
COMMONWEALTH OF KENTUCKY 

B. E. KING 
DEPARTMENT OF HIGHWAYS 

COMMISSIONER OF HIGHWAYS fRANKFORT 1 KENTUCKY 40601 

AOORESS REPLY TO 

DEPARTMENT OF HIGHWAYS 
DIVISION OF RESEARCH 

533 SOUTH LIMESTONE STREET 
LEXINGTON, KENTUCKY 40608 

TELEPHONE 606-254-4475 

H-2-8 

MEMORANDUM TO: J. R. Harbison 

SUBJECT: 

State Highway Engineer 
Chairman, Research Committee 

Research Report; "Experimental Sand-Asphalt 
Surface;" KYHPR-64-8; HPR- 1(6), Part II 

In my submittal of a report on "Pavement Slipperiness Studies," 
May 8, 1970, I dutifully remarked that the problem of pavement 
slipperiness continues to be unresolved in a completely satisfactory 
manner. Class I, Type A, asphaltic concrete surface courses are 
not providing the desired assurances against slipperiness because 
the limestone aggregates therein polish too readily. The specifica
tions for the fine aggregate admtt sands which do not have good 
skid-resistant qualities. The term "Natural Sand" and its definition 
(Section 611, Standard Specifications ... , 1965) no longer suffices. 
It has become apparent also that qualifying sands cannot compensate 
fully for losses in skiC!-resistance attributable to limestone coarse 
aggregates. Conceptually, the alternative is to relegate the lime
stone aggregates to bituminous concrete structural layers and to 
employ skid-resistant sands in a relatively thin (0. 5 inch), sand
asphalt wearing course on top. 

The first research measure of these qualities of pavement 
surfaces in Kentucky was made in 1953 in cooperation with the 
Tennessee Highway Research Program. (cf. "A Study of the Pro
perties and Performance of Kentucky (Natural Sandstone) Rock 
Asphalt," Reports of HMRL, Vol XI, 1956]. Kentucky Rock As
phalt has always been praiseworthy for its skid-resistance. From 
the early 1900's until the 1950's, Rock Asphalt was used extensively 





in Kentucky and was regarded as a premium-type surfacing material; 

however, it became unreliable in other qualities and passed out of 

use. Attempts to restore full con.fidence in it from the standpoint of 

other qualities have not been successful. Nevertheless, in that interim, 

Kentucky- -whether intently or not- -minimized slipperiness by using 

this material in resurfacing and earlier in new construction. In the 

1950's, eastern Kentucky sandstones appeared to have good skid

resistant qualities; and for a. few years, sandstone was invited as an 

alternate to limestone in asphalt resurfacing, etc. In the latter part 

of the 1950's, we undertook the development of a more generic and 

inclusive surfacing mixture- -namely, a sand-asphalt. Conceptually, 

there, full reliance for skid-resistance would be given to sharpness 

and angularity of quartz sand--this was a recognizable and specific 

attribute of Rock Asphalt and sandstone aggregates excelling in skid

resistance. In this schema, the surface course (nominally 0. 5 inch} 

would be regarded as being sacrificial but renewable. The wear-

rate was an important factor. At the outset, it seemed important 

to demonstrate stability and permanence rather than premature wear. 

Blends of quartz sand with crushed limestone sands were admitted 

for that purpose. At that time, there was persuasive evidence that 

some limestone in sand-sizes would not affect skid-resistance signifi

cantly if the wear-rate was good. Unfortunately, it appears now that 

such a balance is unachievable. Some trials based on such premises 

have proven to be inferior in skid resistance to Class I, Type A sur

faces. Summarily speaking, it appears that half-measures are to no 

avail and that the original concept was the correct one. The objective 

remains compelling if high assurances against slipperiness are con

sidered a degree of excellence in highway safety. 

Densely-graded sand-asphalts such as described in Special 

Provision 22-A suffer severe losses in coefficient of friction in re

lationship to increasing speed. Those mixtures ranged between 8 

and 12% voids. This decrease in traction seems to be related to the 

"hydroplaning phenomenon" arising from insufficient, internal drainage. 

Optimization of all factors resolves into three guiding considerations, 

as follows: 
1. Quality of sand- -angular, sharp quartz 

2. Maximization of Voidage- -approximately 15% 

3. Low Penetration Bituminous Binder--PAC-3 

Optimumized sand-asphalt surfaces may not provide a high 

order of tractive resistance for vehicles traveling at high speed, 

during a rain- -when water stands on the pavement. Many drivers 

reduce speed because of poor visibility--unfortunately, some seem 
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to feel privileged to abuse the posted speed limit regardless of the 

conditions. The apparent alternatives would be: 1) to make reduced 
speeds more compelling or advisable or 2) resort to coarse-textured, 
knobby, surface courses. These coarse surfaces are known to be 

noisy and disquieting; whereas sand surfaces generate a minimum of 
tire noise. Surely, the sand-type surface would command the greater 
admiration and provide due assurance against slipperiness. 

The development of sand-asphalts to operational status has 
not been fully achieved; the report submitted here documents the 
several projects which are being studied. Materials, mixture de
signs, construction, and performance records were purposefully 

recorded. Some skid-resistance measurements have been included. 
They are automobile coefficients determined in the decelerating 
(skid} mode between 30 and 20 mph. Those values are generally 
higher -.:han the 40 mph, steady- state, trailer values. More com
plete discussions of these data are given in our report of March 1970, 
on "Pavement Slipperiness Studies." A succeeding report will in
clude more definitive ratings of surface types. However, there are 
certain issues which cannot be deferred further. Commentaries on 
those matters follow. 

There are obvious, economical reasons for using locally 
indigenous sands in pavements. They occur abundantly in all areas 
of Kentucky--but less in the Inner Bluegrass. Selectivity in terms 
of composition, particle shape, and gradation imposes exclusions. 
A specific exclusion would be the glacial outwash sands from the 
Ohio River usually between Louisville and Cincinnati. Sands from the 
Carrollton-War saw areas contain carbonates in considerable propor
tion and do not qualify as skid-resistant material. Some other de

posits consisting predominately of quartz would not qualify if the 
particles were rounded and polished. The desired shape is readily 

discernible visually (with magnification} but is not easily describable 
in specification terms. Photographic standards are being considered. 

As mentioned previously, here, the term Natural Sand and 
its definition given in Section 611 permit~ but does not assure skid
resistant materials. Undoubtedly, some Class I surfaces have be
come more slippery than others. Prior to June 5, 1970, the defini
tion did not permit the inclusion of crushed oversize siliceous 
material from conglomerate deposits in the sand product. Since the 
above date, the following permissive note has been included in 
proposals: 
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Conglomerate Sand shall consist of natural material 

processed to recover desired sizes and may include 

materials produced by crushing oversize particles 

indigenous thereto. 

Concurrent with the above action, an attempt was made to define 

skid-resistant fine aggregate for all uses where the uncertainties 

in the existing definition of natural sands cannot be allowed. The 

text follows: 

Skid-Resistant fine aggregate for surface courses and surface 

treatments, when specified, shall consist of mineral quartz 

particles, or other materials of equal or greater hardness, 

which have sufficient angularity in shape and (or) roughness 

of texture to assure maximum tire-pavement tractive 

frictional resistance when wet. Fine aggregates qualifying 

as mineral quartz shall contain at least 90% quartz 

particles by visual count or 94% Si0 2 by chemical analyses. 

Particle shape and texture shall be evaluated visually 

(magnified as necessary) and in comparison to reference 

materials having a proven performance history. Materials 

produced by crushing quartz sandstones, quartz pebbles, 

or quartz gravels may qualify separately as fine aggregate 

or as blending fractions. The percentage of rounded or 

adversely- shaped particles in the final product shall not 

exceed 15%. Products of other compositions, natural or 

synthetic, shall be subject to pre-qualification as an equiva

lent alternate hereto in advance of bidding. Pre-qualification, 

here, means prior approval of the Engineer. 

The proposal cited above remains pending. 

The report does not confront the issues described here-

because these are overviews which the authors were not privileged 

to offer. 

We are not aware of any instance, historical or current, 

wherein Kentucky Rock Asphalt or comparable sand-asphalt 

surfaces have proven to be slippery. Sand-asphalts in the Frank

fort area (1966) appear to have alleviated the problem of slipperi

ness which existed there previously. No complaints of slipperiness 

have arisen from the Muldraugh Hill area of US 31-W since resur

facing with Rock Asphalt (1967). Two sand-asphalt resurfacings 

have been disappointing. They are identified below: 

( 4) 





SF 44-16, Green Co., Ky 61 from US 68 in Greensburg to 
Ky 88; completed July ll, 1969. An epidemic of accidents 
followed. Skid tests were requested by the District Engineer; 
a Skid Number of 34 was reported in October 1969. Early 
in December 1970, additional tests were requested; the 
value reported thereafter was 28. The aggregate composi
tion was 55% natural sand and 45% limestone sand. Further 
characterization of the sands and mixture will be forthcoming. 

SF Gr. 7, Meade Co., US 31-W from junction of US 60 at 
Tip Top to beginning of Rock Asphalt surface at Muldraugh 
(Ky 1638); completed June 1970. Complaints and skidding 
accidents have been persistent. SN values determined in 
December 1970 were: outside lanes, 34; inside lanes 37. 
At this site, the aggregate consisted of 80% natural sand 
and 20% limestone sand. Further characterization of the 
sands and mixture will be undertaken. 

To update project records, there is appended hereto a 
tabulation of sand-asphalt surfaces constructed during 1970. 

In final summary, definition of de sired particle shape 
involves visual judgment; limestone sands cannot be admitted-
except possibly as fine mineral filler (maximum of lOo/o); blending 
of sands qualifying in shape and composition should be permissive; 
sand-asphalt surfacing may be specified on new construction or 
deferred until needed; the implementation of sand-asphalt into re
surfacing work involves leveling of the existing surface; the cost 
per ton is expected to be approximately twice that of the cost of 
Class I; plant capacities far exceed laying rates. The reliability of 
Class I surface, from the standpoint of skid-resistance, would be 
enhanced through the use of skid-resistant sands. 

Specific recommendations concerning immediate changes 
needed in Special Provision 22-A, with regard to gradation, will 

follow soon. 

.' Resp:;?;ctf···ul.·l#Z .. sub tted, 
.'1 .. ··· L \ v;a%:> . c :aL~ 

V~ J. ~- Ha~ens 
Director of Research 

Attachments: 

cc: Research Committee 
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SAND ASPHALT ROT-MlX SURFACES 
KENTUCKY DEPARTMENT OF HIGHWAYS PROGRl\M (1970) 

Prepared by Jerry G. Rose 
January 13, 1971 

Combined Const. Date 
Asphalt Silica Length (mile) & 1969 

Route County Project Limits Sands and Sources Content Content 1-lidth (ft.) Special Pro"ision ADT Contractor 

us 25-
us 42 

lOth Street 
Newport 

11th Street 
Newport 

Main Street 
Hopkinsville 
(UE 41) 

Boone From: Kenton Cou(lty Li"e 
(S.P. 8-10) To: Jet. US 25 & US 42 in Florence 

(The Covington-Le:xington Road) 

Campbell Frortl; York Street 
(S.P. GR. 9) To: West end of bridge over C&O RR 

Campbell From: Brighton Street 
(S.P. GR. 9) To: York Street 

801. Coarse River Sand 
Appalachian Stone, Bellevi""' 

20't Fine Pit Sand 
Appalachian Stone, Belleview 

801. Coarse River Sand 
Appalachian Stone, Belleview 

207. Fine Pit Sand 
Appalachian Stone, Belleview 

801. Coarse River Sand 
Appalachian Stone, Belleview 

201'; Fine Pit Sand 
Appalachian Stone, Belleview 

Christian Frortl; Ninth Street 631'; Natural Mortar Sand 

{S.P. GR. 4) To: South end of Little River Bridge Henderson Mats., Henderson 
9% Pit Sand 
?????? 

231. Limestone Sand 
Hopkinsville Stone, Hopkinsville 

57; Mineral Filler 
Hopkinsville Stone, Hopkinsville 

7.5% 

8.0% 

8.0% 

8.8'1'. 

N. Virginia St. Christian From' Ninth Street 637; Natural Mortar Sand 
Henderson Mats , Henderson 

9Z Pit Send 

8.8'7. 

Hopkinsville (S.P. GR. 4) To: 144 feet south of First Street 
(US 41) 

Ninth. Street 
Hopkinsville 
(US 68) 

us 62 

us 3l't.'
us 60 

Main Street 
Madisonville 
(US 41A) 

Center Street 
Madisonville 
(US 41A) 

Christian From; Main Street 
(S.P. GR. 4) To: Seventh Street 

Hardin 
(S.P. GR. 

From; Old NECL of Elizabetl;tO<iln 
7) To, Ti;e Kentucky Turnpike 

(The Elizabethtown-Bardstown Rd.) 

?????? 
23% Limestone Sand 
Hopkins-ville Stone, Hopkinsville 

5% Mineral Filler 
Hopkinsville Stone, Hopkinsville 

63?; Natural Mortar Sand 
He"derson Mats., Henderson 

91. Pit Sand 
?????? 

23% Limestone Sand 
Hopkinsville Stone, Hopkins"ille 

5?. Mineral Filler 
HopkiD.SVille Stone, Hopkinsville 

45% Natural Sand 
Lucas Bros., Mauckport, 

43% Pit Sand 
E'town Paving, Hart Co. 

12% Limestone Sand 
Waters Ouarry, E'town 

Irtd. 

Pit 

8.8'7. 

8.1% 

Meade From: us 60 Jet. at Tip Top 80%+ Natural Sand 8.41. 
(S.P. GR. 7) To: Rock Asphalt Surface at Muldraugh Lucas Bros., Mauckport, Ind. 

(The Elizabethtown-Louisville 20%- Limestone Sa"d 

Road) Osborne Bros. 411, Hart Co. Pit 

Hopkins From; Lake Street, northerly 
(S.P. GR. 3) To: North Street 

Hopkins Froo; Main Street, easterly 
(S.P. GR. 3) To: End of net> const. approx. 110 

feet west of Park Avenue 

43?; Natural Sand 
Caseyville Mats., Casevville 

31% Natural Mortar Sand 
Henderson Mats., Henderson 

21% Ag. Lirt1e 
Cedar Bluff Stone, Princeton 

48'7. Natural Sand 
Caseyville Mats., Caseyville 

31'7. Natural Mortar Sand 
Henderson Mats., Henderson 

21% Ag. Lime 
Cedar Bluff Ston.._, '?ri~ceton 

8.2% 

8.2% 

'" 

55% 

'" 
591. 

59'7. 

597. 

H% 

56% 

67% 

67% 

0.900 
?? ft. 

o.soo 
40 ft. 

0.600 
40 ft. 

0.460 
43 ft. 

0.320 
43 ft. 

0.318 
43 ft. 

0.984 
48 ft. 

2 100 
48 ft. 

0.944 
44 ft. 

0.662 
36 ft. 

June 1970 
18,690 F.M.D. Covington 

'" 
July 1970 F.M.D. Co"ington 

'" 
July 1970 F .M.D. Co"i"gton 

"' 
Aug. 1970 Dixie Pavi"g 

22A 

Aug. 1970 Dixie Paving 

'" 

Ang. 1970 Dixie Paving 

22A 

Aug. 1970 E' to,,., Paving 

'" 

June 1970 22,320 Kiddlewest Roads 

'" 
Aug. 1970 Corum & Edwards 

"' 

Aug. 1970 Corum & Ed-.•ards 

"' 
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INTRODUCTION 

Wearing surfaces of Kentucky rock asphalt applied in thin layers were used 
extensively in Kentucky for many years. Sand asphalts, which generically include 
rock asphalt, are now a reemergent generation of surfacings to be investigated 
(1,2,3). An interim report (4) related the construction and interim performance 
of trial surfacings in Logan County. Two bridge deck sand-asphalt surfacings 
have been reported (5). This report covers sand-asphalt construction and perfor
mance since 1966. Pertinent project data and comments are contained in Appendix 
A. The several Special Provisions are included in Appendix B. 

Interest in sand-asphalt wearing surfaces issues from the skid-resistant 
qualities which are inherent in angular (unpolished) quartz sands. Blends of 
quartz sands together with crushed limestone sands have been employed experimen
tally to obtain strength and durability--and to evaluate the effect of limestone 
or carbonate sands on skid-resistance. Quartz concentrations in the order of 50 
percent of the combined sand have not provided the desired assurances of persis
tent skid resistance; therefore, recourse to mixtures richer in quartz has become 
imperative. Experimental work is continuing in that direction. 

CONSTRUCTION AND PERFORMANCE PROBLEMS 

Major problems encountered during placement of the sand-asphalt overlays 
were: 

1. tearing of the sand-asphalt mat, 
2. unevenness of existing surface, 
3. inexperience, 
4. traffic, and 
5. instability and scaling. 

Tearing of Mat 

Tearing of the mat by the paver screed may be attributed to the following: 

1. lack of silicone additive in the asphalt cement, 
2. low temperature of material, 
3. low ambient temperature, 
4. uneven or deeply rutted surface, 
5. sand-asphalt laid too thin, or 
6. warp and tilt of screed. 

Silicone was initially added to the asphalt cement to reduce foaming during 
heating. It was later noted that incidence of tearing was greatly reduced with 
silicone in the mixture. 

Tearing was also concurrent with low plant production temperatures. When 
the temperature was increased to the 310°F to 325°F range and silicone was being 
used, tearing ~as virtually eliminated, 



Experience indicates that tearing is reduced through the use of harder grades 
of asphalt cement. 

Low ambient temperatures resulted in a cool surface temperature of the ori
ginal pavement, Low pavement temperatures undoubtedly caused rapid cooling of 
the sand-asphalt mixture to a temperature such that tearing became noticeable. 
Production temperatures were increased to the highest allowable limit in order to 
compensate for the rapid heat loss at the construction site. 

Unevenness of Existing Surface 

Several surfaces overlaid had been deeply rutted by traffic; and as a result, 
the sand asphalt was not of uniform thickness. On later projects, the situation 
was remedied by placing a leveling course of Class I asphaltic concrete prior to 
the sand-asphalt surfacing. 

Experience 

On a few projects, it seemed that the sand asphalt was placed too thin and 
that this caused the tearing. However, when the surface being overlaid is smooth 
and even and is uniformly "tacked", it is possible to lay courses less than 1/2-
inch in thickness--without blemishes. Adjustments in the tilt of the screed, 
pull-points, tampers and heat may be needed to achieve good results. "Up-tilted" 
screeds tend to climb or ramp up and then subside--causing unevenness and rough
ness. Usually, a reverse tilt or nearly flat screed suffices. 

Contractors inexperienced with sand-asphalt mixtures tended to apply the nor
mal construction practice for Class I mixtures by operating the breakdown roller 
close to the paver. The procedure proved detrimental to sand-asphalt mixtures 
since the plant production temperature for sand asphalt is considerably higher 
than for Class I. Higher temperatures allow the roller to displace, squeeze,or 
shove the sand asphalt. Shoving produces a differential thickness and longitudi
nal marks which cannot be erased by additional rolling. Allowing sand-asphalt 
mixtures to cool to temperatures normally encountered for Class I breakdown com
paction minimized both surface pickup and longitudinal marking. A simple remedy 
was to operate the breakdown roller considerably farther behind the paver than 
for normal Class I construction. Another solution was to utilize two-wheel tan
dem rollers for breakdown. Longitudinal marking was significantly decreased in 
comparison to three-wheel rollers. 

Hand finishing should be minimized. Prior to compaction, the density of 
hand-finished or raked material is less than that of material placed by pavers. 
Subsequent rolling produces porous depressions in the surface. Material broad
cast or scattered over screeded areas rarely blends in very well. 

