to be applied. The blended material consi sted of 79 

percent AC 10 viscosity grade asphalt suppl ied by Exxon, 20 percent rubber 

and 1 percent extender oil. 

The application began on the morning of September 6, 1978. The 

road surface was dry with the ambient temperature ranging from 60° F-72° F 

during the application period. Weather conditions varied from 100 percent 

cloud cover to hazy sunshine. The temperature of the blended material 

ranged between 385° F and 405° F during the appli cation. Placement was 

made at a design rate of 0.60 gallons per square yard in two ten foot and 

one five foot wide pass in order to obtain the proper coverage with stone . 

The l atter was applied by District No. 7 ma intenance forces using a chip 

spreader box mounted on six yard dump trucks. The half inch size pea 

stone was applied at an average rate of 36 pounds per square yard and 

immediately rolled with a self propell ed 10 ton pneumatic roll er . The 
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stone had been preheated at a ho t mix plant to insure it was free of 

surface moisture. The temperature of the stone varied from 190° F to 

250° Fat the time of application . In addition, t he first four loads 

of stone were precoated with l/2 to 1 percent asphalt per ton of stone 

to reduce surface dustiness and improve adhesion. Close examination 

revea l ed excellent bond between the asphalt rubber and both the precoated 

and uncoated chips even though a significant amount of fine dust was 

present with the application of t he latter. 

The application of stone was withheld from the edges which were 

to receive adjoining passes,to insure complete surface coverage with 

the asphalt rubber. Overlapping of the succeeding pass resulted in 

sufficient transfer of heat to soften the cold material with satisfactory 

stone embedment attained. There were no problems with bleed through of 

the asphalt rubber. A wire bristle power broom was used to sweep excess 

cover aggregate onto shoulder areas. The procedure worked satisfactorily 

except at locations where wheel rutting exceeded 1/2 inch in depth. Stones 

at such locations were displaced by traffic prior to the application of 

the bituminous overlay without any reported damage to windshields. 

A total of 1600 lineal feet of roadway covering 4444 square yards 

was treated with the aspha lt rubber. The application was completed in 

3 hours 45 minutes with the rate of coverage limited by the speed with 

which the cover stone could be applied. The f irst 262 by 10 foot wide 

pass received only one half of the desired rate due to incorrect gauge 

settings. The overall rate of application on the remainder of the experi­

mental section averaged 0.58 gallons per square yard (104 mil s thick) 
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based upon gauge measurements on the distributor. 

The aspha lt rubber and stone chip surface remained exposed to 

traffic for 33 days without any visual evidence of wear or rutting. 

On October 9, 1978, a one inch course of Type II bituminous mix was 

pl aced over al l except the last 35 feet of asphalt rubber and stone 

on the westerly end of the test section . Cores taken on the project 

revealed an average thickness of 1 3/8 inches over the control section 

and l inch over the experimental treatment. Somewhat l ower pavement 

densities were al so noted on the samples taken from the experimental 

section . 

Cost of Treatment 

The cost of the experimental treatment can only be est imated since 

the asphalt rubber was furnished and appl ied free of charge . At the 

time of the install ation , the Ar i zona Refining Company would have been 

expected to apply the product at a cost of approximately $0 .85 per 

square yard. District Ma intenance Forces were used to place the cover 

stone, remove excess stone, and for traffic control. They incl uded a 

foreman, two equipment operators and 10 maintenance workers at a cost 

of $550 .00. Equipment rental for the one day appl icati on tota led 

approximately $500 .00 which included the use of 5 - 6 c .y. trucks, 

2 pickups, 2 rollers and a power broom. The heated cover aggregate was 

purchased at $7.00 per ton with 80 tons used. The total expend iture 

for material and application at $0.85 per square yard plus labor and 

equipment costs of $1610.00 resulted in a fina l cost of $1.21 per square 

yard for the 4444 square yards treated. 
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A total of 444 tons of bituminous pavement were placed over the 

experimental and control sections at a cost of $21.80 per ton. A 

comparison between t he cost of the asphal t rubber at $1.21 per square 

yard and the bituminous pavement at $1.23 per square yard inch reveal s 

that the cost of the experimental treatment was equal to a 1 inch 

lift of pavement. 

