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INTRODUCTION

KY 80 (Hazard to Watergap) was constructed using
abundantly avallable crushed sandstone. The pavements were
designed to have adequate 1load~carrying capibllities and
stability but were considered to be experimental (see Figure
1). It was intended that performance would be monitored and
that undesirable features and performance would be
identified and studied. Such surveillance was discontinued
before construction was completed.

Recently, the need has arisen for testing and
evaluation of some of the experimental sections. Some
spalls, scuffs, and artesian water have been observed.
Excessive water has appeared 1in the shoulder, median, and
mainline. There has been at least one spot failure.

Concern arises when a highway pavement becomes rough,
potholed, or shows other defects. The public expresses
concern through the news media or direct communications with
government officials. The highway engineer, whether 1in
design, construction, maintenance, or management, must be

sensitive—to  these—"seat=of=pants™*-analyses.——Tthe-engineer
is alerted in many ways to correct defects.

Innovative ~procedures and designs are subjected to
field trials and evaluations. The evaluation of the
performance of XY 80 is important relative to the
determination of the effectiveness of the design and
construction procedures and whether the method or system may
become standard. Evaluation of performance will enable
documentation of the experimental features, attributes, and
designs and an assessment of the acceptability of those
elements. Acceptability will be predicated on the absence
of defects and(or) feasibility of achieving a satisfactory
remedy for the defects found. The primary benefit 1s the

evaluation of the performance and efficiency of the
experimental pavements that might 1lead to greater service
and potential cost savings in constructing and

reconstructing highway pavements.
In the spring and summer of 1982, apparent deficiencies
in the performance and behavior of some experimental

pavement sections on KY B0 between Hazard and Watergap were
observed. Spalls and blisters, perhaps as many as 40 or
more, were reported after the 1981-82 winter. At a few
sltes, blistering had been induced by water bleeding through
the surface. The pavement surface had reseated 1tself but
retained tell-~tale ple~shaped crack patterns. Even so,.
bleeding of water persisted nearby. Water had also emerged
from contraction Jolnts sawed into the concrete median curb
and had in fact overflowed the 1lip of the ecurb 1in numerous
places. In a few places, pliping of water persists seemingly
beyond the normal time and duration of rainwater
infiltration and dissipation. Damage thus far has been only
nominal.

The Kentucky Transportation Research Program was asked
to submit a work plan to evaluate the performance of some
experimental features. A plan was approved, and the
investigations began on Octoher 1, 1982. At this time, the
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investigative work 1includes the section of KY 80 from
Milepost 9 to Milepost 18. Some data were already available
for sections near the Floyd—-Knott County 1line. Those data
were obtained in 1981 while conducting a study of in-~place
strength characteristics of sandstone rock subgrades. The
investigation reported herein involved the following:
condition survey and photologging;
Road Rater testing and survey;
coring, drilling, and sampling of pavement materials;
and
testing of cores and samples recovered from the
pavement.

SUMMARY OF FINDINGS

GENERAL CONDITIONS

Figures 2 through U4 1illustrate typical areas of
distress that have been observed. There are a number of
sites where water persistently emerges. For the most part,
those sites occur slightly downgrade from cuts. It appears,

therefore, that groundwater from cuts develop piping to the
surface. The design of the raised median surrounded by

concrete 1lip curbs provides opportunities for infiltration
of surface water and a capacity for storage and facilitates
the movement of water into embankments.

PAVEMENT CORES

Cores were obtained at ten locations on KY 80 in Knott
County 1in the vicinities of Milepost 10 to 11, Milepost 13
to 14, and Milepost 18. Figures 5 and 6 are typical
examples of photographs of all cores. Figure 5 illustrates
the condition of cores when removed from the core barrel.
The particular core shown was retrieved from the barrel in
five pleces. All cores from mainline pavements showed such
delaminations. Delamination was not observed 1n cores
obtained from the median.

It 1s difficult to specifically determine the cause of
the delamination of the 1layers in the pavement structure.

8 +a dsto
interface at Milepost 18 (westbound 1inside lane). Water
also. was observed seeplng from between all 1layers at
Milepost 13.9 (westbound inside lane). The degree to which
a tack coat was used, or not used, may be a factor.
Unfortunately, the applications of tack on KY 80 were not
determinable.