Traffic 

Traffic presents several problems. Trackin~ of the tack coat onto the freshly 
placed and compacted sand asphalt tended to glaze the new surface. In some instan
ces, traffic was forced to stop on freshly compacted surfaces, and this caused 
tire markings. In addition, tire treads picked up loose aggregate from shoulders 
and parking lots--these aggregates were then pressed into the sand asphalt and 
remained in the surface. On the Pulaski County project on US 27, limestone aggre
gate used later to build up the shoulders was somehow scattered onto the surface 
and became imbedded--thereby increasing slipperiness. 
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Guide cones and escort vehicles were effective means of disciplining one-way 
traffic. Traffic should not be permitted on the sand asphalt until evening or 
preferably the following morning. Sand asphalt is more susceptible to damage than 
is Class I asphaltic concrete. In any case, traffic should not be allowed to stand 
on the newly compacted sand-asphalt layer. 

Construction projects which have developed a glazed surface appearance under 
traffic are principally located in the Covington area. All of those sand-asphalt 
mixtures contained fly ash as a mineral filler to fulfill gradation requirements. 
Fly ash was used because it was available locally and was relatively cheap. The 
surfaces have developed a glazed appearance in the wheel tracks, and these mixtures 
do not have the stability nor the endurance of a normal sand asphalt mix. These 
deficiencies are attributed to the fly ash particles. Test results have not shown 
the glazed appearance to affect skid resistance. Stability is also reduced. 

Instability and Scaling 

The Pulaski County project on US 27 was the only one involving scaling. Vehi
cles were forced to stop on these experimente.l sand asphalt mixtures, Scaling was 
evidenced only in the wheel tracks. The two sections (Sections 2A and SA) where 
scaling was predominant utilized mixtures that had a very low stability and did 
not contain portland cement filler. The tt<o companion sections (Sections 2B and 
5B) which did not scale contained portland cement filler. 

Crusts 1/8 to 1/4-inch thick could be lifted from the surface with a knife 
blade during winter periods. The crust could be removed in the direction of traf
fic but not transversely. Inspection of the bottom of the crust revealed a layer 
of sand grains from which asphalt had been stripped. The edges of the scaled 
areas were nearly vertical. The combination of traffic and warmer temperatures 
has erased the vertical edge. The shear plane has also healed. 

This scaling phenomenon plus lateral movement, ripple patterns, hair cracking, 
sanding, rutting and shoving, picku~ and tire tracking are described in detail in 
a report (6) on a rock asphalt pavement. Failure mechanics were discussed in a 
previous report (7). The conclusion drawn is failure observed in rock asphalt is 
not a property of the natural material alone, but also of gradation, particle size, 
and bitumen content. Moisture definitely adds to scaling and pickup. Moiscure 
may come from either surface draina~e 0r from lhe aggregate. To illustrate that 
scaling is unique to sand-type mixtures, the following is quoted(6): 

" ... Sanding resulted from surface abrasion of mixtures having very low 
cohesion and usually occurred when moisture contents were quite high and 
cohesion at a minimum ... Rutting and shoving were induced by loading in 
excess of the inherent ability of the materials to resistG In some cases 
the shear was along a horizontal plane and in others along a concave sur
face •.. Pickup by vehicle tires occurred principally when moisture 
contents were high. It was observed in a few instances when the mixture 
was dry and vehicles were required to stop in one place for even a few 
minutes .•. Scaling resulted from differential movement of the crust which 
formed as a hardened layer 1/8 to 1/4-inch thick on most of the steamed 
rock asphalt. The hardening itself apparently results from exposure to 
air and light; consequently, underlying material is insulated by the sur
face crust and tends to remain soft and uncured. Whether produced during 
construction or by traffic afterwards, a weakened plane highly susceptible 
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to scaling failure is created, and the entry of water along the planes 
of separation fulfills the requirements of scaling failure. " 

Other observed failures in Pulaski County and other projects are also explained 
in the report (6). 

Stability became a problem on the Pulaski County, US 27, project for two 
mixtures--the particle sizes and gradations being such that the mixtures had very 
low stabilities. Consequently, 2.6 percent portland cement was added to act as a 
mineral filler to stiffen the mixtures. This proved to be fairly successful; how
ever, while the stability did increase, the desired strengths were not achieved. 
Placement of these two mixtures was critical because traffic could not be detoured 
during construction. The two mixtures remained very tender for 24 hours or longer. 
Successful placement of low stability sand-asphalt mixtures would require that 
traffic be detoured during construction and for at least two days thereafter. 

SUMMARY 

Preparation of the old pavement is most important and should include 

1. a Class I asphalt concrete leveling course for deeply rutted pave
ments, and 

2. a tack coat of sufficient quantity and uniform coverage (diluted 
SS-lh is preferred) for adhesion of the sand asphalt to the older sur
face. 

Experience has shown that an uneven coverage of the tack coat may cause loosening 
of the sand asphalt under traffic. 

Mat tearing was a major problem on earlier construction projects. Consider
able reduction of the mat tearing was accomplished by one or more of the following: 

1. addition of silicone to the asphalt cement at the rate of one 
ounce per 5000 gallons of asphalt cement, 

2. keeping the mixture production temperature between 310"F and 325°F, 

3. use of harder grades of asphalt cement, and 

4. placement of the sand asphalt when the ambient temperatures >~ere 
above 70°F. 

Stability of the mixture was a problem on only one project. The use of a 
hard grade asphalt cement and the addition of portland cement as a filler helped 
to overcome the difficulty. It was noted that keeping the initial breakdown 
roller well back from the paver prevented shoving and longitudinal marking since 
the mixture had time to cool sufficiently to minimize the difficulty. 

Scaling is considered as a defect inherent in this type of aggregate-bitumen 
mixture. This defect has been noted in a rock asphalt mixture having approximately 
the same gradation and bitumen content as that of sand asphalt. Mixtures contain
ing fly ash as mineral filler have not performed as well as overlays constructed 
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with normal sand asphalt. The surface deterioration and glazed appearance are so 
severe it is recommended that fly ash not be used in a sand-asphalt mixture. 

LIST OF REFERENCES 

1. Strunk, L.H., "Bridge Resurfacing With Silica Sand-Asphalt Mixture", Kentucky 
Department of Highways, December 1958. 

2. Florence, R.L., "The Design of Thin, Silica Sand-Asphalt Hearing Surfaces for 
Highways and Bridge Decks", Kentucky Department of Highways, July 1959. 

3. Florence, R.L., "Bridge Resurfacings With Silica Sand-Asphalt Mixture", Ken
tucky Department of Highways, March 1961. 

4. Florence, R.L., "Construction And Interim Performance of Silica Sand-Asphalt 
Surfacing, Kentucky Department of Highways, February 1965. 

5. Hughes, R,D, and Scott, J.W., "Concrete Bridge Decks: Deterioration and 
Repair, Protective Coating~ and Admixtures", Kentucky Department of Highways, June 
1966. 

6. Havens, J.H, and Williams, E.G., "A Study of the Properties and Performance 
of Kentucky (Natural Sandstone) Rock Asphalt", Kentucky Department of Highways, 
February 1956, pp. 44-47. 

7. Havens, J,H, and Williams, E.G., "A Preliminary Report on the Performance of 
Kentucky (Natural Sandstone) Rock Asphalt", Kentucky Department of Highways, 
April 12, 1955, pp. 2-8. 

5 





VXIaN3ddV 





PROJECT VESCRJPTJON 

Loca.ti..an Soone-~enton Counties, KY 236. Greater Cincinnati Airport to US 25 & 

Numbe.tt. 
Va.te. Con.G.tJt.u.cte.d 
Co n.tJt.a.c.-to It 
Special P4ovi...6lan 

AGGREGATE 

!liE.!:. 

US 42 in Erlan2er 
SP 8-270-5, SP 59-3215-4 
June 22-23. 1966 
Eaton Asphalt Paving Co., Sanfordtown, Kentucky 
22 

SouJtc.e. ---
N a.tu.Jta.£. .& a.n d 
M.i.nuat 6.i.Uu 16iy Mh) 
U.me.&.tone. .6 a.nd 

Pett.c.en.t by Weight 

83 
4 

13 

Cookes Aggregates, Petersburg, Kentucky 
Dayton Fly Ash, Dayton, Ohio 
Geoghegan-Mathis, Sutler, Kentucky 

Combined a.ggtt.e.ga.te. gtt.a.da.tion 
S-ieve 
Pe.Jt.c.en.t pa..tr..G.ing 

Fi..nene.G.G modu£.~ 
Equivalent .Gitic.a. content 

ASPHALT 

PAC-5 

114 .i.noh 
100 

58% 

No. 8 
95.9 

No. 16 
82.5 

Type. and .Gou.Jtc.e. 
Content Ve.&ign s.s% Exttt.a.c.te.d 
Si..f.ic.one. oi£. added 
T a.c.k c.oa.t 

MARSHALL TEST 

Compaction e66o4t 
CornpacZion tempe.AatuAe 
Unit we.ig h.t 
Ma~t.~hait •~abit.i.~y 
Flow 

EQUIPMENT 

Pave.Jt. Barber~Greene 

REMARKS 

Yes 
RS-1, fogging application 

SO blows 
275 - 300°F 
135.6 pounds per cubic foot 
620 pounds 
7. 3 

No. 30 
67.8 

8.5% 

Coe.66icie.nt o6 6Jt.iction 1966: o.so 1967: 0.46 

No. 50 
31.1 

Ex:tJLaoted 

No. 100 
8,6 

2.13 

Ma~t.~haU 8.5, 

1968: 0.50 

The RS-1 tack coat was applied by fogging to a coarse-textured, very ''dry'' 
asphalt pavement in a non-uniform coverage pattern. 

No, 200 
s, 3 

Because the Greater Cincinnati Airport is located on the wester.n end of this 
project, the traffic volume was very high during construction hours. The high tr·affic 
volume, a non-uniform cOverage of the tack coat, a midrange production temperature, and 
absence of silicone in the mix combined to produce mat tearing and blemishes caused by 
traffic. This was especially noticeable near the airport entrance, as shown in Figures 
1 and 2. Traffic caused the wheel tracks to obtain a slick appearance (Figure 1). The 
mat tearing and traffic blemishes were reduced by increasing the production temperature 
from 300°F to 325°F and the addition of silicone to the asphalt cement, 

Visual inspections have revealed: 

1. edge cracking which may be caused by the sand-asphalt extending beyond 
the old pavement. 

2, joint and diagonal cracks which are reflections from the old surface, 

3. an uneven thickness longitudinally with the pavement. 

4. approximately 16 square feet of the mat has been removed entirely, and 

5. one to three longitudinal cracks have been observed within a six-inch 
width at the centerline of the pavement. 

Items 3 and 4 may have been caused by snow removal equipment and/or the lack of a 
leveling course before the sand asphalt was laid. Item 5 may be an indication of 
structural weakness. 



Figure I. Greater Cincinnati Airport Road. 
The flushed appearance in the wheel tracks is attributed to the fly ash mineral 
filler. 

Figure 2. Greater Cincilmati Airport Entrance 
Note the raveled surface in the foreground. A midrange production temperatnre, 
fly ash mineral filler, and absence of silicone in the asphalt cement combined to 
produce a mixture susceptible to damage by traffic. 



PROJECT VESCRIPT!ON 

Location Anderson County~ US 62 & US 127, from Main Street in Lawrenc-eburg 
extending westerly to New US 127 

US 62, from 0.169 mile west of BCL of Lawt.nceburg to west end of 
Tyron_e Bridge 

Old US 127. from SCL of Lawrenceburg extending sou~nur1y ~u New US 

Nu.mbeJt 
V~e. Con~tJtuc.ted 
Con..tJtae.toJt 
Spe.cl.a.t PJtov.i.&.ion 

AGGREGATE 

!.m:. 

127 
SP GR 8 
July 13-14, 1966 
Mago Construction Coo, Tyrone, Kentucky 
22 

So tlllc.e. ---
Na.:t:.Wtat moltt41L 4a.nd 
U.me.4tone .u.nd 

Pe.Jtc.e.nt by We..igh.t 

58 
42 

Standard Materials, Carrolton, Kentucky 
Kentucky Stone Co., Tyrone, Kentucky 

Combined a.ggJte.ga.te. gJta.da.:t.ion 
S.(.e.ue. 
Pe.Jtc.e.n..t pa.u.i.ng 

F.ine.ne.44 modut~ 
Equiva.te.nt .&.ilic.a eonte.n.t 

ASPHALT 

1/4 .<n~h 
100 

Ve.4.i.gn 
37.5% 

No. 8 
99.2 

1.90 -

No. 16 No. 30 
87.1 65.2 

2o30 Ex.tJtac.te.d 

No. S 0 
29.2 

2.08 

No. I 00 
11.3 

Type. a.nd 4ouJtc.e. 
Content 

PAC-5, Chevron Asphalt Co., Louisville, Kentucky 
Ve.hign s.s and 9.0% Ext~ac.ted 8.7% Ma~4hall 

Silic.one. oil a.dded 
Tac.k c.oa.t 

Yes, added to tank truck load of asphalt cement 
RS-1, fogging application 

MARSHALL TEST 

Compaction e.ft6o~ 
Compaction te.mpe~a.tu~e. 
Unit we.igh.t 
Ma>AhaU Jt:abULty 

(High stability values 
Ftow 
Bulk 4pe.ci6ic. gJtavity 

PROVUCT!ON TEMPERATURE 

50 blows 
260 - 270"F 
137.4 pounds per cubic foot 
2415 pounds 

may be due to sample having been reheated more than once) 
8 
2.201 

Plant p~oduction .te.mpe.~atuJte. 

REMARKS 

320 - 325"F 

Le.ve..Ung mix 1 inch of Class I Asphalt Concrete 

The combination of very little traffic, the mix production temperature near 
the 325°F limit, silicone additive in the asphalt cement, and a good leveling course 

No. 200 
7, I 

~.5% 

on a uniform tack coat produced a very nice sand-asphalt mat with very few tears occur
ring behind the paver. Most of the sand asphalt contained 8.5 percent bitumen, however, 
the section containing 9.0 percent is located between Stations 69+50 and 89+00 in the 
westbound lane. 

One very unusual observation has been noted dur'ing the August 1969 inspection. 
At the time of construction, asphalt was tracked onto the sand asphalt from the Fair
grounds entrance (Figures 3 and 4). Since that time, traffic has tracked aggre~a~e onto 
the sand asphalt and the aggregate stuck to these tracked areas and became embe1QeQ in 
the sand asphalt. The wheel track areas are now raised approximately !/16th ot ~n inch 
above the remaining sand asphalt. The larger aggregate has polished and is much slicker 
than the adjacent, uncontaminated sand asphalt. 



Figure 3. Lawrenceburg Fairgrounds Entrance on US 62 (looking oast). 
Asphalt was tracked from the fairgrounds onto the sand-asphalt surface. 

Figure 4. Lawrenceburg Fairgrounds Entrance on US 62 (looking west). 
Asphalt was tracked from the fairgrounds onto the sand-asphalt surface. 



PRvJECT VESCRlPTlON 

Location McCracken County, US 68, from ICRR overpass near junction with US 60 

Numb e.JL 
Vatt Con6tJLucte.d 
Co n.tlta.c.t o Jt 
Special PJLovi&ion 

AGGREGATE 

~ 

to the Marshall County Line 
SP 73-72-12 
July 25-26, 1966 
Harry Berry Inc., Paducah, Kentucky 
22 

Pe.ILc.e.nt by Weight 

60 

~ 

Federal Materials, Paducah, Kentucky Na.tu.tt.a.l .oa.nd 
Pit .oa.nd 
U.me..ot.one. .o a.nd 

25 
12 

Ed DeBuke Pit, Leadbetter, Kentucky 
Three Rivers Quarry, Smithland, Kentucky 

Combined a.ggiLe.ga.te. g11.a.daXion 
Sieve 
Pe.Jt.c.e.n.t pM.oing 

Fine.ne..o.o modu.lu..o 
Equ.iva.te.n.t .oilic.a. content 

ASPHALT 

1/4 .i.noh 
100 

Ve..&..i.gn 
70% 

No. 8 No. 16 
94.8 84.0 

1.75- 2,15 

No. 30 
64.6 

Ex..tJta.c..te.d 

No. 50 
37.7 
2.04 

No. 109 
15.4 

Type. a.nd .4 OU.Itce. 
Con.te.n.t 

PAC-5, 
Ve..olgn 
Yes, at 
SS-lH 

Delta Refining Co., Memphis, Tennessee 
8.0~9~0% Ext~acted 8.3% Ma4~hall 8.5% 

Silicone. oil a.dde.d 
T a. c.k. co a..t 

MARSHALL TEST 

Compaction e66o4t 
Compaction tempe4atu4e 
UnLt welgh.t 
MaMha..tl .&tabl.tl:ttJ 
Flow 

the terminal 

50 blows 
245 - 255°F 
136.4 pounds per cubic foot 
575 pounds 
8 

EQUIPMENT 

Plant Standard Steel, 5000-pound Batch 

REMARKS 

Coe.6 6-ic..len.t o 6 6tic:t.lon 1967: 0.45 

No. 20C 
3.4 

The sand asphalt was laid directly on an old Rock Asphalt pavement after being 
fog tacked with diluted SS-lH. The contractor said that silicone had been added at the 
terminal prior to shipment of the asphalt cement. Considering the amount of mat tearing 
and screed dragging that was experienced. it is doubtful if the silicone was indeed added. 
If the silicone was added. then the defects must have been caused by the lac~ of a leveling 
course. Excess moisture was blamed for the ''rich'' appearance of the surface at the time 
of construction. 

Inspections have been made annually~ Pop-outs have been attributed to moisture 
collecting between the rock asphalt and the sand asphalt (Figures 5 and 6). Base failure 
has also caused alligator cracking in local areas as seen in Figure 5. Reflection cracks 
appeared the day after the sand asphalt was laid. The cracks produced rough riding char
acteristics which became worse until 1968 (Figures 7 and 8). The August 1969 inspection 
indicated that the reflection cracks were not as severe as in 1968. 



Figure 5. US 68, McCracken County. 
Note alligator cracks and sand-asphalt pop-out. 

Figure 6. US 68, McCracken County. 
Note pop-out areas in sand asphalt. 

~ 



Figure 7. US 68, McCracken County. 
Reflection cracking in the surface was observed the day after the sand asphalt 

was placed. 

Figure 8. US 68, McCracken County. 
The same area (shown in Figure 7) one year later. 





PROJECT VESCR!PT!ON 

Loc.a.t.i..on Franklin County, Mix ''A'', US 60 west, from Capitol Avenue to Lafayette 

Numbe.JL 
Drive and Shelby Street and from Second Street to Rockland Court 

SP GR 17 
Va.te. Con&tJLuc.te.d 
Con.tJt.a.c..tolt. 
Special PJLov.i..~.i..on 

AGGREGATE 

!!il!!. 

August 22 - September 13, 1966 
R. L. Carter, Frankfort, Kentucky 
22 

Pe.JLcen.t by Weight ~ 

Gilley Co., Lexington, Kentucky Kentucky R.i..ve.IL na..tuJLa.t &a.nd 
U.me.4.tone. &and 

68 
32 Falls City Quarries, Frankfort, Kentucky 

Combined a.ggiLe.ga..te gJt.a.da..tion 
S.i..e.ve. 
Pe.Jtc.e.n.t pa.64.ing 

F.i..nene.44 modulUA 
Equiva.te.n.t &ilic.a. content 

PAC-5 

1/4 .i.nch 
100 

Ve..&i..gn 
58% 

No, 8 No. 16 No. 30 
99.5 91.7 79.2 

1,65 • 2.05 Ex.tJLac..ted 

No. 50 
35. 1 

1. 85 

No, 100 
9.5 

1IJO • 2 00 
5. 6 

ASPHALT 

Type 
Content VU.ign 9.0% Ex.:tJLa.c.te.d 9.0%-Shelby St, ;8.5%-US 60 West r.ta.Jt..Aha.ll 9,0% 

Silicone. o.i..l a.dde.d 
Ta.c.k c.oa..t 

MARSHALL TEST 

Compdction ~aaoJtt 
Compdction tempeJt~uJte. 
Unit weight 
Md46hdLt ~tdbility 

Yes 
Diluted SS-lH 

SO blows 
285°F 
128.0 pounds per cubic foot 
955.0 pounds 

(High stability values may 
Fl.ow 

be due to sample having been reheated more than once) 

9 

REMARKS 

CoeH.i.<!.i.ent o6 61!..i.ct.i.on 

W. B. Oute.Jt Whee.! TJtdc.h. 
W. B. Inne.Jt Whe.e.l. TJta.c.h. 

1966 

o. 32 

1967 

0.42 
o.s1 

1968 

0.47 
0.61 

Very few problems were encountered with the mix. Minor fluctuations in the mix 

gradations at the plant occurred when a much finer limestone was mistakenly hauled to the 

plant. Other minor production problems were eliminated. 