Performance Analysis Af ter One Winter 

The control and exper imental sections were inspected on January 4 

and 29, February 21 and April 12, 1979. Observations of the asphalt 

rubber test sections revealed a gradual increase in the percent of 

reflective cracking from 2% in January, to an average of 17% i n April. 

At the same time, the control section disclosed crack reflection rates 

of 6% to 12%. There were no cracks noted in the 35 foot section of 

exposed asphalt rubber nor was the material effected by traff ic or 

snow plows. 

Further inspection in May, 1979, revealed that the cracks in the 

bituminous overlay over the asphalt rubber had closed up to a degree 

that made it difficult to detect many of them. This prompted a detailed 

inspection on June 6, 1979 which revealed an average of 7% visible re­

flective cracks or a reduction of 59% under the amount noted in April. 

The amount of cracks in the control section remained constant at 12%. 

The 35 foot section of exposed asphalt rubber and cover stone remained 

satisfactory through August 7, 1979 when it was overlaid with pavement 

as part of an adjoining maintenance project. 
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Summary 

An asphal t rubber interl ayer was offered for experimental use to 

determine if the material could reduce or eliminate reflective cracking 

in a new bituminous overlay when exposed to Vermont's climati c conditions . 

The product, manufactured by the Ari zona Refining Company under the trade 

name of ARM-R- SHIELD, consisted of 79 percent AC 10 vi scosity asphalt 

cement, 1 percent rubber extender oil and 20 percent reclaimed ground 

rubber. The material was spray applied at an average rate of 0.58 gallons 

per square yard on a severely cracked 1600 foot section of 20 year old 

bi tuminous pavement. The asphalt rubber membrane was quickly covered 

with preheated half inch pea stone at a rate of 36 pounds per square yard 

and rol led with a pneumatic roller. A power broom was used to sweep 

excess cover stone onto shoulder areas. The asphalt rubber and stone 

cover remained exposed to t raffi c for 33 days wi thout any visual evidence 

of damage. One inch of bituminous pavement was placed over the system, 

except for the last 35 lineal feet of roadway which was left as an exposed 

surface trea tment. 

Field inspections during the f irst winter revealed a gradual increase 

in the percent of reflective cracking over the asphal t rubber from 2% 

in January to 17% in April. At the same time the control secti on which 

had an additional 3/8 inch of overlay t hi ckness di sclosed crack reflection 

rates of 6% to 12%. Inspections made in May and June revealed that many 

of the cracks in the overlay over the asphal t rubber healed together resul ting 

in a 59% reduction in the amount of cracks below the total logged in April. 
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The 35 foot test section of exposed asphal t rubber and cover stone 

remained free of visible cracks and was not adversely effected by traffic, 

snow plows, or weather condi t ions. 

The cost of the experimental treatment incl uding material, 

appl ication, cover stone, labor and equipment rental was estimated at 

$1. 21 per square yard. Based upon the $21.80 per ton project cost for 

bituminous mix, the cost of the experimental treatment was equal to a 

one inch course of bitumi nous pavement. 
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Prel iminary Conclusions 

The Arm-R-Shield asphalt rubber treatment displayed a number 

of desireabl e fea tures including excellent bond between the asphal t 

rubber and cover stone, an acceptable riding surface and complete 

resistance to tire and snow plow damage on the area left exposed to 

traff ic. Such properties make the system a likely candidate for use 

as a surface treatment in li eu of rehabilitation with a single 1 -

1 1/2 inch course of pavement. 

A higher percent of reflective cracking occurred on the asphalt 

rubber and one inch overlay section than on the 1 3/8 inch overl ay 

control t reatment. However , the interlayer did promote heal ing of 

the cracks with the advent of warmer weather. The failure of the asphalt 

rubber in reducing t he level of reflective cracking is believed due in 

large part to the lack of crack fi lling or a leveling course appl ication . 

Ei ther treatment would have aided the asphalt rubber in bridging over 

the larger cracks which ranged up to 1 l/2 i nches in width by one inch 

in depth. 

Recommendations 

1. The performance of the ARM-R-SHIELD System should be 
monitored for at least two add i tional years. 

2. The ARM-R-SHI ELO System should be specified as a surface 
treatment in place of the standard overlay procedure on 
a project slated for rehabilitation. Preparation of the 
existing pavement surface on such a project should include 
crack filling and also a nominal l/2 inch leveling course 
if the surface ali gnment requires it . 
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STATE OF VERMONT 
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STRESS ABSORBING MEMBRANE I NTERLAYER FOR PAVEt~ENTS 
WORK PLAN 78-R-38 

OBJECTIVE OF EXPERIMENT 

( .J -

R. Frascoi a·-' ( _-r, 

August 31 , 1978 
of 3 

To evaluate the performance of a Stress Absorbing l~embrane Interl ayer 
designed to minimi ze refl ection cracking in bituminous concrete pavements . 

PROJECT 

NevJbury F 026-1 ( 23 ) 

PROJECT LOCATION 

On U.S . 302 beginning approximately 3.410 mi l es southeaster ly of the 
Ryegate-Ne\·Jbury Tovm Li ne and extend ing easter ly approximately 1. 588 mi 1 es . 

EXPERIMENTAL WORK LOCATION 

Beginning at Station 155+50 and ex t ending easterly 0.303 mil es (1 600 f eet) 
to Station 171+50. 

MATERIALS TO BE USED 

Arm-R-Shie ld, a stress absorbing membrane inter l ayer (SAMI) composed of 
asphalt cement, rubber ex t ender oil, and ground rubber which is desi gned 
to reduce reflective cracking and prevent surface moisture from penetrating 
into t he pavement being over l ai d. The materi al is manufact u1·ed by the 
Arizona Refining Company, P.O. Box 1453, Phoenix, Ar izona 85001. 
Phone (602) 258-4843 . 

APPLICATION PROCEDURE 

The asphalt- ru bber material s liall be app li ed by press ure dis tr i butor truck 
withi n the temperature range of 375° - 425° F and at a rate of 0.45 - 0.60 
hot ga llons per squa1·e yard. An appli cation of dry aggt·egate at a uni form 
rate of 30 to 40 pounds per square yard shal l fo l low as closely as poss ibl e 
behind t he applicat ion of hot asphalt-rubber material . No spread shal l be 
i n excess of a l ength \·1hich ca n be irrmed i ate ly covel~ed with aqgregate. Rolling 
shall commence immedi ately fo ll ovting t he spread of aggregate us ing pneumatic­
tired roll ers to embed t he aggregate part i cl es into the aspha lt-rubber membrane. 
Revolving and drag brooms shall be used to redi stri bute and r emove excess 
agg l~egate. 
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State of Vermont A.O.T. 
Stress Absorbing Membrane Interlayer for 

Pavements - Work Pl an 78-R-38 
August 31, 1978 
Page 2 of 3 

CONTROL SECTION AND TREATMENT 

COST 

The control section sha l l consist of one inch of Type II I Bi tuminous 
Pavement placed over the existing pavement beg i nning at Station 171+50 
and extendi ng 375 feet easterly to the recycl ed pavement section at 
Station 175+25. 

Estimated cost for the experimental test secti on i s as fo ll ows: 
Arm-R-Shield - no charge fo r the materia l (appl ied prices generally quoted 
at $450 .00/ton or $1.1 0 per sy. @ 0.6 ga l / sy appl ication rate) . Labor , 
equ ipment, and materia l $1820.32 (see detai l ed estimate on attached sheet) 
Item 406 .25 Bi tumi no us Concrete Pavement . One inch \•teari ng course of 
Type II I mix 355 tons at $21.80/ton = $7739.00 Total Cost= $9559 .32 . 