This mix was laid on US 60 1 west from Capitol Avenue to Lafayette Drive and Shelby 

Street from 2nd Street to Rockland Court, both of which were comparatively level and did

not require a leveling course. Very little mat tearing was noted and that which did occur 

was easily eliminated by rolling. The silicone additive combined with light traffic enabled 

these two sections to be the best of the series included in the overall project. 





PROJECT VESCRlPTlON 

Loc.a..t.i..on 
Numbe.Jt 

tlopkins County. uS 41, from end of US 41 By-Pass to SCL of Hanson
SF 54-20 

Vate. Con~ZJtuc.te.d 
Con:tJtac.:toJL 
Special PJtov.i...&.i..on 

AGGREGAT< 

~ 

September 22-24~ 1966 
Dixie Pavers Inc., Henderson, Kentucky 
22 

SouJtc.e. ----
Na..twr.a.l .& a.nd 
Blow .6 and 
Li.mu.tone .oa.nd 
M.ine.Jtal 6.i..R..l.e.Jt 

Pe.Jtc.e.n:t by Weight 

56.4 
10.3 

Hopkinsville Stone Co., !lopkinsville, Kentucky 
Vincennes, Indiana 

28.3 Henderson Materials, llenderson, Kentucky 

Combined a.ggJte.ga.:te. gJLa.da.:t.i..on 
S.i.e.ve 
Pe.Jtc.e.n.t ptU.6.i.ng 

F.ine.ne..ur. modul!U. 
Equlva.le.n:t .&.i..Llc.a. c.onte.n:t 

ASPHALT 

5.0 

No. 8 No .. 16 
97.3 83.6 

1/4 .i..nc.h 
100 

Vui.gn 
52% 

2.00 - 2.40 

PAC-5, Lion Oil Company 

No .. 30 
60.8 

Ex.tlta.c.:te.d 

No. 50 
26.8 
2.22 

No. 100 
9. 7 

Type. ana: houJtc.e. 
Con.te.n.t Ve..&.i..gn s.S% Ex.:t.Jta.c.:te.d 8.6% M~n~h~ll 8.8% 

S.i.U.c.one. oil a.dde.d 
Ta.c.k c.oa.:t 

Yes, to production of second and third days only 
RS-1, spray bar application 

MARSHALL TEST 

Cornpact~on e.66oftX 
Compact~on te.mpe.4atu~e 
Un~t we.~gh.t 
MaJrAhaU •tabi.Uty 
Flow 

50 blows 
260°F 
136.5 pounds per cubic foot 
605 pounds 
6.7 

PROVUCTION TEMPERATU~E ANV EQUIPMENT 

Mix p~oduction .te.mpe.~atu~e. 
Rolle.~ 

REMARKS 

,e.ve.Ung m~x 
Cot66i.c.i.tnt o6 61Uoti.on 

310 - 3l5°F 
Three-wheel and Tandem 

Class I Asphalt Concrete 
1967: 0.40 

No. 200 
4. 8 

During the first construction day, silicone was not added to the asphalt cement. 

The pit sand was wet and would not properly feed into the pug mill, resulting in a lower 
pit-sand content than desired. This moisture also became a problem upon being laid bea 

cause it would bubble to the surface in the westbound lane, There was considerable mat 
tearing and mix segregation near the center and outside of the lane requiring extensive 
hand work repairs (Figures 9 and 10). Addition of silicone to the asphalt cement on the 
second day practically eliminated all of the above problems. 

Skid tests were performed the next. year and the outside wh·eel track of the north
bound lane was slick. This was attributed to asphalt being tracked onto the sand asphalt 

from the built-up shoulder (Figure 11). It was also observed that the lane without the 
silicone was auch rougher riding than the lane containing silicone. Surface polishing of 
the aggregate was noted in the August 1969 inspection. 



Figure 9. US 41, Hopkins County. 
The lack of silicone and high moisture content in the aggregate combined to 

cause bubbles, mat tearing, and segregation in the sand asphalt. Considerable 

handwork repairs were required. 

Figure 10. US 41, Hopkins County. 



Figure II. US 41, Hopkins County (looking north). 
The slick appearance is attributed to tracking of the asphalt from the built-up 
shoulders. 





PROJECT VESCR!PT!ON 

Loca.tlon 

NW11be.Jt 
Va.te Con~.t~tuc.te.d 
Co n.tJta.c.to 11. 
Spec.ia.l P!tovi.6i..on 

AGGREGATE 

~ 

N a.tuJt.a.l .& a.n d 

Kenton County, KY 17, Scott Street in Covington from 4th Street 
to SCL of Covington at Latonia Avenue 

KY 8, 4th Street in Covington from Court Avenue to east end of 
Licking River Bridge 

KY 8, 5th Street in Covington from Garrard Street to Ramp G of 
I 75 Interchange 

KY 8, from Main Street in Covington along 4th Street, Philadelphia 
Street and 3rd Street to ECL of Bromley 

KY 8, Garrard Street in Covington from 5th Street to 4th Street 
SP GR 12 
June 30 - July 17, 1967 
Northern Kentucky Asphalt Paving Co., Covington, Kentucky 
22A 

Pe.Jtc.e.nt by Weight Sou.JLc.e. 

MineMl 6iUeJt. {6ly Mh) 
Combi..ne.d a.ggJte.ga..te. gJta.da.ti..on 

95 
5 

Standard Materials, Carrolton, Kentucky 
Dayton Fly Ash, Dayton. Ohio 

S.i.e.ve. 1/4 .i.nc..h No. 8 No. 16 
Pe.Jtc.e.n.t pa..6.6.ing (7.8%) 100 95.5 80.2 

(8,3%) 100 98.3 87.0 
Finent44 modula4 
Equ.iva..tent 4-i.U.c.a. content 

ASPHALT 

Vu.i.gn 2.00 - 2.40 
(7.8% A.C.) 61-67 

No. 30 
56.8 
64,8 

Ex.tJt.a.c.te.d 

No. 50 
21.7 

No. 100 No. 200 

21.1 
(7.8%)-2,39 

8,4 5,7 
7. 9 5.1 

(8.3%)-2.19 

Type. and 40UILC.t 
Content 

PAC-5 
Vu.ign 7.8 and 8,3% Extll.a.c..te.d (7.8%)-8.0% 

(8.3%)-8,5% 
asphalt cement 

MaJt.•haU (7.8%)-8.6\ 
MaJt.•hall (8.3%)-8.6% 

Silicone. oil added 
T a.c.k coat 

Yes, 1 ounce per transport load of 
SS-lH 

MARSHALL TEST 

Unit we-ight, pound4 pelt cubic 6oot 
Ma.uha..e.e. 4 ta.b.il.ity, pound..6 
Flow 
Yoid..6 in mix, pe.ll.c.ent 

PROVUCT!ON TEMPERATURE 

Mix p.!t.oduc.Zion te.mpe.Jt.a.tull.e 

REMARKS 

Le.ve.Ung mix Class I, Type A modified 

7,8% A.C. 
135.7 
663 

5 
7,2 

290 - 320°F 

8.3% A.C. 
132. I 
440 

3 
9,5 

The same c-omments made under "City Streets in Newport" apply to this project. 
Again the wheel tracks had a glazed appearance and was attributed to the fly ash filler. 





PROJECT VESCRIPTION 

Loc.a.t:i..on Breckinridge 8 Meade Counties, US 60 from KY 448 in Irvington to KY 144 

Numb ell 
Va.Ze. Con~Ziluc.Ze.d 
Con.tJt.a.c..toJL 
Special Plt.ovl~lon 

AGGREGATE 

~ 
N a.tu.Jt.a..t .6 and 

approximately 1.4 miles SE of Garrett 
SP 14-333-3~ SP 82-423-3 
September 29 - October 11, 1966 
Mago Construr~ion Co., Irvington, Kentucky 
22 

Pe.llce.n.t by Weight. 

70 

So u.Jtce. ---
Lucas Bros,, Mauckport, Indiana 

P.i..t .6a.nd 
Li.mu.tone. 4a.nd 
Combined a.gglle.ga..te. 

12 
18 

R&W Pit, Louisville, Kentucky (Dirty pit sand) 
Kentucky Stone Co., Irvington, Kentucky 

Sieve. 
Pe.Jt.ce.nt ptU.t~.i.n:g 

fi..ne.ne.44 modulu.6 
Equiva.le.n.t .6-i..li..ca. 

ASP~ALT 

gJta.da..t.i.on 
1/4 .i.nch 

100 
Vui.gn 

c.on.ten.t 58% 

No. 8 No. 16 
94.3 84.6 

1.80- 2.20 

No. 30 
70.2 

Ex..tJt.a.c.te.d 

No. 50 
26.5 
2. 15 

Type. and .6oullce. 
Con.te.n.t 

PAC-5, 
Ve..t.-i.gn 
Yes 
RS-1 

Chevron Asphalt, Louisville, Kentucky 
8.7 (8.2-9.2)\ E<t~acted 8.7% 

Silicone. oil a.dde.d 
Ta.c.k c.oa.t 

EQUIPMENT ANV PROVUCTION TEMPERATURE 

Plant p~oduetion te.mpe.~atu~e. 
Plant 
Pave..Jt 
Rol£.e.Jt.6 

REMARKS 

CoeQQicie.nt o6 6~~ction 

300 - 320°F 
Barber-Greene, 845 L Continuous Mix 
Cedar Rapids 
Three-wheel and Tanjem 

Breckinridge - 1967: 0.56 
Meade - 1967: 0.59 

No. 100 
9. 7 

No. 200 
4.2 

Feeding of the fine pit sand in the mixing plant was the only construction problem. 
This was overcome and did not present any paving problems. The overall app·earance of 
the project at the time of construction was good and generally improved as construction 
progressed. As of August 1969, the ·surface still had a good appearance. No defects were 
noted. 





PROJECT VESCR!PT!ON 

Loc.a.t.i.on. 

N u.tllb e.Jt 

Campbell County~ US 27, from SCL of Newport extending along Monmouth 

and Third Streets to intersection of Third and Saratoga at the L&N 

Bridge approach 

Va.:te Con.&.t:Jt.uc.ted 
Con.t:Jt.a.c..toJL 
Spe.c.i.a.i PJtovi.~i.on 

AGGREGATE 

Type 

SP 19-11-16 
November 9-15, 1966 
Northern Kentucky Asphalt Paving Co., Covington, Kentucky 

22 

P e.Jtc.e.n:t b if l\1 e.ig h.t SouJt.c.e. 

Na.tuJta.! .6a.nd 
M-i.ne.Jt.a£. ~i.l.ie.IL ( 6l..IJ Mh) 
U.me.o.tane. .o a.nd 
Comb-i.ne.d a.ggfte.ga.:te. gJr.a.da..t.ion 

S.ie.ve. 

7S 
4 

21 

Cookes Aggregates, Petersburg, Kentucky 
Dayton Power and Light Co., Dayton, Ohio 
Geoghegan-Mathis, Butler, Kentucky 

Pe.Jtc.e.n..t pa64i.n.g 
Malt.& h a..tt T e..o :t 1 
Ma.Jt.6ha.Lt Te..&t 2 

Fi.ne.ne..o.o modu.tu.o 

1/4 lnc.h. 
100 
100 
100 

Ve..oign 

Equ.~va.!e.n.t ~~!~ea eon.te.n.t 54% 

ASPHALT 

No. 8 No, 16 
98.1 87.0 
95.8 84,6 
98.6 87.0 

1.80 - 2.20 

No. 30 
72.5 
72. 1 
74.0 

Ex.tJta.c..te.d 
Ma.Jt.t.ha!t 
Ma.Jt-6 halt 

Te.-6:t 1 2.05 
T e.-6:t 2. l. 95 

Covington, Kentucky 

No. 50 
34.5 
34.6 
34. 5 
l. 99 

No. I UO 
8. 7 
7. 9 

11. 3 

No. 200 
4. 8 
4.S 
7. 2 * * 

Type. and aou.Jtc.e. 
Content 

S~i~c.one. o-i..i a.dde.d 
T ac.k. c. oat 

PAC-5, Ashland Oil Co., 
Ve.Q~_qn 8.0 - 9,0% Ex..tJtac..te.d 8. 6 ~" Ma.M ha£.! (I) 

MM•haU (2) 
8.44% 
9.09%** 

Yes, 2 ounces per 4000 gallons of asph~lt cement 
RS-1 

**Out of job-mix tolerances 

I·!AnStiALL TEST 

Compac..t.i.on e.~~aJt.t, nu.mbe.Jt o(\ b.toW-6 
Co111pa.c.t~on .tempe.Jta.tu-'te~, ° F 
Un.i..t we..{.gh.t, pou.nd-6 pelt c.u.b.i.c. ~oot 

:,Ja.Jt~ hat! J.ta.b.i..t~.ty, pou.nd.J 
(~!igh stability values 1nay be due 
to sample having been reheated 
more than once) 

Flow 

Jl.i.x 
No. 1 

so 
2 7S 
131. 7 
680 

8 

hlUI PMENT 

Pia.n.t 
Pa.ve.Jt 
Ro.tieJt 

Cumme~ 4000-pound Batch 
Barber-Greene and Blaw-Knox 
Tandem 

RE.~ARKS 

No. 2. 
7S 

270 
132.7 
770 

8. s 

:,l.i.x z 
No. 1 No. 

so 75 
2 80 275 
135. 3 136. 1 
920 1100 

9 10 

The main surface that was paved was US 27· through downtown Newport, Kentucky. This 

is a four-lane, undivided, and heavily traveled thoroughfare having in excess of 20,000 

vehicies, of which trucks comprise a large percentage, The old rutted and corrugated surface 

was leveled with a Class I mix applied over a RS-1 tack coat. A tack coat was not used between 

the leveling and sand-asphalt layers. 

An excellent sand asphalt mat was laid with a Barber-Greene paver on November 9, 

1966, despite a light rainfall. On November 14, 1966. a Blaw-Knox paver was utilized 

simultaneously with the Barber-Greene and observers noted that there was considerably more 

mat tearing behind the Blaw-Knox than the Barber-Greerie. Jlowever. these tears were no 

worse or more frequent than had been observed on earlier projects. The use of the tandem 

roller did not completely eliminate the tears, which were still noticeable in August 1969, 





PROJECT VESCRlPTlON 

Lo c. at-<.. on 
Numbe.Jt 

Calloway County, KY 121 1 from Graves County line to NWCL of Murray 
SP 18-123-552 

Oa.te. Con.otJtuc.te.d 
ContJz.a.c.toJt 
S~e.c.ia.l PJtovi.oion 

AGGREGATE 

~ 

Na.tu.Jta..t .oa.nd 
PLt .oa.nd 
U.me..otone. .oa.nd 
Combined a.ggJte.ga.te. 

Sieve. 
Pe..tc.e.n-t pcu..o-<..ng 

Fine.ne..u modu.lu.o 
Equ-<..va..te.nt .oi.t-<..c.a. 

ASPHALT 

June 19-21, 1967 and June 26 1 1967 
Warren Bros, 1 Lake City, Kentucky 
22A and 26 

Pe.Jtc.e.nt b~ht Sou.ILc.e. ---AE-60 
40 
20 
40 

PAC-5 
36 
27 
37 

Federal Materials, Paducah, Kentucky 
Reed Pit, Gilbertsville, Kentucky 
Reed Stone, Gilbertsville, Kentucky 

gJta.da..t.i.on 

content 

1/4 -i.nc.h 
100 

Ve..o i.g n 
60. 1% 

No. 8 No. 16 
96.6 84.2 

1.90- 2.30 

No. 30 
66.7 

Ex..t.Jta.cte.d 

No. 50 
27.6 
(AE-60) 

No. 100 
8.6 

2. 16 

(a) AE-60 1 Emulsified Asphalt Sales, 1/2 project length 
(b) PAC-5 1 Kentucky Asphalt Sales, 1/2 project length 

llo. 200 
4. 2 

Type a.nd .6ou.Jtce 

Content Ve.4.i..gn (a) 8,2%base asphalt (b) 8,9% Extracted (a) 8.2\(AE-60) 
Silicone oil a.dde.d Yes. in the PAC-5 section 

PRODUCTION TEMPERATURE ANV EQUIPMENT 

M.i..x p4od~ct.i..on te.mpe.~at~4e. 
Plant 
Ro.t.te.Jt 

REMARKS 

Coe.61\ic.ie.nt otl 6Jtic.tion 

250 - 270°F 
Barber-Greene Batch-Pac 
Tandem 

1967: 0,45 

The PAC-5 section starts at the Murray By-Pass and KY 121 intersection and extends 
westward on KY 121 for 4.5 miles. The remaining 4,5 miles westward is- the AE-60 section, 

While producing the emulsion mix. considerable steam was emitted from the plant 
and apparently affected the emulsion scales, because the bitumen content tended to be 
high. A few ''cold'' loads were produced in the morning, causing pulling and ragged edges 
in the mat. 

It was reported that the PAC-5 mix presented more difficulties than the AE-60 
mix, but the nature of the troubles was not specified, The present condition of the sur
face is good except for five full-width patch repairs caused by base failures, 





PROJECT VESCR!PT!ON 

Location 
Numbe.Jt. 
Vate. Con~tJt.uc.te.d 
Con.tll..ac..-to!L 
Special PJt.ovi~ion 

AGGREGATE 

!JiE!:. 

Kenton County, KY 17, from Court Street to Sterret Avenue 
SP 59-635-4 
June 23, 1967 
Eaton Asphalt Paving Co., Sanfordtown, Kentucky 
22A 

PeJt.cen.t bq Weigh~ Sou.Jtce. ---
NatuJt.al hand 
M~ne~at o~Ue4 lotY «'h) 
Combined aggiLe.gate. gJt.ada.~on 

96 
4 

Cooke Aggregates, Petersburg, Kentucky 
Dayton Fly Ash, Dayton, Ohio 

Sieve. 1/4 inch 
Pe.Jt.cent pahhing 100 

Fine.ne.44 modulah Ve.hign 

ASPHALT 

No. 8 
96,4 

1.8- 2.2 

No. I 6 
86.9 

No. 30 
72.2 

No. 50 
36. 1 

No. I 00 
7.8 

Type. a.nd hOUJtce 

Con.ten.t 
PAC-5 
Vuign 
Yes, 1 

8.5% Ex.tJLa.c..te.d 8.5% Ma.Jt.6ha.Le. 8. 3% 

Silicone. oil added ounce per transport load of asphalt cement 

MARSHALL TEST 

Compaction eOOoJt..t 
Compaction .te.mpe.ILa.tuJt.e. 
Unit welgh:t 
Ma~~.<haU •tab~U;ty 

(High stability values may be 
Fi..oW 
Bulk .4pe.c..f.6-i.c. gJt.a.vLty 

50 blows 
3l0°F 
133.5 pounds per cubic foot 
1377 pounds 

due to sample having been reheated more than once) 
10. 1 
2.140 

PROVUCT!ON TEMPERATURE ANV EQUIPMENT 

M-i.x pJt.oduet-i.on tempe.Jt.a.tuJt.e. 
P!an;t 
Pa.vell 
Roi..le.Jt. 

REMARKS 

290 - 300°F 
Barber-Greene, 5000-pound Batch-Pac 
Barber-Greene 
Tandem 

Noo 200 
3.4 

KY 17 is routed along Greenup, Scott, and Wallace Streets in Covington, Kentucky. 

At the time of construction, observers noted minor tears, a tender mix near curb lines, 

and a flushed appearance after traffic had been routed over it (Figure 12). By August 

1969, Wallace and Greenup Streets were still in good condition. However, on Scott Street, 

surface soft spots and a noticeably poorer surface appearance were noted. The soft spots 

were attributed to oil and gasoline spillage, 



Figure 12. KY 17, Covington. 
The slick appearance in the wheel tracks is attributed to the fly ash mineral 

filler. 



PROJECT VESCRlPTlON 

Loc.a.tion Franklin County, Frankfort. Capital Avenue~ from Second Street to 

NumbeJt.. 
Va.te. Con.&.tJtuc.tP d 
Con.tJta.c..toJt. 
Special PJt..ov~.&ion 

AGGREGATE 

!JLE!. 
Na.tuJLa.t .&and 
U.mu:tone. 4a.nd 
Combined aggJt..e.gate. 

S.i..eve 
Pe.Jtc.ent: pa. .. u.i.ng 

F..i.ne.ne44 modu.tu..6 
Equivalent .&.i.l.i.c.a. 

ASPHALT 

Type. a.nd 4ouJtc.e. 
Con.te.n.t 
S.i..Llc.one. oil added 
Tac.k c.oa.t 

Todd Street 
SP 37-85 
June 23, 1967 
Frankfort Materials, Frankfort, Kentucky 
22A 

Pe.Jt..c.e.n.t by We..i.gh:t 

70 

Soultc.e ---

glt.a.da.t.i.on 
1/4 .i.nch 

100 
Vu.i..gn 

c.on.te.n.t 58.1% 

PAC-5 
Vu.i.gn 
Yes 
RS-1 

8.51 

30 

No. 8 No. J6 
98.7 88.0 

1.85- 2.25 

Ex.tJr.a.c.:te.d 

No. 30 
69.8 

Ex-tll.a.c.:t.e.d 

8. 7% 

PROVUCTlON TEMPERATURE and EQUIPMENT 

320°F 

No. 50 
24.5 
2.096 

Mix ~Jt..oduc.tion .te.mpe.Jta..tuJt..e. 
Pl.an.t 
Pave.Jt 

10,000-pound Barber-Greene Batch-Pac 
Cedar Rapid!oi 

RoUu Three-wheel and tandem 

REMARKS 

Le.ve.Ung mi.x Class I Asphalt Concrete 

No. 100 
9.4 

No. 200 
5.4 

No particular problems occurred in either production or placement of the sand asphalt 
mix on this job. Inspection in August 1969 revealed some reflection cracking, otherwise, the 
pavement was in good condition. 





PROJECT VESCRlPT!ON 

Loc.a.tion 

NW11be.Jt. 
Va.te. Can~tJt.u.c.te.d 
Co n.tJta.c..to 1t. 
Special PJt.ov~~ion 

AGGREGATE 

!.w,. 

Na..tu.Jr..a.l .!la.nd 

Newport City Streets, US 27, Third Street in Newport from Monmouth 

St~e~t to Central Bridge Approach at York Street 

US 27 1 York and 11th Street in Newport from Third Street to Monmouth 

Street 
KY 8, Fourth Street in Newport from Monmouth Street to Patterson 

Street 
KY 8, Fifth Street in Newport from Patterson Street to Monmouth Street 

SP GR 10 
June 23, 1967 
Northern Kentucky Asphalt Paving Co., Covington, Kentucky 

22A 

Pe.Jt.c.e.nt by Weight Sau.tt.c.e. 

M~••~at 6~ii<~ 16tw a•hl 
Combined a.gglte.ga..te. g!La.da.t~on 

95 
5 

Standard Materials, Belleview, Kentucky 

Dayton Fly Ash, Dayton, Ohio 

Sieve 1/4 inch 
Pe.Jt.c.e.nt pa.~~ing 100 

Fbtene.&.& modu.lu..o Ve..&ign 

ASPHALT 

No. 8 No. 16 
98.5 84.3 

2.00 - 2,40 

No, 30 
59,5 

Ex..tJt.ac.te.d 

No. 50 
22.9 
2. 2 7 

No. 100 
8.0 

No. 200 
5.4 

Type. a.nd hou.Jtce 
Content: 

PAC-5, Ashland Oil Co., 
Vuign 7.7- 8.7% 
Yes, 1 ounce DCP200 per 

Covington, Kentucky 
Ex.t.Jt.a.c..ted 8.5% 
transport of asphalt 

Ma.Jt.&ha..t.t 
cement 

7.9% 

Silicone. oil a.dd~d 

MARSHALL TEST 

Compa.c..tion e66oJt.t 
Compaction .tempeJta..tuJte 
Unit weig h.t 
MatihaU 6tabUHy 

(High stability values may 
r-.tow 
Bulk hpeci6ic. gJta.vi.ty 

75 blows 
320 ° F 
136.0 pounds per cubic foot 
1212 pounds 

be due to sample having been reheated more than once) 

7. 5 
2.179 

PROVUCTJON TEMPERATURE ANV EQUIPMENT 

Mix pJtoduc..tion tempe.Jta..tuJt~ 

P.ta.n.t 
Pa.veJt 

REMARKS 

300°F 
Cummer, 4000~pound Batch 
Blaw-Knox 

Two Blaw-Knox pavers were used in tandem. Scrubbing of the surface was noted while 

the screeds were still cool. However, the worst damage occurred when traffic sank into the 

mix immediately behind the rollers. The wheel tracks appeared to be flushed: however, Mar

shall tests indicated there was 7 to 10 percent void content. The slick appearance has 

been attributed to fly ash particles migrating to the surface and becoming oriented in the 

horizontal plane. 





PROJECT VESCR!PT!ON 

Loc.a.tion 

Numb £11. 
Va~e Con~tnuc.te.~ 
Con.t.tactoJt 
SpLeial Pll.ovi~ion 

AGGREGATE 

~ 

Na..tu.1ta.l .& a.nd 
U.me..&:tone. .6 a:nd 
Combined a.,qgJte.gat:e. 

Sieve 

Mountain Parkway, Ten Superelevated Curves between Campton and 
Presconsburg 

E''KE 1:29 
A.Jgust 28, 1967 
Gaines Wilson and Son 
22A 

Pe.ILc.e.nt by W~gh.t 

65 
35 

g !la.ti.a.:t.io n 
No. 4 No. 8 No. 

~ 

Rockcastle Creek 
Magoffin-Morgan-Johnson Stone Co. 

16 No. 30 No. 50 No. 100 No. 200 
Pe.JLc.e.tt.t pa.&.oing 

Fine.ne..u modulu.& 
Equ..<.va:.te.n.t .&iUc.a. 

100 99.6 92.1 78. 2 35.8 9. 1 4. 0 
Ve..6.i.gn 1.60 - 2.00 Ex.:tJt.a.c..te.d 1. 57 

c.onte.n.t 56% 

ASPHALT 

PAC-5, Kentucky Asphalt Sales Type. and .&oull.ce. 
Conte.n:t Ve..&.ign 9.0% Ex.:tna.c..te.d 8.8% Ma:Jt..& ha.R...t 9.5% 

Sit.ic.one. oil added 
Tac.k. c.oa.:t 

Yes, 1 ounce per transport load 
SS-lH 

MARSHALL TEST 

Compac..t:.i.on e.66oJt.t, b.tow,o 
Compa:c..tion .te.mpe.ll.a..tull.e., 0 f 
Unit we.i.gh:t, pound.6 pe.tt c.ub.i.c. (joot. 
Ma.Mha.U .6t.a.b.i.Ut.y, pou.nd.6 

(High stability values may be due to 
Flow 
Bulk .6pe.c...t.Oic. g.ttavit.y 
Void.6 in mix, pe.ttc.e.nt. 

EQUIPMENT 

Lab. 
35 

310 
125. 7 
379 

sample having 
9.2 
2.299 

12.4 

P ta.nt. 
Pa.vett 
Ro.t.te.Jt. 

Standard Steel, 5000-pound Batch 
Cedar Rapids 
Three-wheel and Tandem 

REMARKS 

Le.ve.Ung m,.Lx Class I Binder 

been 

Plant. 
35 

123.9 
1086 

reheated more 
11.9 

2. 310 
14. 1 

than once) 

Sand asphalt was used to raise the superelevations on ten curves of the Mountain 

Parkway (Figure 13). As of August 1969, the surfaces look good with a few minor exceptions. 
Defects that were observed were: 

l. failure at the outer edge on one curve, 

2. l/8th-inch pull in one small area, 

3. a steel wheel rut on the curve, and 

4. on one curve, the sand asphalt was 3/4 inch higher at the joint with 
the Class I surface. 
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PROJECT VESCRIPTION 

Loc.a.t.i.on Warren County, US 68 & US 31W, Bowling Green By-Pass. from Chestnut 

Numbe.Jt 
Street to State Street 

SP GR 30 (SP 114-6328-451) 
May 29 - June 4, 1968 Va.te. Con.6tJtuc.te.d 

ContJLa.c..toJt 
Special PJtovi~Jion 

McLellan Stone Co •• Bowling Green, Kentucky 
22A 

AGGREGATE 

~ 

N a.tu.Jta.t .6 and 
U.mu.tone. .6 and 
Comb~ne.d a.ggJtega..te gJta.da.tLon 

Sieve 
Pe.Jtc.e.nt p<U4.ing 

F.inene44 modulUh 
Equivalent 4-i.l.i.c.a c.onten.t 

ASPHALT 

Pe.Jtcen.t by Weight SouJtce 

60 
40 

1/4 inch 
100 

VU.i.gn 
59% 

No. 8 No. 16 
97.3 85.5 

L90- 2.30 

No. 30 
71.9 

Ex..t1l.a.c.te.d 

No. 50 
30.1 
2.08 

Content 
Tac.k c.oa..t 

Vu.ign 
SS-lH 

s. 7% Ex.tJt.ac.te.d 8,8% Ma.Jt4hall B. 8% 

MARSHALL TEST 

Compaction t66o4t 
Un.i..t we..ig h.t 
Ma.uha..t.t 4:tabil,Lty 
Flow 
Bulk 4 pec..lM.c. gJta.vi.ty 
Vo.i..d4 .i.n m.ix. 

75 blows 
132.7 pounds per cubic foot 
475 pounds 
9 
2. 35 
9.2\ 

PROVUCTION TEMPERATURE ANV EQUIPMENT 

Mix p~odueZion ~~mpe~a~u~ef 
Pl.a.n.t 

REMARKS 

300 - 31S"F 
Barber-Greene Batch-Pac 

No. 100 
6.9 

No, 200 
4.2 

The only construction problem stemmed from traffic tracking the tack coat from 

one lane onto the completed sand-asphalt mat in the next lane (Figures 14 and 15). 

Subsequently. traffic picked up the sand asphalt resulting in a marred surface appear

ance (Figure 16). The August 1969 inspection revealed that traffic had smoothed these 

surface defects and the pavement has been rated excellent. 



Figure 14. US 31-W, Bowling Green By-Pass. 
Tack coat was tracked onto the sand asphalt. 

Figure 15. US 31-W, Bowling Green By-Pass. 
Tack coat was tracked onto the sand asphalt. 



Figure 16. US 31-W, Bowling Green By-Pass. 

Traffic picked up track coat and then the top crust of the sand asphalt. 





PROJECT DESCRIPTION 

Loc.a.t.i..on Kenton County, 12th Street, Covington, from junction of 12th Street & 

Numbe.Jt 
Vate. Con4.tJt~c.~e.d 
Contltac.toJt 
Special PJtoviAion 

AGGREGATE 

~ 

I 75 on Ramp E of I 75 to west end of Licking River Bridge 
SP 59-7995-1 
June 27, 1968 
Northern Kentucky Asphalt Paving Co •• Covington, Kentucky 
22A 

Pe.Jtcen.t bv Weight Sou.lt.ce. 

N a.tu.lta.l. .6 and 
M.i.ne~ai 6-i.tien l6iy a.ohl 
Combined a.ggJte.gate. gJtadat~on 

95 
5 

Cookes Aggregates, Petersburg, Kentucky 
Louisville Fly Ash co •• Louisville. Kentucky 

Sieve 
Peltcen.t pa.A-6-i.ng 

Finene.44 modu.l.UA 
Equivalent 4.i..tic.a. content 

\SPHALT 

Type. and .4otLJU!.e 

Content 
S.i..~cone oil added 

MARSHALL TEST 

Compaction e6fioJt.t 
Un.i..t we.i.gh.t 
Ma.JUaha.lt 11.ta.b.i.U.ty 
Flow 
Bu.tk Apecifi.i..c gJta.v.i..ty 
Void4 .in m.i.x 

PAC-5, 
Vuign 
Yes 

l/4 inch 
100 

Vu.ig n 
58.9% 

No. 8 No. 16 
98~6 92.3 

1.60 - 2.00 

No. 30 
82.8 

Ext:ILac..te.d 

Ashland Oil Co., Covington, Kentucky 
8.4\ Ex.t~t.ac..te.d 8.4\ 

75 blows 
131.6 pounds per cubic foot 
194 pounds 
8.5 
2. 364 
12.2% 

PRODUCTION TEMPERATURE AND EQUIPMENT 

Mix p!t.oduc.tion .te.mpe.!Latu!Le. 
Pl.a.n.t 
Pa.ve.IL 
Ro.U.e.Jt 

REMARKS 

290 ~ 305°F 
Cummer, 4000-pound Batch 
Blaw-Knox 
Tandem 

No. 50 
44.5 
I. 7 7 

No. 100 
6.1 

Ma.t4haU 8.4% 

No. 200 
3. 5 

Surface defects particularly noticeable an this project, partially due to traffic 

using the mat upon completion of rolling, were: 

1. damage due to power steering and truck parking (Figure 17), 

2. frequent dragging of the paver screed (Figure 18), 

3. bubbles in the mat, and 

4. traffic entering from side streets (Figure 19). 

Extensive pulling of the mat was observed in August 1969. 



Figure 17. 12th Street in Covington. 
Surface marred by tire abraswn in parking area. 

Fignre 18. 12th Street in Covington. 
Mat tears caused by dragging paver screed. 



Figure 19. 12th Street ln Covington. 
Surface defects caused by traffic from side street. 





PROJECT VESCR!PT!ON 

Loc.a..V..on 
Numbe.Jt 
Vate Con~~Jtuc.te.d 
ContJta.c..toJt 
Special PJtov~~ion 

AGGREGATE 

~ 

Franklin County, Lafayette Drive, from US 60 to Shelby Street 
SP 37-5105-13 
July 3. 1968 
R. L. Carter, Franktort, Kentucky 
22A 

SouJtc.e. 

s.u . .<.c.a .4 and 
LC:.me.&.tone .& and 
Combined a.ggJtegate 

Pe.Jtcent by Weight 

70 
30 

Kentucky River Sand, Frankfort, Kentucky 
Lehigh cement, Frankfort, Kentucky 

gJta.da.tion 
No. 8 No. 16 No. 30 

65.3 
S.Le.ve 1!4 ~nch 

100 
De..&.Lgn 

98.7 87.0 
2.00 - 2.40 E :~:A:Jta.c.ted 

Pe.Jtc.e.n.t paA.&i.ng 
Finene.&.& modul~ 
Equivalent .&iliea. c.on.ten.t 51. 7% 

ASPHALT 

Type and .&ouJtc.e 
Content 
Silicone oil added 
T a.c.k c.oa..t 

MARSHALL TEST 

Compa.eti.on t66oJt.t 
una wught 
MaltA haU •.tab~U..ty 
Flow 
Bulk 4 pec.-i.6.i.e gll.a.v.ity 
Voi..d.6 .in mix 

PROVUCT!ON TEMPERATURE 

PAC- 3, 
vui.gn 
.Yes 
SS-lH 

Chevron Oi 1 Co. 
8.6% ExtJta.c.te.d 8.5% 

SO blows 
127 pounds per cubic foot 
634 pounds 
7.5 
2,343 
12. 7% 

265 - 310°F 

No. 50 
21,5 
2. 21 

No. I 00 
7. 1 

M aft.& h a. Lt. 8.6% 

Mix pll.odueti..on tempell.a.tull.e 
P!an.t Barber-Greene, 10 1 000-pound Batch-Pac 

REMARKS 

Leve.Ung mi..x Class I Asphalt Concrete 

No. 200 
3. 6 

Initial construction inspection reports noted areas which apparently received a 
very poor roller coverage, if indeed they were rolled at all (Figures 20 and 21). Figure 
22 shows parking. areas which exhibited asphalt leaching due to gasoline spillage. Inspec
tors felt that very little pride in workmanship was exhibited during this paving operation. 
The above defects, plus reflection cracks, were noted in August 1969. 

Mat tears occurred behind the paver. 



Figure 20. Lafayette Drive in Frankfort. 
Area next to curb appears to have been hand compacted. 

Figure 21. Lafayette Drive in Frankfort. 
Surface defect caused by poor compaction procedure. 



Figure 22. Lafayette Drive in Frankfort. 
Leaching of asphalt in the parking lane was due to gasoline spillage. 





PROJECT DESCRIPTION 

Loc.a.t.i.on. Pulaski County, US 27, Section 1, from junctivn of KY 80 for 1.5 miles 
north 

NW11be1t SP 100-535 
Va.te Con.otJtuc.te.d 
Con.tJta.c.tolt 
Spec.iai PJtov.i.oion. 

August 28 - September 12, 1968 
R. E. Gaddie, Columbia, Kentucky 
22A 

AGGREGATE 

Tl.(pe 

Na.tuJta.i oa.11d ( coveJt) 
C.t(LH 1, Type A, 

.6 c.Jta.t c.h C.O U!t-6 e. 
Sa.n.d a.opha.it m.i.x-tu.Jte 
F.i.ne c.o~tgiome.Jta.te 

Co aM e c.onq.tomeJta.te 

L.i.me~ tone 

Q. u.a.J~tit.i. eo 

44 tons 

1463 tons 
580 tons 

Combined a.99·'tega.te gJta.da.tion 
Sieve l/4 inch 
Divi~ion. an Reoea.Jtch 100 
Di.vioion. o .~ Ma.teJtia..to 

La.b mix 100 
Field m.i.:t 100 

Pe.Jtc.ent b!J. V,'e..i._aht 

No, 8 
92. 5 

93 
92 

44 

20 

36 

No. 16 
75.7 

82 
77 

F..i.~teneu modu.tuo (V.i.v.i.o.i.on.· o~ ,'.la.:tvt.i.a.io) Lab m.i.x 
F.i.etd m.i.x 

ASPI-fALT 

No. 

Sou.Jtc.e. 