The estimated cos t for control section i s as foll ows: 

Item 404 .65 Emu l s i fied Asphalt 6 cwt@ $14.00/cwt = $84.00 
I tem 406 .25 Bitumi nous Concrete Pavement 82 tons@ $21 .80/to n = $1787 .00 

DATE OF APPLICATION 

Prior to September 15 , 1978. 

PROPOSED EVALUATION PROCEDURE 

The investiqation wil l incl ude the fol lowing steps . 

1) Record initial desig n, construction and maintenance r ecords on the 
ex i sting pavement in t he test area . 

2) Vi sua ll y inspect , document and photograph the condition of the 
pavement i ncluding deta i l ed crack surveys on portions of both the 
experimenta l and control areas . 

3) Observe and record cond i tions and events wh ich occur during the 
exper imenta l applicati on. 

4) Compare t he performance of the experimental treatment wi t h t hat of 
the control sect ion . 

DURATION OF STUDY 

The exper imenta l proj ect wil l be eval uated for a m1 n1 mum of two years or 
unti l va l id concl usions can be obta ined on the performa nce of the Stress 
Absorbi ng Membrane Inter layer . 

SURVE ILLANCE 

The experimental feature s ha ll be monitor ed durinq t he appli cation and 
at l east once each winter and spring for the duration of the study . 
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St~te of Vt1~ont A.O.T. 
Stress Jbsorbing ~embrane Interl ayer fo r 

Pavtments - Work Pl an 78- R- 38 
August 31 , 1978 
PngP. 3 of 3 

REPORTS 

An in i t ial r eport covering the application and a fi na l r eport 
drawing concl usions on the effectiveness of the exper imenta l mater ia l 
shall be submi tted to the Federal Hi ghway Admini strat ion. 

Materia l s & Research Di vi s ion 
Agency of Transportation 
September 7, 1978 _ 
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1 . 0 DESCRIPTIO!'\ 

SPECIFlCATlm: FOR AR'1- R-SHIELDnt, 

Ar)zona Re fining rompany 
Specification N 101-78 

ARl-1- R- SHIELD is a mixture of as ph a] t cement , rubber extender oil a nd 

g round rubbe r blended together a t an elevated t emperature in the manner, 

proportions and sequence herein described . h'hen hot-spray appll ed and 

alJo~ed to cool t o ambient temperatures , i t forms a t ough , durab l e and 

<!dh r·si\'e m,·,,brane s uit:1ble fo r 1.:se i.n the CC.d1S t •·tlction of : 

a . s ~ r face t re3tments for paved s ur faces ( chip sea l s ) 

b . stress ;,bsorbing ;;;-=mbrane i ntl'rl aye rs (S/'J-11 ) 

c . bridge de ck waterproofing m~1nbran~s . 

Whe n hot-pour ed into paveme nt j oints and cr acks , and allo~ed to cool , i t 

is t.uit<Jble for use as a joi nt ond ctack fill e r . 

?. • 0 J·L!,'ft:lU ALS 

The .::.~p : :llt c\:;·ont <:h-1ll he a grade .~;eeting the gcner<'ll n >qui r emf:nts 

of I .. ':.ShfO Sp:cifjr:~tir_,n ~~ 226 or ASnl Spo2c ifica t:ion D-338 1 as dr!Le r -

n i ned by prior laboratory testi ng of aspha lts availab l e in the 

r2sp~ct ive p rojec t area . It s hal l be fu lly co2patible with rhe 

eround r11bber Lo be used in producing AFJ-1--R-SHlF:LO. 

~ . 7 ~uhber Ex t ender Oil 

The e;,;tc-nder oil sha J l b e a rC'sinous, h jgh fl as h point a ror~-'t ic 
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Arizona RC!fininr. Company Sp~c:Hir·nt ion H 101-78 - Par:c 2 

hydrocarbon IT1t:c·ti.ng th<.: follm,•inf• ::es t n·auirernt•nts: 

Vj sc.osi t y, SSU at l00°F (AST}! D-88) 

Flash Poi nt , C. O.C . , °F (AST~ ~-92 ) 

MoJ ec:ul ar Ana lys i s (ASTM D-2007) 

Asp hal tenes , %1·1 

Aromatics, %\.J 

2 . 3 Ground Rubber 

2500 min. 