Green River Sand Co,, Jonesville, 
Kentucky 
Green River Sanci Co,, Jonesville, 
Kentucky 
Shamrock Stone Co. (HutlPr Quarry) 
Columbia, Kentucky 

30 No. 50 No. 100 No. 200 
62.9 3 9. 1 6.9 3. 1 

70 34 8 4.0 
64 33 6 3,0 

ExtJta.c.te.d 2 • 1 5 
tx:t.Jta.c.te.d 2.29 

Type a.11d ~ou.Jtc.\:1. PAC-3, AshlanU Oil and Refining Co,, Louisville, Kentucky 
D.i.v.i.o..ton o.~ Reoea.!tch D.i.v.i.o.i.on c~ ,',fa..teJt,{.a.lo 

Con.te.n.t Veo..tqn. 7- 10% Ex.t!t(tc.te.d 8.9~ /.lattona..{.i: Lao 8.4~ 
. E~{.ec.:t.i.ve 7.5~ F.-i..e..t.d IL7~ 

S.i.i.i.c.one o.i..t added 
Ta.c.k c.oa.t 

Yes, 1 ounce per ~ransport of asphalt cement 

SS-111, 2220 gallons 

MARSHALL TEST 

Uni..t uJU.ght, potwd~ pe!t cub.i.c ~oo:t 
Matr.~ han. ota.bi..ii..ty, pou11do 
Flow 
But~ opec..t~..tc gtr.a.v.i.ty 
Voi..d.& ..tn ~ni..x., pe?tcent. 
Voi..do .i.n mi..ne.Jta.l a.gg?te.qa.te., peJtcent. 

EQUI P"ENT 

V.i.vi..o-i..on o .( ~eo e.attch 

l 35.4 
868 

7 
2.169 
9. 16 

2 5. 4 3 

P ta.nt 
Pa.veJt 
RoLtetto 

Hetherington Berne~ 4000-pound hatch 
Cedar Rapids 
Three-wheel and Tandem 

REMARKS 

Coe.~n.ic..i.e.n-t o~ 6tt-Lc-ti..oll 1968: 0.61 

V.i.vi...t.i..ott o ~ :.Ja-te.Jt-i..a..L.t. 
Lab Mix F.i.eid Ai.-i..x 

1 2 7. 2 132 
275 400 

12 10 

12. 4 9 
2S 26 

The mix designed at the plant differed considerably from the laboratory mix because 
the contractor wanted to use only the two conglomerate sands anJ the limestone sand, thus 
eliminating the mortar sand. Very few problems were encountereu with this mix, either dur
ing production at the plant or in the paving operation on the job, Better paving results 
were obtained with this mix than with any of the other ~ixes. This section was still in 
excellent condition as of August 1969. 





PROJECT VESCRlPTlON 

Location 

Numbe.Jt. 
Vate Con~tlluc.te.d 
ContiLac.toJt. 
Special Pll.ovi~lon 

AGGREGATE 

!.W. 
Na..tu.1t.a.l .6and I c.ove.Jr.) 
Cla44 1, Type A, 

.6 C.lt.a.tc.h C.OU.IL4 £ 
Sand Mpha..t.t m-Lx..tu.Jt.e. 
Fine. c.onglome.Jt.a.te. 

Coa.~e c.onglome.ILa..te. 

Mlne.llal dille.n {c.e.me.nt) 
{Section 28 only) 

Pulaski County, US 27~ Section 2A from 1.5 miles north ot Junction of 
KY SO for 0.25 miles north, thence Section 2B for next 1,25 miles 
north 

SP 100-535 
August 28 - September 12, 1968 
R. E. Gaddie, Columbia. Kentucky 
59 

Qua.n:t.i.Ue.& Pe.Jtc.e.nt b!i We.i~h-t 

40 tons 

1463 tons 
580 tons 

58.4 

39.0 

2.6 

Sou.Jtc.e. ---

Green River Sand Co,, Jonesville, 
Kentucky 
Green River Sand Co., Jonesville, 
Kentucky 
Kosmos Cement Co., Louisville, 
Kentucky 

Combined a.ggAe.gaZe. giLa.da..tlon 
S.i.e.ve. 1/4 inch No. 8 No. 16 No. 30 No. 50 No. 100 No. zoo 
Viv.i..&ion o6 Re~ea.Ac.h 

Section 2A 100 94.8 93.0 90.2 3.4 0. 5 
Se.c.X.ion 2B 100 88. 1 84.7 81.1 4.4 1.4 

V.iv.i~.io)J. o 6 Ma..te.JL..i.a.£..6 
La.b m.ix 100 90 86 83 52 4 0. s 
F.ie.l.d m.ix 100 91 89 86 48 5 2 

F.inene~~ modul.uA IV.iv.i~.ion o6 Ma..te.A.ia.l.o) Lab m.£x Ex.tAa.c..te.d l. 88 
F.i.e.R..d m.ix Ex.t!La.c.te.d 1. 82 

ASPHALT 

Type. and .&ounce. 

Content 

PAC-3, Ashland Oil and Refining Co., Louisville, Kentucky 
V.iv.iA.i..on o 6 Re..6 e.a.Jtc.h V.i.v.i.6.i..on o & MaA:e.Jt.ia.to 

Vu.ign 7 - 10% 2A Ex..tJta.c..te.d 8.9% 1.\a.Jt.oha.tt: Lab 9.0% 
2A E66e.c.t.ive. 8.4% F.ie.td 9.0% 

Sil..icone. o.il. added 
Tack c.oa..t 

MARSHALL TEST 

2B Ex.tJta.c..te.d 9.5% 
ZB E66<ct~v< 9.0% 

Yes, 1 ounce per transport of asphalt cement 
SS-!H, 2220 gallons 

V.iv.io.ion o6 Re.oe.a.!Lch Viv.i.A.ion o ~ Ma..te.IL.i.a.t.6 
Se.c..t. ZA 

Un.i.t we..igh.t, pound.& pe.A cubic. 6oo.t 119.4 
Ma.IL6 ha.l.! ~.ta.b.i!.i...ty, pound.& 40.5 
Flow 8 
Sulk .&pe.c.i~.ic gAa.v.i.ty 1. 913 
Vo.id6 .in mix , pe.Jt.c.e.n.t 17.41 
Void.& .i.n m.ine..ta.£. a:gg!Le.ga..te., pe.Jtcen.t 33.84 

EQ.Ul PMENT 

P.ta.n.t 
Pave.IL 
Ro.t.te.IL6 

Hetherington Berner, 4000-pound batch 
Cedar Rapids 
Three-wheel and Tandem 

REMARKS 

Coe.66.ic..ie.n.t o6 61Lic..t.i..on 1968: 2A - 0.63 
2B - 0,64 

s ec..t. ZB Lab Mix F.ie.id Mix 
123.0 12 2. 0 12 2. 0 

39.5 35 45 
5 13 II 
1. 971 

14.68 15 • 2 15 
32.43 31 31 

At the time of construction, the paving performance of this mix was satisfactory; 
however, more ~earing of the mat was noted than in Sections 1 and 3. Performance to date 
has been erratic, On Section 2A, the southern 1/4 mile which did not contain portland ce
ment, scaling in both wheel tracks in both lanes had increased from 125-foot length in 
December 1968 to the full 1/4-mile length by the February 19, 1969 inspection. In addition, 
there was one small spot where the sharp vertical edges (Figure 23) of the scaled areas had 
been feathered out by traffic. 



For Section 2B, the last 200 feet on the north and of the section has scaled i~ 
.he southbound lane only. It is felt that the geometries of the site causes a continual 
~etting problem. The geometries involve a superelevated curve, no ditch for 500 feet, 
high access traffic from a used car lot, a gasoline station, and a restaurant~truck rest 
stop complex. Water seems to be continually draining across this scaled area. A small 
piece of the overlay was removed and was wet at the stratification plane. 

Figure 23. US 27, Somerset. 
Note scaling in the wheel track of southbound (left) lane. 



PROJECT DESCRIPTION 

Loca-t-i.on Pulaski County, US 27, Section 3, from 3.0 miles north of junction 

Numbe.Jt. 
Va.te Cono.tJtu.c..te.d 
CarttJt.a.c.toJt 
Special PJtov~4~on 

AGGREGATE 

:r:m_ 
Na~u.Jt.al ~and {c.ove.Jt) 
Cta..&-6 I, Type A, 

-6 c.Jta.t c.h c. a ult.-6 e. 
Sand a.opha.t.t m~x.tuJt.e. 
F~ne c.onglome.Jta..te 

Coa.Me c.ongtomelt.a..te. 

MaJt..ta.Jt Sand 

U.me..ll.tone. 

KY 80 for next 1.5 miles north 
SP 100-535 
August 28 - September 12, 1968 
R. E. Gaddie, Columbia, Kentucky 
58 

Q.uanLLt..i.e..& Pe.Jtc.e.nt bq We...i.gh.t 

48 tons 

1524 tons 
585 tons 

20 

16 

31 

33 

Combined a.ggJte.ga.te. glt.addt..i.an 
s.<.eve 1/4 ..i.nc.h No, 8 No. 16 No. 

.Sou:Jtc.e. 

Green River Sand Co,, Jonesville, 
Kentucky 
Green River Sand Co,, Jonesville, 
Kentucky 
Lucas Sand & Gravel, Mauckport, 
Kentucky 
Shamrock Stone Co. (Butler Quarry) 
Columbia, Kentucky 

30 No, so No. I 0 0 No, 200 
V..i.v..i..&..i.on o6 Re4ea~ch 100 91.5 74.9 63.0 4. 3 1.9 
V~vihion oQ Mate.~iaih 

Lab m.<.x 100 93 81 69 30 5 1.0 
F-i .. e.id m.ix 100 92 78 65 30 6 2 

F-i.nene64 modaia4 1Vivi4ion o6 M~e~a£.4) La.b m~x Ext~tacted 2. 2 4 
F~etd m.<.x Ex.t:Jtacted 2. 30 

ASPHALT 

TIJpe and 4 ott~tce 

Content 

PAC-3, Ashland Oil and Refining Co,, Louisville, Kentucky 
V.ivi4-ion. ofJ Re6ea.~tch V.i.vi4ion o6 MateJt.ial6 

Ve4.i.gn 7- 10\ Ex.tJta.c..ted 9,2\ Ma.Jt4ha.l.i: Lab 8.79. 
E66ec.tive 7.8% F..i.etd 8.7% 

S~tic.one oii added 
Tadl. .:.oat 

Yes, 1 ounce per transport of asphalt cement 
SS-lH, 2,200 gallons 

MARSHAlL TEST 

Unit weight, pound6 pe.Jt cubic. 6oo.t 
MafiA halt 6.ta.bi.U.ty, poundh 
Ftow 
Void.4 .i.n mix., pe.Jtee.n.t 
But~ 4pec.<.Qie gJta.v..L.ty 
Va.id.4 in m..LneJta.i a.gg~te.ga..te, peJtcen.t 

EQUIPMENT 

V.iv.i4.ion o6 Re6ea.Jtclt 

132.66 
782 

3. 5 
10.29 

2.126 
26.88 

Ptan.t 
Pa.vell 
RoUe!!A 

Hetherington Berne~ 4000-pound batch 
Cedar Rapids 
Three-wheel and Tandem 

REMARKS 

Coe6Q~cien.t o6 6Jtic..t.<.on 1968: 0.60 

V~v.i6ion o6 Ma..te1Liai4 
Lab Mix F..Leid Mix 

126. 5 132 
225 375 

10 10 
12.2 8 

29 26 

Minor production problems were involved in maintaining the gradation within the 
specification limits. In general, the southbound lane met the gradation specification 
while the northbound lane gradation was more like that of Section 1. The general perfor
mance has been very good and is the second best of the five sections. 





PROJECT VESCR!PT!ON 

Loc.a..t.ion Pulaski County, US 27, Section 4, from 4.5 miles north of junction 

Numbe.lt 
Date Con~~ltuc.Ze.d 
Con.tlta.c..toJt 
Spe.eial Pltovi4.ion 

AGGREGATE 

~ 
Na.tuJtal 4and (eove.Jtl 
Cla .. u I, Type. A, 

4 c.Jtatc.h c.owu e. 
Sand aAphaLt m..i.x.tuJte. 

of KY 80 for next 1.5 miles north 
SP 100-205 
August 28 - September 12, 1968 
R. E. Gaddie, Columbia, Kentucky 
248 

g,uanti.Uu Pe.Jtc.e.n.t b~ Weight 

46 tons 

1595 tons 
610 tons 

Sou.Jtc.e. 

Le.an Ke.ntuc.ky Jtoc.k 46phalt 100 Gripstop Corn., Brownsville, 
Kentucky 

Comb.ine.d agglte.gate. gJtadat.ion 
S.C:e.ve. J /'l inc.h No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 No. 200 
0-i.u-i.JJ-i.on oft Rue.tVtc.h 
Div.i.6-i.on oft Mate.4ial4 

Lab m.ix. 
Fi.e.Ld m.ix 

ASPHALT 

Type 

Conte.n.t 

S.it.ic.one. oil adde.d 
Ta.c.k c.oat 

MARSHALL TEST 

100 95,9 

100 98 94 92 
100 90 88 

PAC-3 
V.iv.i.6.ion o6 Re..6e.aJtc.h 

Ve4.ign 8 - 11\ Ex.tJtac.te.d 9.5% 
E66tctive 8.6\ 

Yes, 1 ounce per transport of asphalt 
SS-lH. 2,320 gallons 

Vivi~ion oft Rue.a.ILch 

Uni~ we.igh~, pound6 pe.Jt cub~c ftoo~ 
Mauha.U 4.ta.biU.ty, pound4 

125.89 
903 

Flow 
Bulk 4ptc..i6ic. gJta.vi.ty 
Void4 ~n m~x, pe.Jtctn.t 
VoicL6 in mintJtal a.ggJte.ga.te., pe.Jtctnt: 

8 
2.017 

10.48 
27,83 

EQUIPMENT 

P!ant 
Pa.ve.Jt 
RoUo.u 

Hetherington Berner, 4000-pound batch 
Cedar Rapids 
Three-wheel and Tandem 

REMARKS 

Co<Ui.c..i.<lli: •6 6Jt.i.ction 1968: 0.69 

88 
82 

9.1 

43 10 
38 10 

Viv~~ion o6 Ma~e~a.l~ 
Ma.Jt~ha.!t: La.b 9. 3% 

Fie.td 9.3'1 
cement 

Vivi~ion o6 Ma.ttllia.i4 
La.b Mix Field Mix 

127.4 125 
875 445 

11 11 

12.0 12 .s 
31.0 31.0 

4,8 
4.0 

The only production problem that was encountered was uniform plant production due 
to large luaps of the crushed aggregate. It is not known whether the lumps were formed 
in the producer's stockpile or in the contractor's stockpile. 

Some mat tearing and pulling were noted during the paving operation which may 
have been caused by the li&hter than normal application rate of SO pounds per square yarde 
Application rates for other sites had been either 60 or 85 pounds per square yard. As of 
August 1969, tho paveaent was in good condition. 





PROJECT VESCR!PT!ON 

Lo c.a..t.i.on Pulaski County, US 27, Section SA from 6.0 miles north of junction 
of KY 80 for 0.25 miles north, Section SB for next 1.25 miles north 

SP 100 - 205 Numbelt. 
Va..te Con4.tAuc..te.d 
Con.tlt.a.c..totr. 
Special P~t..ov.i.4.i.on 

AGGREGATE 

~ 
Na..t.uJt..a.t .:ta.nd I c.ove.Jt.) 
Cl~~ I, Type. A, 

.6 c.Jta..tc.h eou..u e. 
Sa.nd a4pha.t.t m.i.~t.tu.ll.e. 
F.i.ne. c.ong.tome.Jta..te. 

August 28 - September 12, 1968 
R. E. Gaddie, Columbia, Kentucky 
60 

Q.uan.t.i.:Uu Pe.Jt.c.e.nt by We.i.gh.t 

46 tons 

1595 tons 
610 tons 

97.4 

2.6 

Sou.Jt.c.e. 

Green River Sand Co., Jonesville, 
Kentucky 
Kosmos Cement Co., Louisville, 
Kentucky 

Mine.Jt.a.l ~.i.lte.Jt.. lee.men.t) 

Comb~ne.d a.gg~t..e.gate. gJt.a.ddtion 
Sieve 1/2 inc.h 1/4 .i.nc.h Nt.J. 4 No. 8 No. 16 No. 30 No. 50 No. JOO No. 200 
Vivi4ion o~ Re..6ea.Jt..c.h 100 99.4 4.6 0.9 

Vivi.6ion o~ Ma..te4ia.l4 
Lab m.Lx. 100 100 100 96 93 48 4 0,5 
Field mix 100 100 99 98 95 55 5 2 

F.ine.ne..u moduli.U I V.iv.i4.i.on a 6 Ma..te.Jt.ia.U J Lab mix 
F.ie.td m-ix 

Ex.tJtac.te.d 
Ex.tJta.c.te.d 

1. 59 
1. 49 

ASPHALT 

Type 

Con.te.n.t 

S.i.Lic.one. oil added 
T-a.c.ll. c.oa..t 

MARSHALL TEST 

PAC-3 
V.iv.i..6.i.on o6 Re..6e.a.Jtc.h 

Ve.4ign 7 - 10% Ext~a.c..te.d 9,9% 
f66<c~v< 9.4% 

Yes. 1 ounce per transport of asphalt cement 
SS-lH. 2,320 gallons 

V.i.v.i.4ion o6 Re..6ta.Jtc.h 

Un.i.t we..igh..t, pound.\ pe.Jt c.u.b.i.c. 6oot 
Ma~~Ah«U •tab.i.~.ty, poun.U 

120.5 
57 

Flow 
Butk •peo.i.~.i.e g~av.i..ty 
Void~ in m4X, pe.~c.e.nt 
Vo4dA .in m.i.ne.Jta! a.gglte.g4te., pe.Jtc.e.n.t 

EQUIPMENT 

Pl. aM 
Pave.Jt 
RoUeu 

REMARKS 

Hetherington ·serner, 4000-pound batch 
Cedar Rapids 
Three~wheel and Tandem 

Coe, 0.i.c.i.ont ., 64iet.i.on Section SA 1968: 0.62 
Section SB 1968: 0.59 

7. 7 
1. 924 

16.25 
34.33 

V..i.vL6ion o ~ Ma..te.Jtia..t..s 
Ma.Jtoha..U.: Lab 10.0% 

F..i.e..td 10.0% 

V.i.v.i6.i.on o 6 Ma..te.Jt.i.a.£.6 
La.b M.i.x. F.<.e..td Mix 

119-. 3 
30 
IS 

16.0 
34.0 

118 
30 
20 

16.5 
34 .o 

This section has .the poorest construction performance history of the five sections. 
This section has liaen- intended to simulate Section 4; however. a blending of the mortar sand 
aad portlaad eaaeDt was used in the mix. The use of only the fine conglomerhte sand may 
kave beea tbe cause of the poor workability of the mix. Considerable pulling and tearing 
of the aat waa experienced (Figure 24). The mix remained very tender for a considerable 
muaber of hOU%1, and in some areas, extended until the next day. Perhaps one of the most 
detriaental features vas allowing traffic to stand on the newly laid mix 1 leaving tire marks 
and depressibas. Some of these defects can be seen in Figures 25 and 26. 

Scali-Rg of both Heel tracks of both lanes had becne rather severe by FebruaT.y, 
1969. 



PULASKI COUNTY 

SP 100-535, SP 100-205 

Somerset 
1. 8 Miles N 

(Junction KY SO) 
of KY 63.5 

SECIION 1 SECIION 2 SECIION 3 SECIION 4 SECIION 5 

1. 5 Miles 1. 5 Miles 1.5 Miles 1.5 Miles 1.5 Miles 

Sand Asphalt Open-Graded, High Open-Graded, Crushed Bituminous Simulated Kentucky ! 

Surface Silica Sand-Asphalt Medium Silica Sandstone Surface Rock Asphalt 

Surface Sand-Asphalt Surface (Kentucky Rock Surface 
i 

Special Provision Asphalt) 
' 

No. 22-A Special Provision Special Provision Special Provision 

No. 59 No. 58 Special Provision No. 60 

No 24-B ' 
' 

___, r--tection 2A 
.25 Miles -1 !--Section SA 

0.25 Miles 

I Section 2B I Section 5B 

I 1. 25 Miles r 1.25 Miles 



Fi!!Ure 24. US 2"1, Soi!Wmt. 
Badly pulled area near centerline. 

Figure 25. US 27, Somerset. 
Note prominent scaling in the wheel tracks just three months after construction. 



Figure 26. US 27, Somerset. 
A close-up of a scaled area taken December 1968. Note the sharp vertical walls of the scaled area. By 
August 1969, the summer heat and traffic had produced feathered edges. 



PROJECT VESCRlPTlON 

Loc.a:t.ion 
Numb ell 

Green County, KY 61, from US 68 in Greensburg to KY 88 NW of Greensburg 
SP 44-16 

Va:t.e. Con.&.tJtueted 
Con:tJtacA;ol!. 
Special PILovi~ion 

AGGREGATE 

~ 

July 11, 1969 
Nally-Gibson, Greensburg, Kentucky 
22A 

Sou.Jtc.e. ---

Na..tuJta.£. .&a.nd 
U.me..6.tone. .& a.nd 

Pe.llce.n:t. by We.lgh:t. 

55 
45 

Green River Sand CoL. Jonesville~ Ky. 
Nally-Gibson, Greensburg, KentucKy 

Combined a.gglleg~e. gJta.da:t.ion 
Sle.ve. 
Pe.ltc.e.nt: pa.A.hlng 

F-i.ne.rte..&.& modu£.u.t. 
Equiva.!e.n.t .&illca. c.on.ten.t 

ASPHALT 

No, 4 
99.8 
Ve.<'lign 
53% 

No. 8 
92.2 

2.07 

No. 16 
79. 0 

PAC-5, Ashland Oil Company 

No. 30 No, 50 
67.9 39.2 
Ex:tJLa.c.te.d 2.18 

No. 100 
8.6 

No, ZOO 
4.4 

Type. a.nd .& otlltc.e. 
Con.te.n:t Ve..&lgn 8.5% Ex:tJta.c.:te.d 8.5% MaJt.&ha!i 8.5% 

Sl!lc.one. ol! a.dde.d 
Ta.c.k c.oa..t 

MARSHALL TEST 

Compa.c.:tlon e.OOoiL:t 
Compa.c.:tlon :te.mpe.~atu~e 
UnLt weight 
Ma1L6ha.li ~;,:ta.b.i.tLty 

Yes 
SS-lH 

(High stability values may be due to 
F.tow 
Theo~et.ica.t maximum 6peci6.ic g~a.v.i:ty 

Vo.id6 .in mix., pe~cen:t 

PROVUCT! ON TEMPERATURE ANV EQ_Ul P/.IENT 

Mix. p~oduct.ion tempe~aZu~e 

P.ta.n:t Con.t-i.nuouh Mix. 

REMARKS 

50 blows 
260°F 
135.3 pounds per cubic foot 
488 pounds 

sample having been roheateJ more 
11.3 
2.357 
8.0 

280 - 300°F 
Continuous Mix, 80 tons per hour 

Leve.t.ing mix. Class I Asphalt Concrete 

than once) 

Two miles of KY 61 were paved with sand asphalt. No defects were noted in August 1969. 





PROJECT VESCRJPTION 

Location Franklin County. Mix ''B''~ US 60, from 100 feet east of junction of US 
60 & US 127 at Capitol Avenue to new concrete at Jerry's Drive-In 

Main Street from High Street to Ann Street 

Numbe.Jr. 
US 460 from junction US 60 & US 421 to end of four-lane section 
SP GR 17 

Va..te Con~.:t4u.c.t:ed 
Con:tJr.a.c.toJr. 
Spe.c.ia.l P4ovi4ion 

AGGREGATE 

~ 

August 22 - September 13, 1966 
R. L. Carter, Frankfort, Kentucky 
22 

Sou.Jt.c.e. 

Na~u~al mo4tah ~and 
Pit 4and 
Lirnu.tone. ~and 

?e.4c.e.n.t by We.i.gh.t 

60 
13 
27 

Standard Materials. Larrolton. Kentucky 
Louisvill-e Sand and Gravel, Louisville. Kentucky 
Falls City Quarries. Frankfort. Kentucky 

Combined agg4ega.te. gJr.ad~io~ 
Sieve 
Pe4c.e.nt pa~4ing 

Finenu-6 rn odulu..-6 
Equ.ivale.n.t .6i.lic.a content 

ASPHALT 

1-1!.; .(.nc.h 
100 

Ve.6i.gn 
57% 

No. 8 No. 16 No. JO 
99.7 94.4 74.8 

1.70 - 2.10 Ex.tna.c..te.d 

Type a.nd 4ou.Jr.c.e 
Con~en.t 
Si.lic.one oil added 
T ac.k. co a.t 

PAC-5,. Sinclair. Louisville, Kentucky 
Ve.~.{.gn· 8.5% Ex.tJr.ac.te.d 8.5% 
All but US 60.east section 

MARSHALL TEST 

Compac..ti.on e66o~.t 
Compac.~ion ~empeJr.a.tu4e 
Uni~ weight 
Ma.4~hall ~.tabili.ty 
Flow 

EQUIPMENT 

RS-1 

SO blows 
265°F 
131.7 pounds per cubic foot 
650 pounds 
6 

Ftanct 
Pave11. 

Barber-Greene, 10,000-pound Batch-Pac 
Cedar-Rapids 

REMARKS 

Le.ve.Ung m.ix. Class I Asphalt Concrete 

Mix B was laid on the following locations: 

No. 50 
32.5 
1. 88 

No. 100 
11. 2 

Ma.tilta.l£. 8. 5% 

1) US 60 east from the Capitol Avenue Br~dge to Jerry's Drive-In, 

2) US 460 east from US 60 and US 421 to the end of the four-lane section, and 

3) Main St~eet from Ann Street to High Street. 

No. 200 
5. 2 

Practically anything that could go wrong with a sand asphalt mix occurred on these 
three sections, including: 

1) lack of silicone additive to the mix, 

2) a poor tack coat that actually came out as globs on some pavement areas, 

3) pickup of sand asphalt due to attempting to roll while the mix was still too hot, 

4) improper operation of the paver causing large transverse humps of sand asphalt 
left by the screed, 

S) tack coat being lifted by truck traffic, 

6) poor roller compaction near curbs, 

7) lack of a leveling course on US 60 Bast left large deep ruts in the pavement which 



The east hill on US 60 East. better known as East Main Street, had deep ruts and 

the sand asphalt was too thick in these areas, The roller appeared to roll additional 

roughness into the pavement. Mat tearing and some shoving were observed, Unfortunately, 

due to the remaining limited curb height left by this overlay, a leveling course followed 

by another sand asphalt overlay could not be tolerated, 

The area of Versailles Road, US 60 East, that could tolerate additional thickness 

was from Lyons Drive to Jerry's Drive-In. On this stretch there was excessive longitudi

nal rutting and transverse bumps. Rolling efforts seemed to increase the roughness of the 

first sand-asphalt overlay, Three attempts were made to correct this problem. First, and 

probably the most significant, was the addition of the silicone additive to the asphalt 

cement (the contractor had run out of the additive without telling Division of Construc

tion personnel). Because the Construction personnel were unaware of the lack of silicone in 

the mix, the temperature was lowered, worsening the aggregate moisture problem, To overcome 

this, the bitumen content was lowered from 8,5 to 8.0 percent, compounding the problems. 

The mix production temperature was then raised to 3l5°F, which helped considerably. Of 

course, the problems were virtually eliminated when the silicone was finally added to the 

asphalt cement. Even so, the contractor was required to apply a Class I leveling course 

followed by another sand-asphalt overlay to the area from Lyons Drive to Jerry's Drive-In. 

The above experiences resulted in the contractor applying a Class I leveling course 

followed by the sand asphalt overlay to Main Street (downtown) and US 460 with satisfactory 

results. 

Hand work along the curbs and at intersections was generally poor because the mix 

was allowed to become too cool before hand work was begun and too few passes were made by 

the roller. 
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COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO. 22 

FOR 

SAND ASPHALT SURFACE 

This Special Provision covers the material requirements and construction methods 

for Hot-Mixed, Hot-Laid, Sand-Asphalt, Surface Course and shall be applicable to 

individual projects only when indicated on plans, proposals, or bidding invita

tions; and, when so indicated, it shall supersede all conflicting provisions of 

the Department's current Standard Specifications for Road and Bridge Construction. 

References herein are to the Department's Standard Specifications and approved 

addenda thereto. 

I. DESCRIPTION 

Hot-Mixed, Hot-Laid, Sand-Asphalt is intended to provide a fine-~extured, 

skid-resistant, wearing surface for pavements and bases. At least 50 per cent 

of the sand therein shall consist of quartz (Si02). A proportion of the sand 

may consist of crushed limestone or slag sand. The sand, bituminous material, 

and the mixing and application thereof shall be in accordance with the respec

tive requirements hereinafter described. The mixture shall be applied to the 

nominal, compacted thickness indicated on the plans or in the proposal; and the 

finished surface shall conform with the lines and grades shown o~ the plans or 

proposals. 

II. MATERIALS 

A. Requirements 

1. Bituminous Materials. The asphalt cement to be mixed with the sand 

shall be of the grade specified on plans or proposals and shall meet the particu

lar requirements of Section 621. The quantity of asphalt cement used shall be as 

directed by the Engineer. 

Bitumen for the tack coat shall meet the requirements of Section 621 

for the particular type and grade specified on the plans or proposals. 

2. Aggregate. The aggregate shall consist, by weight, of not less than 

50 per cent quartz (SiOz). Quartz, to fulfill this requirement, shall be obtained 

from crushed sandstone, conglomeratic sand, bank sand, river ssnd or combinations 

thereof. The remaining portion of aggregate shall consist of quartz sand, lime

stone sand, slag sand, or blends thereof. Unless otherwise provided, mineral 

filler meeting the requirement of Article 611.5.0 may comprise not more than 5 

per cent of the aggregate combination. The total combined aggregate, including 

mineral filler, shall have a minimum Sand-Equivalent value of 35, as determined 

by AASHO T 176. Deleterious substances retained on the No. 200 sieve shall not 

exceed the following percentages by weight of the total combined aggregate .• 



Per Cent by Weight 

Clay lump~., ~ ., ~ c .. .. .. .. Q .. .. .. .. .. ~ ., Q None 
Other deleterious substances such as, but not 

limited to, alkali, mica, shale, coated 
grains, soft and flaky particles. • • • • • 1.0 

·,. Approval of Materials. Article 306. 2. 2 

III CONSTRUCTION METHODS 

The construction methods shall comply with the applicable requirements of 
Article 306.3.0, except as otherwise provided hereinafter and on the plans or 
in the proposals. 

A. Composition of Mixtures. The sand and asphalt cement shall be combined 
in such proportions that the composition of the mixture by weight shall be with
in the general limits given in the following table. A job-mix formula, within 
the specified composition limits, shall be established by the Engineer for each 
project; and the proportions and gradings so set shall be maintained within the 
tolerances specified hereinafter. The percentages passing all sieve sizes shall 
be determined by dry sieving. These permissible tolerances from the job-mix 
formula shall not permit the use of any mixture which will be outside the speci
fied composition limits. Once the job-mix formula has been established, it shall 
remain in effect until changed in writing by the Engineer. Deviations from the 
job-mix formula shall not exceed 0.5 percentage points in the asphalt content, 
0.2 in fineness modulus of the sand gradation, and 1.5 percentage points in the 
amount of material passing the No. 200 sieve. 

Composition Limits 

Sieve Per Cent PassinJi 

1/4-inch 100 
No. 8 90-100 
No. 16 75-100 
No. 30 50-95 
No. 50 25-65 
No. 100 7-30 
No. 200 2-10 
Per Cent Bitumen 7-10 

B. Preparation of Aggregates. If sands from two or more sources are 
blended, they shall be metered from individual cold bins in such proportions 
that will yield a product having the specified gradation. The sand shall be 
uniformly dried and heated to a temperature of not less than 225 degrees F. nor 
more than 325 degrees F. If mineral filler is used, it shall be weighed or 
metered into the mix from a separate bin. 

IV. METHOD OF MEASUREMENT 

The sand asphalt will be weighed in accordance with Article 1.9.l.Bituminous 
material, except that used in the sand-asphalt mixture, will be measured in gallons 
as specified in Section 621. 



V, BASIS OF PAYMENT 

The quantities thus measured and accepted, complete and in place, will be 
paid for at the contract unit price bid per gallon for "Bituminous Materials," 
per ton for "Sand-Asphalt Mixture;" which payment shall be full compensation 
for cleaning surface, for furnishing, hauling, and placing all materials, and 
for all labor, equipment, tools, and incidentals necessary to complete the work, 

APPROVED February 15, 1966 

D. H. BRAY 
STATE HIGHWAY ENGINEER 





COMMONVIEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO, 22-A 

FOR 

SAND ASPHALT SURFACE 

This Special Provision covers the material requirements and construction methods 
for Hot-Mixed, Hot-Laid, Sand-Asphalt, Surface Course and shall be applicable to 
individual projects only when indicated on plans, proposals, or bidding invita
tions; and, when so indicated, it shall supersede all conflicting provisions of 
the Department's current Standard Specifications for Road and Bridge Construction. 
References herein are to the Department's Standard Specifications and approved 
addenda thereto. 

I. DESCRIPTION 

Hot-Mixed, Hot-Laid, Sand-Asphalt is intended to provide a fine-textured, 
skid-resistant, wearing surface for pavements and bases. At least 50 per cent 
of the sand therein shall consist of quartz (SiOz). A proportion of the sand 
may consist of crushed limestone or slag sand, The sand, bituminous material, 
and the mixing and application thereof shall be in accordance with the respective 
requirements hereinafter described. The mixture shall be applied to the nominal, 
compacted thickness indicated on the plans or in the proposal; and the finished 
surface shall conform with the lines and grades shown on the plans or proposals. 

II. MATERIALS 

A. Requirements. 

1. Bituminous Materials. 
shall be of the grade specified on 
cular requirements of Section 621. 
as directed by the Engineer. 

The asphalt cement to be mixed with the sand 
plans or proposals and shall meet the parti
The quantity of asphalt cement used shall be 

Bituminous material for the tack coat shall meet the requirements of 
Section 621 for the particular type and grade specified on the plans or proposals. 

2. Aggregate. The aggregate shall consist, by weight, of not less than 
50 per cent quartz (SiOz). Quartz, to fulfill this requirement, shall be obtained 
from crushed sandstone, conglomeratic sand, bank sand, river sand or combinations 
thereof. The remaining portion of aggregate shall consist of quartz sand, lime
stone sand, slag sand, or blends thereof. Unless otherwise provided, mineral 
filler meeting the requirements of Article 611.5.0 for quality may comprise not 
more than 5 per cent of the aggregate combination. Each aggregate, except mineral 
filler, shall have a minimum Sand-Equivalent value of 10 as determined by AASHO 
T 176, and the total combined aggregate, including mineral filler, shall have a 
minimum Sand-Equivalent value of 35. Deleterious substances retained on the 



No. 200 sieve shall not exceed the following percentages by weight of the total 
combined aggregate. 

Clay lumps~ . 0 • ~ .. ,. ~ • .. .. $ .. .. .. .. 

Other deleterious substances such as, but 
limited to, alkali, mica, shale, coated 
grains, soft and flaky particles •.•• 

not 

. . 

Per Cent by Weight 

None 

1.0 

3. Admixture. A moisture controlling admixture such as silicone fluid 
(dimethyl siloxane polymer) shall be furnished by the Contractor to be blended 
with the mix when and as directed by the Engineer. 

B. Approval of Materials. Silicone shall be of a type approved by the 
Department and shall be from a source approved by the Department. 

At least one week prior to commencing production, the Contractor shall notify 

the Engineer that the aggregates, including blended natural sand if used, have 
been stocked at the job site. Prior to notification, at least 500 tons or one
half the anticipated project requirement, whichever is least, of each aggregate 
shall be stocked. 

III. CONSTRUCTION METHODS 

The construction methods shall comply with the applicable requirements of 
Article 306.3.0, except as otherwise provided hereinafter and on the plans or 
in the proposals. 

A. Seasonal and Weather Limitations. No sand asphalt surface as defined 
by this special provision shall be laid between September 30 and May 1, nor when 
the temperature is below 60 degrees F., except by written permission of the 
Engineer, nor when the underlying course is wet, nor when other weather conditions 

are unsuitable. 

B. Preparation of Mixture. 

1. Composition of Mixture. The sand and asphalt cement shall be com
bined in such proportions that the composition of the mixture by weight shall be 
within the general limits given in the following table. A job-mix formula, with
in the specified composition limits, shall be established by the Engineer for 
each project; and the proportions and gradings so set shall be maintained within 
the tolerances specified hereinafter. The percentages passing all sieve sizes 
shall be determined by dry sieving. These permissible tolerances from the job
mix formula shall not permit the use of any mixture which will be outside the 
specified composition limits, Once the job-mix formula has been established, 
it shall remain in effect until changed in writing by the Engineer. Deviations 
from the job-mix formula shall not exceed 0.5 percentage points in the asphalt 
content and 0.2 in fineness modulus of the sand gradation. 



Composition Limits 

Sieve ··-- Per Cent Passing 

1/4 inch 100 
No. 8 88-100 
No. 16 70-95 
No. 30 50-90 
No. 50 20-65 
No. 100 5-20 
No. 200 1-8 
Per Cent Bitumen 7-10 

2. Preparation of Aggr~te~. If sands from two or more sources are 
blended, they shall be metered from individual cold bins in such proportions 
that will yield a product having the specified gradation. The sand shall be uni
formly dried and heated to a temperature of not less than 280°F nor more than 
325"F. If mineral filler is used, it shall be weighed or metered into the mix 
from a separate bin. 

3. Temperature Requirements. Unless otherwise approved by the Engineer, 
the temperatures of the materials and the mixtures, in degrees Fahrenheit, shall 
be maintained within the ranges given in the following table: 

Mixing and Laying Temperatures 

Aggregates, . . . . . . . .Min. 280 - Max. 325 
Asphalt Cement. . . . . . .Min. 265 - Max. 325 
Mixture at Plant. . . . . .Min. 280 - Max. 325 
Mixture When Laid • . . . .Min. 280 - Max. 310 

c. S£reading and Finishing. 

1. Paver Speed, Unless otherwise directed by the Engineer, the paver 
when placing the surface mix shall maintain a speed of 22 feet per minute, plus 
or minus 8 feet per minute~ 

2. Continuous Paver Operation. The plant production and the paver speed 
shall be synchronized in such a manner which will permit the paver to travel in a 
uniform continuous forward speed within the limits as required hereinbefore. The 
paver shall engage the hauling trucks while traveling forward. Every effort shall 
be made to keep the paver moving continuously. The paver should be permitted to 
stop only when a plant or paver breaks down or when some emergency or unavoidable 
condition exists~ 

3o Entrances and Crossover~. Entrances, crossovers, and other areas 
inaccessible to the paver which must be spread by hand, whether constructed of 
sand asphalt or other surface mixture, shall be constructed as a separate oper
ation. The material for these areas shall be placed directly from the trucks. 
The paver shall not be stopped, side plates removed, and the material for these 
areas allowed to spill out to the side, or the paver shall not be stopped and 
material for these areas shoveled from the hopper. 



4. Pavement Samples. Samples shall not be cut from the pavement unless 

directed by the Engineer. 

5. Compaction. Unless otherwise directed or permitted by the Engineer, 

compaction, including breakdown rolling, shall be accomplished with a 3-wheel 

roller or a tandem roller weighing not less than 8 tons. Entrances, crossovers 

and other inaccessible areas spread by hand shall be compacted with roller weigh

ing not less than 3 tons. 

6. Leveling and Patching. Leveling and patching shall be performed 

in a manner, with the designated equipment and with the materials, as prescribed 

on the plans or in the proposal. 

IV. METHOD OF MEASUREMENT 

The sand asphalt will be weighed in accordance with Article 1.9.1. Bitu

minous material, except that used in the sand-asphalt mixture, will be measured 

in gallons as specified in Section 621. 