392 min . 

0 .1 rnax . 

55 min . 

The rubber shall be U. S. Rubb e r Reclaiming Company designntjon 

G274, or approved equal, meet ing the fo llowing physjcaJ and chemical 

requirements : 

a . Composition : 

The rubber shall be a dry, free flowing blend of 40% powder ed 

r eclnimed (i.e. dcvuJc;;nizcd) rubber and 60% gr ound vul c<'~nizE'd 

rubbe r scrap se l e c ted Lo have a hi gh na tural rubber content . It 

shall be free from fabric , wire or oth er cont.1minants except that 

up to 4% of a dusting agent, such as calcium carbonate, may be 

included to preven t caking of the pa rtic l es . 

b. Sieve Analysis : 

Sieve No . 

c . Nill Test : 

8 
30 
50 

100 

% Passing 

100 
60 - 80 
15 - 40 
0 - 15 

h'he n 40 to 50 grarns of rubber reUlir.·-d on the 1\o . 30 s i eve are 

added to a tight se t 6 -inch nl '' l ••!r n•i l], H1e tna t ~r i <J l sha ll band 

on Lhe mill roll in one pRss . (Note : Thi s t0s t is to estab lis h 
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Ariz.on:1 l~vfininr Comj,;my Sp<·< ifjl'~ t inn~~ l01 - 7k- l'a~;<· 3 

that a suffich·nt quan lhy of rt·c laim<:d, dcvulcnniz(·d nihb(·r 

is pres e n l . ) 

d. Katural Rubber Conlt:nt (ASTM D-297), /I.J 30 min. 

3.0 ASPHALT-RURBF R BLEND 

The asph-'l lt-rubber bJend (ARN-R-SIIfELO) sh:J Jl be a co~o~binMion of r-he ~lspha lt 

cemen t, ex Lender oil and ground ru bber mi >:C'd to~vth0r at el ('V;.;t cd t t "!p ~··r-

ature in accordAnce with the following proportions and proc~dtJrPs : 

3 .1 Preparation of Asphalt-Exlender Oi l Mix 

Blend together the preheated asphalt cement (2S0-1,00°F), and snfflcir·nt 

rubber extender oi l (usually from 1 to 7%) to reduce the viscosily 

of the asphA l t cement to \d thin the n'ln~e of 600 Lo 2000 Poises at 

-~ 7t;-

li•00F , "'h( n tr·s tC?d i.n a("cord;~llce \vi th /I.ASllTO t·~ ;>(.,6 . Hj x Lho1·o''Eh ly 

by recirculation , stirr1ng , ai r agitation , or 0ther appropriate ~rans . 

3 . 2 Addition of RnbbE:!r 

Increase Lhe temperature of the asphal t ccmPnt - eYtender oil b)Pnd wi th 

approp r ia t e heat exchangers to within the range of 350-425°F a nd then 

add an amount of specified ground rubber equa l to 20% , plus or minu s 

2% by 1veight of the tota l asphalt-tubber ble:nd . ,\rid the cubber AS 

rapidly as possi.hle and continue r ec ircula ting for a period of not 

less than JO r·1int 1L es after jncorporrlLion ~_,f "'ll the rubber . AdequAte 

recirculation Rnd!or agitaLjon of the total coMbined material sha ll 

be mai.ntai.ned to rn-ovide gooJ ulixjng .1nd di~:;persion . Suffici c>nt 

h e:.1t should t1l' ar•r 1 i <::d to lv··ep l he t l.'liip~ rat ure of the total bl("nd 

1,. 0 APPLlC/ITION 

The final J.""t,bher-nsph<'llt ble-nd (AI\}1-R - SHIE.LD) is ready fur AppJ .ic.:-l tion 
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/1ri.zon3 RPfining Compnny Spt•c ifi c·;tl inn :'1 101-7E-;- l•agE· 4 

Jmmed i atcly after mi::ing by t·Hher ho t -sprny <~pp1icaL i on inn distriiuto r 

t ruck or by hot-poul in v:1r ious devi('eS . Jn the event n d0 l ny <><'<'IJrS 

"'hen the product is n·ady t o b(• npplicd, the J, <·<Jt shnl J be- turned off 

until the job resumes . 