V. BASIS OF PAYMENT 

The quantities thus measured and accepted, complete and in place, will be 

paid for at the contract unit price bid per gallon for "Bituminous Materials," 

per ton for "Sand-Asphalt Mixture;" which payment shall be full compensation 

for cleaning surface, for furnishing, hauling, and placing all materials, includ

ing the silicone fluid, and for all labor, equipment, tools, and incidentals 

necessary to complete the work. 

APPROVED March 7, 1967 

A. O. NEISER 
STATE HIGHWAY ENGINEER 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO, 24-B 

FOR 

CRUSHED BITUMINOUS SANDSTONE SURFACE 
(KENTUCKY ROCK ASPHALT) 

This Special Provision shall be applicable only when indicated on the plans, in 

the proposal, or in the bidding invitation and, when so indicated, shall super

sede any conflicting requirements of the Department's 1965 Standard Specifications 

for Road and Bridge Construction, and is complemented with the applicable provi

sions of Section 306 thereof. 

I. DESCRIPTION 

This work shall consist of furnishing and placing paving mixtures complying 

with the material requirements and processed as hereinafter described, without 

alternate types of materials or processes, for use in the construction of surface 

courses on existing bases or pavements as set forth by the plans, proposal, or 

bidding invitation, The mixture shall consist essentially of crushed bituminous 

sandstone (Kentucky Rock Asphalt), enriched with an optimum quantity of asphalt 

cement. Construction procedures and finished work shall conform with the further. 

stipulations listed herein. 

The work shall also include the surfacing of approaches at ro~d and street 

intersections and approaches or aprons at entrances, when and as directed by the 

Engineer. If not specified and unless otherwise directed by the Engineer, the 

bituminous mixture for this work shsll be Bituminous Concrete Surface, Class I, 

which shall conform to Section 306. Fine aggregate for the bituminous concrete 

may be natural, crushed, or conglomerate sand meeting the requirements of Section 

611 for quality. 

II. MATERIALS 

A. Aggregate. The aggregate shall consist of crushed, bituminous, quartzy 

sandstone having uniform quality and hardness. It shall be free of dirt and de

bris and shall meet the following requirements: 

1. Bitumen Content: The raw aggregate shall contain not less 
than 3.5 per cent of natural bitumen by weight. Bitumen 
content shall be determined on the aggregate as produced 

(without additional crushing or fracturing) by extraction 
with trichloroethylene used as the solvent, 

2. Gradation: The size-gradation of the extracted aggregate 

shall comply with the following requirements: 



Sieve Size 

1/2 inch 
No. 4 
No. 100 

Per Cent Passl.ng 

100 
40-100 

0-15 

3. Silica: The extracted aggregate shall contain not less than 
90 per cent Silica (SiOz) as determined by chemical analysis. 

B. Asphalt Binder. Asphalt cement enrichment shall consist of PAC-5 
(Article 621.4.0) as specified on the plans or in the proposal. 

C. Bituminous Tack Coat. Tack coats shall be of the type and in the quan
tities designated on the plans or in the proposal for the work and shall be 
applied in the manner described in Section 301 and as prescribed by the Engineer. 

D. Admixture. A moisture controlling admixture such as silicone fluid 
(dimethyl siloxane polymer) shall be furnished by the Contractor to be blended 
with the mix when and as directed by the Engineer. The silicone shall be of a 
type approved by the Department and shall be from a source approved by the Depart
ment. 

III. CONSTRUCTION METHODS 

A. Seasonal and Weather Limitations. No crushed bituminous sandstone sur· 
face shall be placed between September 30 and May 1, nor when the air temperature 
is below 60°F, except by written permission of the Engineer; neither shall it be 
placed when the "nderlving ~ourse is wet or when other weather conditions are un
suitable. 

B. Plant and Equipment. Article 306.3.2, except as noted below: 

1. Screens: Only one screen, a scalping screen of the necessary 
size, will be required, 

2. Bins: The plant shall include a storage bin of sufficient 
capacity to supply the mixer, when it is operating at full 
capacity, with no undue periods of waiting for aggregate. 
The outlet gate on the bin shall cut off quickly and com
pletely and shall be designed and constructed so there will 
be no leakage when closed. 

3. Thermometric Equipment: Article 306.3.2-C-8, excluding 
paragraphs c. and d., which are replaced with the following 
paragraphs: 

c. A certified thermometer, visible to the plant operator 
responsible for controlling the aggregate temperature, 
shall be installed at the aggregate discharge from the 
drier. 

d. A recording thermometer or pyrometer shall be installed 
with the actuator at the aggregate discharge from the 
drier and the recording device mounted free of vibration. 



4. Dust Collectors: 
dust collector. 
unless wasting is 

The plant shall be equipped with an effective 
Material collected must be returned to the mix 

permitted by the Engineer. 

5. Field Laboratory: Article 306.3.2-I. In addition, each field 
laboratory where rock asphalt will be tested shall be provided 
with a hood and exhaust fan arrangement to remove harmful sol
vent fumes and to provide adequate ventilation. 

C. Preparation of Mixture. 

1. Composition of Mixtures: The rock asphalt aggregate and asphalt 
cement shall be combined in such proportions that the total bi
tumen content will be not less than<8 per cent and not more than 
11 per cent. The asphalt cement enrichment shall be not less 
than 4 per cent nor more than 6 per cent. No direct payment 
shall be made for the asphalt cement enrichment. A minimum total 
bitumen content within the specified limits shall be established 
by the Engineer for each project. Mixtures which contain less 
than the minimum total bitumen content as established by the 
Engineer shall be adjusted by increasing the asphalt cement en
richment. 

2. Preparation of Aggregate: The rock asphalt aggregate shall be 
deposited in the cold elevator at a rate to insure correct and 
uniform-temperature control of the heating and drying operation. 
The aggregate shall be heated to a uniform temperature between 
240°F and 325°F as measured at the point of discharge from the 
drier. Any aggregate heated in excess of 325"F shall be rejec
ted. 

3. Preparation of Asphalt Cement: Article 306.3.3-C. 

4. Preparation of Mixtures: Article 306.3,3-D as applicable. 

5. Temperature Requirements: Article 306.3.3-E. 

D. Preparation of Base. The existing surface shall be swept clean of all 

foreign material by means of hand brooms and mechanical sweepers. Patching, 
wedging, and leveling courses of bituminous concrete (Class I) shall be applied 

as directed by the Engineer and in the quantities as stated on the plans or in 

the proposal. Bituminous tack coat shall be applied in accordance with Section 

301. 

E. Spreading and Finishing. Spreading and finishing shall be in accordance 

with Article 306.3.6, except as hereinafter provided. 

1. Continuous Paver Operation: The plant procedure and the paver 
speed shall be synchronized in such a manner which will permit 
the paver to travel in a uniform continuous forward speed. 
The paver shall engage the hauling trucks while traveling for
ward. Every effort shall be made to keep the paver moving 
continuously. The paver should be permitted to stop only when 



a plant or paver breaks down or when some emergency or 
unavoidable condition exists. 

2. Entrances and Crossovers: Entrances, crossovers, and other 
areas inaccessible to the paver which must be spread by 
hand, whether constructed of crushed bituminous sandstone 
or other surface mixture, shall be constructed as a separate 
operation. The material for these areas shall be placed 
directly from the traveling trucks. The paver shall not 
be stopped to remove the side plates to allow the material 
for these areas to spill out the side, neither shall the 
paver be stopped and material for these areas shoveled from 
the hopper. 

F. Compaction. 
as applicable, except 
spread by hand may be 

Compaction shall be in accordance with Article 306.3,7, 
that entrances, crossovers, and other inaccessible areas 
compacted with a roller weighing not less than three tons. 

G. Leveling and Patching, Leveling and patching shall be performed in a 
manner, with the designated equipment and with the materials, as prescribed on 
the plans or in the proposal, or as directed by the Engineer. 

H. Surface Tolerances. Surface tolerances shall be in accordance with 
Article 306.3.9 as applicable, 

I. Maintenance and Protection, Maintenance and protection shall be in 
accordance with Article 306,3.10. 

IV. METHOD OF MEASUREMENT 

The crushed bituminous sandstone and bituminous concrete mixtures shall be 
weighed in accordance with Article 1.9.1. 

The bituminous tack material shall be measured in gallons as specified in 
Section 621. 

V. BASIS OF PAYMENT 

The accepted quantities thus measured will be paid for at the contract unit 
price per ton for "Bituminous Concrete Mixture" for patching, wedging, and level
ing and for "Crushed Bituminous Sandstone Mixture" for the surface course, com
plete in place, and per gallon for "Bituminous Tack Material," which payment 
shall be full compensation for furnishing, hauling, and placing all materials; 
for cleaning and all necessary preparations of base; for the making of proper 
joints; for the disposal of all surplus materials; for furnishing, processing, 
placing and rolling of the bituminous mixtures and materials; and for all labor, 
equipment, tools and incidentals necessary to complete the work specified. 

APPROVED August 15, 1967 

A. 0. NEISER 
STATE HIGHWAY ENGINEER 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO. 26 

FOR 

SAND-ASPHALT SURFACE 

(Experimental: AE-60, Asphalt Emulsion) 

This Special Provision covers the material requirements and construction 

methods for Hot-Mixed, Hot-Laid, Sand-Asphalt, Surface Course and shall be 
applicable to individual projects only when indicated on plans, proposals, or 

bidding invitations; and, when so indicated, it shall supersede all conflict

ing provisions of the Department's current Standard Specifications for Road 

and Bridge Construction. References herein are to the Department's Standard 

Specifications and approved addenda thereto. 

I. DESCRIPTION 

Hot-Mixed, Hot-Laid, Sand-Asphalt is intended to provide a fine-textured, 

skid-resistant, wearing surface for pavements and bases. At least 50 percent 

of the sand therein shall consist of quartz (Si02). A proportion of the sand 

may consist of crushed limestone or slag sand. The sand, bituminous material, 

and the mixing and application thereof shall be in accordance with the respec

tive requirements hereinafter described. The mixture shall be applied to the 

nominal, compacted thickness indicated on the plans or in the proposal; and 

the finished surface shall conform with the lines and grades shown on the plans 
or proposals. 

II. MATERIALS 

A. Requirements. 

1. Bituminous Binder. Emulsified Asphalt, AE-60, shall conform to 

the requirements tabulated below. The test requirement for settlement may be 

waived when the emulsified asphalt is used in less than 5 days time; or the 

Engineer may require that the settlement test be run from the time the sample 

is received until it is used, if the elapsed time is less than 5 days. 

Viscosity, Saybolt-Furol, at 77° F., sec. 
Distillation to 260• c. (Sao• F.), pet. 

distillate by wt., not more than. 
Oil Distillate, pet, by vol ••••.. 
Modified sand-coating test ...... . 
Settlement, 5 days, not more than, pet. 
Tests on Residue when distilled to 260° C. 

Penetration at 77° F ..••.... 

100-500 

30 
0-6 

Shall Pass 
5 

50-80 



Float Test at 140° F., 
not less than, sec . .. ~ ~ .. a 

Solubility in Carbon Tetrachloride, 
not less than, pet . .. 

Ash by Ignition, not more than, pet 

1200 

97.5 
2. 0 

Page 2 of 4 

A representative sample of not less than one gallon shall be submitted in 
clean, air-tight, sealed containers. The containers shall be glass, black 
iron, or polyethylene. 

Testing shall be in accordance with the American Association of State High

way Officials Standard Methods of Sampling and Testing for the following 
designations: 

Testing Emulsified Asphalts T-59 

Float Test ......••. T-50 
Except that the minimum variation of 4 seconds for two 

determinations shall not be required. Any sample or samples 
shall be considered as passing when the float period is more 
than 1200 seconds. 

Modified Sand Coating Test ............••• T-59 
Except that the mixture of air-dry test aggregate and 

asphalt emulsion shall be mixed vigorously with a spatula 
for 5 minutes in an iron or enamelware pan. The blade of 
the spatula shall have a length of approximately 4 inches 
and a width of approximately 1-1/4 inches. The pan shall 
have an average diameter of approximately 8 inches and a 
depth of approximately 4 inches. Immediately after the mix
ing period, the mixture shall then be thoroughly wetted with 
approximately twice its volume of distilled water at room 
temperature, after which the aggregate shall be at least 90 
percent coated with asphalt film. The test aggregate shall 
be a combination of 90 percent concrete sand and 10 percent 
portland cement. The amount of asphalt emulsion to be used 
shall be 10 percent by weight of the aggregate. 

2. Bituminous Tack Coat. Bitumen for the tack coat shall meet the 
requirements of Section 621 for the particular type and grade specified on the 
plans or proposals. 

3. Aggregate. The aggregate shall consist, by weight, of not less 
than 50 percent quartz (SiOz). Quartz, to fulfill this requirement, shall be 
obtained from crushed sandstone, conglomeratic sand, bank sand, river sand or 

combinations thereof. The remaining portion of aggregate shall consist of 
quartz sand, limestone sand, slag sand, or blends thereof. Unless otherwise 

directed, mineral filler meeting the requirement of Article 611.5.0 may com
prise not more than 5 percent of the aggregate combination. The total combined 
aggregate, including mineral filler, shall have a minimum Sand-Equivalent value 

of 35, as determined by AASHO T 176. Deleterious substances retained on the 
No. 200 sieve shall not exceed the following percentages by weight of the total 

combined aggregate. 



Percent by Weight 

Clay. lumps. . . . . . .•........•.. None 
Other deleterious substances such as, but 
not limited to, alkali, mica, shale, coated 
grains, soft and flaky particles ....••.• 1,0 

B. Approval of Materials, Article 306.2.2 

III. CONSTRUCTION METHODS 
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The construction methods shall comply with the applicable requirements of 

Article 306.3.0, except as otherwise provided hereinafter and on the plans or 

in the proposals. 

Note: The plant mixing-unit should be suitably covered and draft 
exhausted to protect the operator from steam emitted by the 
asphalt emulsion. 

A. Composition of Mixtures. The sand and asphalt emulsion (AE-60) shall 

be combined in such proportions that the composition of the mixture by weight 
shall be within the general limits given in the following table. A job-mix 
formula, within the specified composition limits, shall be established by the 
Engineer for each project; and the proportions and gradings so set shall be 
maintained within the tolerances specified hereinafter. The percentages pass

ing all sieve sizes shall be determined by dry sieving. These permissible 
tolerances from the job-mix formula shall not permit the use of any mixture 
which will be outside the specified composition limits. Once the job-mix 
formula has been established, it shall remain in effect until changed in writ
ing by the Engineer. Deviations from the job-mix formula shall not exceed 0.5 
percentage points in the asphalt content, 0.2 in fineness modulus of the sand 
gradation, and 1.5 percentage points in the amount of material passing the No. 
200 sieve. 

Sieve ---
1/4-inch 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

Composition Limits 

Percent Passing 

100 
90-100 
75-100 
50-95 
25-65 

7-30 
2-10 

Percent Bitumen (Base Asphalt) 7-10 

B. Preparation of AggregatesG If sands from two or more sources are 
blended, they shall be metered from individual cold bins in such proportions 
that will yield a product having the specified gradation. The sand shall be 
uniformly dried and heated to a temperature of not less than 240° F. nor more 
than 400° F. If mineral filler is used, it shall be weighed or metered into 
the mix from a separate bin. 
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c. Preparation of Emulsified Asphalt. The emulsified asphalt binder shall 
be of pumpable consistency of 140° F; it may be warmed to, but not exceeding, 
160° F. 

D. Preparation of Mixtures. The applicable provisions of Article 306.3.3 
shall govern, except that the Engineer may increase the time of mixing as 
deemed necessary to reduce the moisture content to the limits allowed. The 
maximum allowable moisture content of the mixture at the time of discharge from 
the mixer shall be not more than 0.5 percent by weight. 

E. Temperature Requirements. The temperature of the mixture at the time 
of laying shall be not less than 220° F. nor more than 240° F. 

IV. METHOD OF MEASUREMENT 

The sand-asphalt mixture shall be weighed in accordance with Article 1.9.1, 
Bituminous material, except that used in the sand-asphalt mixture, shall be 
measured in gallons as specified in Section 621. 

V. BASIS OF PAYMENT 

The quantities thus measured and accepted, complete and in place, will be 
paid for at the contract unit price bid per gallon for "Bituminous Materials", 
per ton for "Sand-Asphalt Mixture"; which payment shall be full compensation 
for cleaning surface, for furnishing, hauli.ng, and placing all materials, and 
for all labor, equipment, tools, and incidentals necessary to complete the 
work. 

APPROVED --------------------------

A. O. NEISER 
PROJECT MANAGEMENT ENGINEER 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO. 58 

FOR 

OPEN-GRADED, MEDIUM SILICA 
SAND-ASPHALT SURFACE 

This Special Provision covers the material requirements and construction methods 

for Hot-Mixed, Hot-Laid, Sand-Asphalt, Surface Course and shall be applicable to 

individual projects only when indicated on plans, proposals, or bidding invita

tions; and, when so indicated, it shall supersede all conflicting provisions of 

the Department's current Standard Specifications for Road and Bridge Construction. 

References herein are to the Department's Standard Specifications and approved 

addenda thereto. 

I. DESCRIPTION 

Hot-Mixed, Hot-Laid, Sand-Asphalt is intended to provide a fine-textured, 

skid-resistant, wearing surface for pavements and bases. Fifty percent of the 

sand therein shall consist of quartz (Si02). The remaining proportion of the 

sand shall consist of crushed limestone. The sand, bituminous material, and 

the mixing and application thereof shall be in accordance with the respective 

requirements hereinafter described. The mixture shall be applied to the nominal, 

compacted thickness indicated on the plans or in the proposal; and the finished 

surface shall conform with the lines and grades shown on the plans or proposals. 

II. MATERIALS 

A. Requirements. 

1. Bituminous Materials. The asphalt cement to be mixed with the sand 

shall be PAC-3 and shall meet the particular requirements of Section 621. The 

quantity of asphalt cement used shall be as directed by the Engineer. 

Bituminous material for the tack coat shall be SS-lh meeting the parti

cular requirements of Section 621. The SS-lh shall be prepared for application 

by dilution with an equal volume of potable water. 

2. Aggregate. The aggregate shall consist, by weight, of not less 

than 50 percent quartz (Si02). Quartz, to fulfill this requirement, shall be 

obtained from crushed sandstone, conglomeratic sand, bank sand, river sand or 

combinations thereof. The remaining portion of aggregate shall consist of lime

stone sand. Unless otherwise provided, mineral filler meeting the requirements 

of Article 611.5.0 for quality may comprise not more than 3 percent of the aggre

gate combination. Each aggregate, except mineral filler, shall have a minimum 

Sand-Equivalent value of 10 as determined by AASHO T 176, and the total combined 

aggregate, including mineral filler, shall have a minimum Sand-Equivalent value 

of 35, Deleterious substances retained on the No. 200 sieve shall not exceed the 

following percentages by weight of the total combined aggregate. 



Clay lumps e .. .. • o a .. e .. .. .. .. ~ • .. .. 

Other deleterious substances such as, but not 
limited to, alkali, mica, shale, coated 

Percent by Weight 

None 

grains, soft and flaky particles. • • • • • 1.0 

3. Admixture. A moisture controlling admixture such as silicone fluid 
(dimethyl siloxane) shall be furnished by the Contractor to be blended with the 
mix when and as directed by the Engineer. 

B. Approval of Materials. 

Silicone shall be of a type approved by the Department and shall be from 
a source approved by the Department. 

At least two weeks prior to commencing production, the Contractor shall 
notify the Engineer that the aggregates, including blended natural sand if used, 
have been stocked at the job site. Prior to notification, at least 500 tons or 
one-half the anticipated quantity requirement, whichever is least, of each aggre
gate shall be stocked. 