The product may also be allowed to stand ov~rnight and be n ppli ~d the 

follow ing da y, provid~d the heat is turned off and rrstart~d ~t a time 

in terva l prior to applicat i on suffi cient to insure that the application 

0 
tempe rature is again within the appli cation t~mperatu re r ange of 375-4 25 F . 

~1i xing by recirculation or s t i 1· ring s ha ll b e mai n ta :i ned during reheating 

to obtain tempera t ure uniformity and avoid lncRlJ zed overheating wh ich 

l'lay d.:tmage the product . 
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" r A~ •.. 

co:~~ ! u:cr J (1:·. ~ .... ~ r f r c.~ r J or\ 

ror 

/-.riz,lna f!r.:-fin iT~~· C :·. 1, ~· 

:- p e ci f i l : t 1, n r: 2 (I:!- 7 S 

J..RN-R-SHHLD.t M STRESS /,J SOI\J;JNG l·1E!-illRANE n:TERIR!'l:R 

1.0 D£SCR1PTIO~ 

This ourk hal l consi!'t of tl1e pl:::ce:oc·nt of a or.e-r·(•ursc ;,sphalt-r ••bhe r 

Prior to application o f the aspha l L-ruhber 1<->2· ,b <"<-! ce , the entire 

p8ved surface to be treated shall he ~l~Aned by s~0ering , blo~ing 

holes, d~::p;·l?·:::si(•'"ls .-ncl c.•Lhe r ir re>gul<:rit tes sha ll be pntchcd a s 

Construction sk'lll no t proceec \·.·h~n the mr.hient tcmr•'- ratu1·e is 

un~svorable to obtaining a unifunn sprrad . 

3.0 :•1AT~RIAl S 

22 



r , . ' . 

3 . 2 Hi m r a 1 IH: }· rc · I! .. tc· 
-----~· --·---

substane(!S . 

j .- i I :~ t I , t '1{ ( ' -. ~· - . . . , , 

' 1 : r. · ""'J r r . t~ · c.:' 

The aggregate shal l con form to either of the follo~ing grading 

requirements : 

Sieve C: ' ze 

11: in . 
3/E. in . 

:-.:o . 4 
1\o . 8 
1\o . 16 
No . :00 

: ~. dium t.ralit= 
" P;,< <-.ing __ _ 

. . () 
~~ 5 I r l(J 

lG - ;.o 
0 - 10 
0 - 5 
0 -- 2 

rin•::! r.~. <1
.:"' 

? n ... ~ -~,1f.! 

lC:O 
75 iOO 
30 80 

() 50 
0 - 5 

,., C~ote : Shoul d the in tE:rl ayer be rec;11j red to car cy L r<" f fie l onger 

than 24 hours prio r to placing the oyer1ay, it shall ~e necessary 

in r.lizr•na ~ef'ning SpecFication C '> Q!-78 ~or " A.t::1-R- SP.l ELO Sur:'ace 

Tr .r:... ·,tr:r· .. , t . '') 

of s~ecifi ration ~ u~-plianc e fo r nll m~t~rials . 

4 . 0 EQl'H:·lC~T 

4 .1 Di s trib ntor Tcuck 

/~t 'f:ast on>:: pressure-type bitumin0us rlis l rihutor l l."L' •-1\ 1 1 .•X•d 
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Th.:.. rli'-.trilHJtor shAl l h e f'CJI!ipned • .. ith 

full~· circulating . Any d i stributor that prorlnr·•:c; <'! st rr ·1kf·d o r 

irregular distribution of the nJ<Jteri.::tl sh.; ll hE- Jd.t ·l:1pt1y n-pAired 

o r nr:Joved from the project . 

of tank c c·nt<:nts . 