III. CONSTRUCTION METHODS 

The construction methods shall comply with the applicable requirements of 
Article 306.3.0, except as otherwise provided hereinafter and on the plans or 
in the proposals. 

A. Seasonal and Weather Limitations. No sand-asphalt surface as defined 
by this special provision shall be laid between September 30 and May 1, nor when 
the temperature is below 60 degrees F, except by written permission of the En
gineer, nor when the underlying course is wet, nor when other weather conditions 
are unsuitable. 

B. Preparation of Mixture. 

1. Composition of Mixture. The sand and asphalt cement shall be com
bined in such proportions that the composition of the mixture by weight shall be 
within the general limits given in the following table. A job-mix formula, 
within the specified composition limits, shall be established by the Engineer 
for each project; and the proportions and gradings so set shall be maintained 
within the tolerances specified hereinafter. The percentages passing all sieve 
sizes shall be determined by dry sieving. These permissible tolerances shall 
not permit the use of any mixture which will be outside the specified composition 
limits. Once the job-mix formula has been established, it shall remain in effect 
until changed in writing by the Engineer. Deviations from the job-mix formula 
shall not exceed 0.5 percentage points in the asphalt content and 0.2 in fineness 
modulus of the sand gradation. 



Sieve 

1/4 inch 
No. 8 
No. 16 
No. 30 
No. 100 
No. 200 

Composition Limits 

Percent Bitumen 

Percent Passing 

100 
88-100 
80-100 
60-95 
1-20 
0-3 
7-10 

2. Preparation of Aggregates. If sands from two or more sources are 
blended, they shall be metered from individual cold bins in such proportions 
that will yield a product having the specified gradation. The sand shall be 
uniformly dried and heated to a temperature of not less than 280°F nor more than 
325°F. If mineral filler is used, it shall be weighed or metered into the mix 
from a separate bin. 

3. Temperature Requirements. Unless otherwise approved by the Engineer, 
the temperatures of the materials and the mixtures, in degrees Fahrenheit, shall 
be maintained within the ranges given in the following table: 

Mixing and Laying Temperatures 

Aggregates. . . . . . . . . .Min. 280 - Max. 325 
Asphalt Cement. . . . . . . .Min. 265 - Max. 325 
Mixture at Plant. . . . . . .Min. 280 - Max. 325 
Mixture When Laid • . . . . .Min. 280 - Max. 310 

c. Spreadin~ and Finishin~. 

1. Paver Speed. Unless otherwise directed by the Engineer, the paver 
when placing the surface mix shall maintain a speed of 22 feet per minute, plus 
or minus 8 feet per minute. 

2. Continuous Paver Operation. The plant production and the paver 
speed shall be synchronized in such a manner which will permit the paver to 
travel in a uniform continuous forward speed within the limits as required here
inbefore. The paver shall engage the hauling trucks while traveling forward. 
Every effort shall be made to keep the paver moving continuously. The paver 
should be permitted to stop only when a plant or paver breaks down or when some 
emergency or unavoidable condition exists. 

3. Entrances and Crossovers. Entrances, crossovers, and other areas 
inaccessible to the paver which must be spread by hand, whether constructed of 
sand asphalt or other surface mixture, shall be constructed as a separate opere 
ation. The material for these areas shall be placed directly from the trucks. 
The paver shall not be stopped, side plates removed, and the material for these 
areas allowed to spill out to the side, or the paver shall not be stopped and 
material for these areas shoveled from the hopper. 

4. Pavement Samples. Samples shall not be cut from the pavement unless 
directed by the Engineer. 



5. Compaction. Unless otherwise directed or permitted by the 
Engineer, compaction, including breakdown rolling, shall be accomplished with 
a 3-wheel ro1ler or a tandem roller weighing not less than 8 tons. Entrances, 
crossovers and other inaccessible areas spread by hand shall be compacted with 
a roller weighing not less than 3 tons. 

6. Leveling and Patching. Leveling and patching shall be performed 
in a manner, with the designated equipment and with the materials, as prescribed 
on the plans or in the proposal. 

IV. METHOD OF MEASUREMENT 

The sand asphalt will be weighed in accordance with Article 1.9.1. 
material, except that used in the sand-asphalt mixture, will be measured 
ions as specified in Section 621. 

V. BASIS OF PAYMENT 

Bituminous 
in gal-

The quantities thus measured and accepted, complete and in place, will be 
paid for at the contract unit price bid per gallon for "Bituminous Materials," 
per ton for "Sand-Asphalt Mixture," which payment shall be full compensation for 
cleaning surface, for furnishing, hauling, and placing all materials, including 
the silicone fluid, and for all labor, equipment, tools, and incidentals neces
sary to complete the work. 

APPROVED October 10, 1967 

A. O. NEISER 
STATE HIGHWAY ENGINEER 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGID{AYS 

SPECIAL PROVISION NO. 59 

FOR 

OPEN-GRADED, HIGH SILICA 
SAND-ASPHALT SURFACE 

This Special Provision covers the material requirements and construction methods 

for Hot-Mixed, Hot-Laid, Sand-Asphalt, Surface Course and shall be applicable to 

individual projects only when indicated on plans, proposals, or bidding invita
tions; and, when so indicated, it shall supersede all conflicting provisions of 

the Department's current Standard Specifications for Road and Bridge Construction. 

References herein are to the Department's Standard Specifications and approved 

addenda thereto. 

I, DESCRIPTION 

Hot-Mixed, Hot-Laid, Sand-Asphalt is intended to provide a fine-textured, 

skid-resistant, wearing surface for pavements and bases. At least 85 percent of 

the sand therein shall consist of quartz (Si02). No portion of the sand may con

sist of crushed limestone or slag sand. The sand, bituminous material, and the 

mixing and application thereof shall be in accordance with the respective require

ments hereinafter described. The mixture shall be applied to the nominal, com

pacted th{ckness indicated on the plans or in the proposal; and the finished 

surface shall conform with the lines and grades shown on the plans or proposals, 

II, MATERIALS 

A. Requirements. 

1, Bituminous Materials. The asphalt cement to be mixed with the sand 

shall be PAC-3 and shall meet the particular requirements of Section 621. The 

quantity of asphalt cement used shall be as directed by the Engineer. 

Bituminous material for the tack coat shall be SS-lh meeting the parti

cular requirements of Section 621, The SS-lh shall be prepared for application 

by dilution with an equal volume of potable water. 

2. Aggregat~. The aggregate shall consist, by weight, of not less 
than 85 percent quartz (SiOz). Quartz, to fulfill this requirement, snall be 

obtained from crushed sandstone, conglomeratic sand, bank sand, river sand or 
combinations thereof. Unless otherwise provided, mineral filler meeting the 
requirements of Article 611.5.0 for quality may comprise not more than 3 percent 

of the aggregate combination. ~ach aggregate, except mineral filler, shall have 

a minimum Sand-Equivalent value of 10 as determined by AASHO T 176, and the total 

combined aggregate, including mineral filler, snall have a minimum Sand-Equivalent 

value of 35. Deleterious substances retained on the No. 200 sieve shall not exceed 

the following percentages by weight of the total combined aggregate. 



Clay lumps •••••••••••••••• 
Other deleterious substances such as, but not 

limited to, alkali, mica, shale, coated 
grains, soft and flaky particles •••• 

Percent by Weight 

None 

1.0 

3. Admixture. A moisture controlling admixture such as silicone fluid 
(dimethyl siloxane) shall be furnished by the Contractor to be blended with the 
mix when and as directed by the Engineer. 

B. Approval of Materials. 

Silicone shall be of a type approved by the Department and shall be from a 
source approved by the Department. 

At least two weeks prior to commencing production, the Contractor shall 
notify the Engineer that the aggregates, including blended natural sand, if 
used, have been stocked at the job site. Prior to notification, at least 500 
tons or one-half the anticipated quantity requirement, whichever is least, of 
each aggregate shall be stocked. 

III, CONSTRUCTION METHODS 

The construction methods sl,all comply with the applicable requirements of 
Article 306.3.0, except as otherwise provided hereinafter and on the plans or 
in the proposals. 

A. Seasonal and Weather Limitations. No sand-asphalt surface as defined 
by this special provision shall be laid between September 30 and May 1, nor when 
the temperature is below 60 degrees F, except by written permission of the 
Engineer, nor when the underlying course is wet, nor when other weather conditions 
are unsuitable. 

B. Preparation of Mixture. The sand and asphalt cement shall be combined 
in such proportions that the composition of the mixture by weight shall be with
in the general limits given in the following table. A job-mix formula, within 
the specified composition limits, shall be established by the Engineer for each 
project; and the proportions and gradings so set shall be maintained within the 
tolerances specified hereinafter. The percentages passing all sieve sizes shall 
be determined by dry sieving. These permissible tolerances from the job-mix 
formula shall not permit the use of any mixture which will be outside the speci
fied composition limits. Once the job-mix formula has been established, it shall 
remain in effect until changed in writing by the Engineer. Deviations from the 
job-mix formula shall not exceed 0.5 percentage points in the asphalt content 
and 0.2 in fineness modulus of the sand gradation. 



Com2osition Limits 

Sieve Percent Passin_g_ 

1/4 inch 100 
No. 8 88-100 
No, 16 80-100 
No, 30 60-95 
No. 100 1-20 
No, 200 0-3 
Percent Bitumen 7-10 

2. Preparation of Aggregates, If sands from two or more sources are 
blended, they shall be metered from individual cold bins in such proportions 
that will yield a product having the specified gradation. The sand shall be 
uniformly dried and heated to a temperature of not less than 280°F nor more 
than 325°F, If mineral filler is used, it shall be weighed or metered into the 
mix from a separate bin, 

3. Temperature Requirements, Unless otherwise approved by the Engineer. 

the temperatures of the materials and the mixtures, in degrees Fahrenheit, shall 

be maintained within the ranges given in the following table: 

Mixing and Laying Temperatures 

Aggregates. . . . • . . . . . .Min. 280 - Max. 325 
Asphalt Cement. . . . . . . . .Min. 265 - Max, 325 
Mixture at Plant, • . . . . . .Min. 280 - Max. 325 
Mixture When Laid • . . . . . .Min. 280 - Max. 310 

c. Spreading and Finishing. 

1. Paver Speed, Unless otherwise directed by the Engineer, the paver 

when placing the surface mix shall maintain a speed of 22 feet per minute, plus 
or minus 8 feet per minute, 

2, Continuous Paver Operation, The plant production and the paver speed 
shall be synchronized in such a manner which will permit the paver to travel in 

a uniform continuous forward speed within the limits as required hereinbefore. The 
paver shall engage the hauling trucks while traveling forward, Every effort shall 
be made to keep the paver moving continuously, The paver should be permitted to 

stop only when a plant or paver breaks down or when some emergency or unavoidable 
condition exists. 

3. Entrances and Crossovers, Entrances, crossovers, and other areas 
inaccessible to the paver which must be spread by hand, whether constructed of 
sand asphalt or other surface mixture, shall be constructed as a separate opera
tion, The material for these areas shall be placed directly from the trucks. 
The paver shall not be stopped, side plates removed, and the material for these 
areas allowed to spill out to the side, or the paver shall not be stopped and 
material for these areas shoveled from the hopper. 

4. Pavement Samples. Samples shall not be cut from the pavement unless 
directed by the Engineer. 



5, Compaction, Unless otherwise directed or permitted by the 
Engineer, compaction, including breakdown rolling, shall be accomplished with 
a 3-wheel roller or a tandem roller weighing not less than 8 tons. Entrances, 
crossovers and other inaccessible areas spread by hand shall be compacted with 
a roller weighing not less than 3 tons. 

6, Leveling and Patching. Leveling and patching shall be performed 
in a manner, with the designated equipment and with the materials, as prescribed 
on the plans or in the proposal. 

IV, METHOD OF MEASUREMENT 

The sand asphalt will be weighed in accordance with Article 1.9.1. Bitumi
nous material, except that used in the sand-asphalt mixture, will be measured in 
gallons as specified in Section 621, 

V, BASIS OF PAYMENT 

The quantities thus measured and accepted, complete and in place, will be 
paid for at the contract unit price bid per gallon for "Bituminous Materials," 
per ton for "Sand-Asphalt Mixture;" which payment shall be full compensation for 
cleaning surface, for furnishing, hauling, and placing all materials, including 
the silicone fluid, and for all labor, equipment, tools, and incidentals neces
sary to complete the work, 

APPROVED October 10, 1967 

A. O. NEISER 
STATE HIGHWAY ENGINEER 



COMMON\o.!EALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

SPECIAL PROVISION NO, 60 

FOR 

SIMULATED KENTUCKY ROCK ASPHALT SURFACE 

This Special Provision shall be applicable only when indicated on the plans, in 
the proposal, or in the bidding invitation and, when so indicated, shall super
sede any conflicting requirements of the Department's 1965 Standard Specifications 
for Road and Bridge Construction and is complemented with the applicable provi
sions of Section 306 thereof. 

I. DESCRIPTION 

This work shall consist of furnishing and placing paving mixtures complying 
with the material requirements and processed as hereinafter described, without 
alternate types of materials or processes, for use in the construction of surface 
courses on existing bases or pavements as set forth by the plans, proposal, or 
bidding invitation. The mixture shall consist of crushed non-bituminous sand
stone aggregate -- essentially identical to the asphalt-impregnated sandstone 
aggregate to be supplied under Special Provision No. 24-B on a companion section 
of this project, but containing no natural bitumen-- and an optimum quantity of 
refinery asphalt. Construction procedures and finished work shall conform with 
the further stipulations listed herein. 

The work shall also include the surfacing of approaches at road and street 
intersections and approaches or aprons at entrances, when and as directed by 
the Engineer. If not specified and unless otherwise directed by the Engineer, 
the bituminous mixture for this work shall be Bituminous Concrete Surface, Class 
I, which shall conform to Section 306. Fine aggregate for the bituminous con
crete may be natural, crushed, or conglomerate sand meeting the requirements of 
Section 611 for quality. 

II. MATERIALS 

A. Aggregate. The aggregate shall consist of crushed, non-bituminous sand
stone, as described above, having uniform quality and hardness. It shall be free 
of dirt and debris and shall meet the following requirements: 

1. Gradation: The size-gradation of aggregate samples shall 
comply with the following requirements: 

Sieve Size 

1/2 inch 
No. 4 
No. 100 

Percent Passing 

100 
40-100 

0-15 



2. Silica: The aggregate shall contain not less than 90 
percent Silica (Si02) as determined by chemical analysis, 

B. Asphalt Binder. Asphalt cement enrichment shall consist of PAC-3 
(Article 621.4.0) as specified on the plans or in the proposal. 

c. Bituminous Tack Cost. Bituminous material for the tack coat shall be 
SS-lh meeting the particular requirements of Section 621. The SS-lh shall be 
prepared for application by dilution with an equal volume of potable water. 

D. Admixture. A moisture controlling admixture such as silicone fluid 
(dimethyl siloxane) shall be furnished by the Contractor to be blended with the 
mix when and as directed by the Engineer. The silicone shall be of a type 
approved by the Department and shall be from a source approved by the Department. 

Ill. CONSTRUCTION METHODS 

A. Seasonal and Weather Limitations. No surface mixture shall be placed 
between September 30 and May 1, nor when the air temperature is below 60°F, ex
cept by written permission of the Engineer; neither shall it be placed when the 
underlying course is wet or when other weather conditions are unsuitable. 

B. Plant and Equipment. Article 306.3,2, except as noted below: 

1. Screens: Only one screen, a scalping screen of the necessary 
size, will be required, 

2. Bins: The plant shall include a storage bin of sufficient 
capacity to supply the mixer, when it is operating at full 
capacity, with no undue periods of waiting for aggregate. 
The outlet gate on the bin shall cut off quickly and com
pletely and shall be designed and constructed so there will 
be no leakage when closed. 

3. Thermometric Equipment: Article 306,3.2-C-8. 

4. Dust Collectors: The plant shall be equipped with an 
effective dust collector. Material collected must be 
returned to the mix unless wasting is permitted by the 
Engineer, 

C. Preparation of Mixture. 

1. Composition of Mixtures: The crushed sandstone aggregate and 
asphalt cement shall be combined in such proportions that the 
bitumen content will be not less than 7 percent and not more 
than 10 percent, 

2. Preparation of Aggregate: The aggregate shall be deposited 
in the cold elevator at a rate to insure correct and uniform 
temperature control of the heating and drying operation, The 
aggregate shall be heated to a uniform temperature between 
280"F and 325°F, 



3. Preparation of Asphalt Cement: Article 306.3,3-C. 

4. Preparation of Mixtures: Article 30o.3.3-D as applicable. 

5. Temperature Requirements: Unless otherwise approved by the 
Engineer, the temperatures of the materials and the mixtures, 
in degrees Fahrenheit, shall be maintained within the ranges 
given in the following table: 

Mixing and Laying Temperatures 

Aggregates. . . . . . . . . . .Min. 280 - Max. 325 
Asphalt Cement, . . . . . . •• Min. 265 - Max, 325 
Mixture at Plant. . . . • . . .Min. 280 - Max. 325 
Mixture When Laid • . . . . . .Min. 280 - Max. 310 

D. Preparation of Base, The existing surface shall be swept clean of all 
foreign material by means of hand brooms and mechanical sweepers. Patching, 

wedging, and leveling courses of bituminous concrete (Class I) shall be applied 

as directed by the Engineer and in the quantities as stated on the plans or in 

the proposal. Bituminous tack coat shall be applied in accordance with Section 

301. 

E. Spreading and Finishing. Spreading and finishing shall be in accordance 

with Article 306.3.6, except as hereinafter provided. 

1. Continuous Paver Operation: The plant procedure and the 
paver speed shall be synchronized in such a manner which 
will permit the paver to travel in a uniform continuous 
forward speed, The paver shall engage the hauling trucks 
while traveling forward. Every effort shall be made to 
keep the paver moving continuously. The paver should be 
permitted to stop only when a plant or paver breaks down 
or when some emergency or unavoidable condition exists. 

2, Entrances and Crossovers: Entrances, crossovers, and 
other areas inaccessible to the paver which must be spread 
by hand, whether constructed of this type of surface mix
ture or other designated surface mixtures, shall be con
structed as a separate operation. The material for these 
areas shall be placed directly from the traveling trucks. 
The paver shall not be stopped to remove the side plates 
to allow the material for these areas to spill out the 
side, neither shall the paver be stopped and material for 
these areas shoveled from th·e hopper. 

F. Compaction. 
as applicable, except 
spread by hand may be 

Compaction shall be in accordance with Article 306.3.7, 
that entrances, crossovers, and other inaccessible areas 
compacted with a roller weighing not less than three tons. 

G. Leveling and Patching. Leveling and patching shall be performed in 

manner, with the designated equipment and with the materials, as prescribed on 

the plans or in the proposal, or as directed by the Engineer. 



H. Surface Tolerances. Surface tolerances shall be in accordance with 
Article 306.3.9 as applicable. 

I. Maintenance and Protection. Maintenance and protection shall be in 
accordance with Article 306.3.10. 

IV. METHOD OF MEASUREMENT 

This surfacing mixture shall be weighed in accordance with Article 1.9.1. 

The bituminous tack material shall be measured in gallons as specified in 
'>ection 621. 

V. BASIS OF PAYMENT 

The accepted quantities thus measured will be paid for at the contract 
unit price per ton for the surface course, complete in place and per gallon 
for "Bituminous Tack Material," which payment shall be full compensation for 
furnishing, hauling, and placing all materials; for cleaning and all necessary 
preparations of hase; for the making of proper joints; for the disposal of all 
surplus materials; for furnishing, processing, placing, and rolling of the bi
tuminous mixtures and materials; and for all labor, equipment, tools and inci
dentals necessary to complete the work specified. 

APPROVED October 10, 1967 

A. O. NEISER 
STATE HIGHWAY ENGINEER 