It shal l be so ccnstrucLed tha t uniform applications ~ay hP m~de at 

the sp~ci fied rate per sqHare yard \·Jithin a tolera nce of plus or mjnns 

0 . 05 ga l . / s q . yd . 

c<-~pac:ii.y to appl;· tl1e ac-~re:a te '-' · !;Lin t:he ri -2 period Spl,ci fi. ed \vill 

4.3 Brooms 

Revo] ving b t·oo!'1S ..:h:!ll he so cc•n,..,i: ur rrrl as to S\:~c>p rlcan o r 
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4. 4 !'nr·umat i c-1 j rc·d Rnllu1· 

fJYI?C:SUre Of 60 J)r:>tll1dS tH'l" ~- c~:_:;;n inch . 

1; . 5 Trucks 

Trurks of sufficient number nnd size to ,: .. i.;qu;;tPly ~;': r) ly the 

mater ial will be required . 

5 .0 CO~SIRUCTIO~ DETAILS 

rate of 0. 60 c,-1 U ons (hot) p~r squa1·e yard . (for esr L .• ;Hing pucposes, 

Jf a job delay ,,~~,.:urs , thc: heater in 

the distributor should be turned off and restartt:c in '-.uffici ent 

tire before stArt of spr~ading to reheat materi~l ro .~r least 350°F 

prior to resumption of sprerJding . No spr t..'~ G -h;; 1·1 ;_ •. _ in ~xccss of 

a h>ngth ,.,ohich can be immediately cov~red 1.J i.th ;::~;g:·E-.~2l e . 

The- A-pplication from the oistri.tutor si•:~ll ~.,,. ~·r-t-;,, ·1 ~-fore the 

tank j s empty to be sure tlle appl.ie''!i.ivn ,• > ~ ·· ,··t ;qn 1: .::,h t . At 

a l l stArtings, intcrsc-ct.i..l''~. ;~.1d -~ ·, , •. L · , ;1S .t t r··~ r::. •tS•= j<.dnts 
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! c;n ~· -; t wl i n a ] ;oints 

sh:ill he che :uinimum to r:ssure <::vlliplt::-te cove::r(lge . ':·!l.r:n, 21ny ('C·n-

stnJrtion joint occurs, the: edges sha]l be broomed back a nd bJen,~ed 

so thE::'re <-~re no gaps and the elevat)ons are the same, and free: frorr 

ridges and d~pressi0ns . 

l I ; ~ t 

' ( 

as possible behi!ld the ap?J icacion of the hot asphalt-ruhber i~aterial, 

din:?cted l::y che r.ngineer , genP.rally bet·.,c-en 10 and 40 11otmds per 
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surface for "<>IlStruction e.-r;u·ipn•ent nue.-ded tC' pl."lc-e Lhr: asphalt 

under this Sptcification C 202-78 . 

5 . 3 RoJling 

Ther e shall be at least three complete coverages by the pneumatic-

tired roller to embed the aggregate particles fitmly into the 

asphal:-rubber merrbrcme . 

Prior to pl~c l n~ the overlay all loo~e ~~ te rial shall be ~~~?t or 

othe nri.se r ... ;;:oved . 

5 . 5 Tack C0nt 

A tack coat shall generally be r eq11ired prior to the plac0ment of 

the 2spralt concrete overlay on the asphalt-rubber membrane , 

:~:-teri.a l. 

6 . 0 ~EAS~Rf~·~T A\D PAY~F~T 

(1) .~RJ+-R-SH1LLD- pe;r ton or gallon 

(2) Aggregate- per ton or cubi c )ard . 

P.aymPnt for Ar~ :-R-SHIELD s hall be in full compensation <'or nll 
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r I ;- (. n ;, B. f i ·~ i 1! )' c c r r : I 

- . ~ . " 

~ Jrf rJC"t- ~ ! t l ~ ."11~. l"tjn;, l.·\ 1 1l~n~ r-: d J •. 

and s~eep1ng ope r acjuns . 
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