Thickness measurements of the cores were not possible
because of the delamination. In many instances, sections of
cores became wedged 1In the core holes and removal damaged
the cores significantly. However, 1t was observed that the
cores appeared to be representative of thickness design
requirements. Typical sections are illustrated in Appendix
A. A copy of the "Bituminous Concrete Thickness Report"
prepared by the Dilivision of Materials 1s 1ncluded 1in
Appendix R.
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Laboratory analysils of the cores 1ncluded density
determinatlions for each layer, permeabllity testing, and the
determination of the ultimate Young's modulus of elastliclty
for each 1layer. Each core was sectloned according to layer
type: asphaltic concrete surface (limestone aggregate),
asphaltlic concrete base (limestone aggregate), and asphaltic
concrete base (sandstone aggregate).

Core Densitles

Density measurements are summarlzed 1n Table 1. Target
densltles recommended by the Dilvision of Materlals were
152.2 pounds per cublc foot for asphaltic concrete
contalning 1limestone aggregate and 140.0 pounds per cublc
foot for ashpaltlc concrete contalnling sandstone aggregate.
Section U403.04 of the Kentucky Standard Specifications for
Road and Bridge Construction, 1979 Edition, requlres
In—-place densltles at 1least 95 percent of the Job-mix
formula density. A report (see Appendlix B) prepared by the
Division of Materlals shows the average 1n-place denslty of
one construction section to be 94.9 percent of the target
denslty for asphaltic concrete contalnilng limestone

gppregate and 9871 percerit Tor asphaltic concrete cotalning
sandstone aggregate.

It should be noted that above--target denslties reported
by the Division of Materlals and the in-~place densltles
found 1n the investligation reported hereln were based on a
small number of samples. This may account for differences
between the reported data. These differences also may
Indicate 1solated compactlon problems durlng construction,
and 1t may be those problem areas that are now showlng
distress. i

The apparent lack of compactlon of the medlan courses
(see Table 1) may be the result of constructlon procedures.
Crushing of the edge of the curb 1lip of the medlan was
observed 1In numerous locatlions. Thls may be 1indicatlve of
the roller riding on the edge of the curb 1lip and thus not
applylng the proper compactive effort to the asphaltic
concrete., Possible causes of compaction problems of
malnline pavling have not been determilned.

Permeability Testing

S1x constant—~head permeablllty tests were performed on
selected speclmens of the pavement cores. The speclimens
were "faced" by sawling and then were placed 1n a +trilaxlal

chamber. A  rubber memhrane sleeve was placed around the
speclimen and sealed by rubber o-rings at the top and bottom.
A conflining pressure of 70 psl was 1Impressed on the

speclmens to prevent water leakage between the speclimen and
the rubber membrane. A back pressure of 60 psi was applied
on the top and bottom of the speclimens to ensure saturation
of all volds 1In the speclmen and  dralnage 1lilnes. The
speclmens were allowed to remaln under these condlitions for
several hours before testing. At the start of the "test, the
back pressure was reduced to the predetermlined head and the
amount of water passing through the speclmens were recorded
from burette readlngs.



TABLE 1. SUMMARY OF DENSITY MEASUREMENTS

DENSITIE§ {pounds per cubic foot)

MAINLINE PAVEMENT MEDIAN PAVEMENT
ASPHALTIC ASPHALTIC ASPHALTIC ASPHALTIC ASPHALTIC
CONCRETE COMCRETE CONCRETE CONCRETE CONCRETE
MILE~ SURFACE RASF RASE SURFACE BASE
POST DIRECTION LANE (LIMESTONE) (LIMESTONFR) {SANDSTONE) (LIMESTONE) (SANDSTONE)
10.6 Eastbound Inside 134.0 134.7 | 136. 4
13.7 . 124.7 140.8
13.75 107.9 135.4
13.8 119.0 139.0
13.9 Westbound Outailde 145.7 139.0 132.2 137.0
135.7
Inside 127.7 140.4 142.1
Easthbound Inside 120.6 145.6 138.0
137.0
18.0 Westbound Inside 141.6 140.2
Mean 127.4 C181.6 1138.3 123.2 137.8
Standard Deviation 6.7 : h.s 2.3 10.2 2.1
Target Marshall Density 152.2 152.2 140.0 152.2 140.0

Percent of Marshall. . 83.7 93.0 | 98.8 80.9 98.5




The coefficlent of permeability, k, was calculated from
the followlng equatilon: !

k = QL/Aht,

quantity of water flow (cm?),

in which Q
L length of flow path (length of specimen) (cm),

o onn

A cross—sectional area of specimen (cm?),
h head loss (difference between the top back
pressure and bottom back pressure) (cm), and
t = duration of test (sec).
Results are summarlized 1n Table 2. It 1s 1mmedlately
evident that the asphalt-—bound limestone base 1is much more
porous than the asphalt-hound sandstone base. The average

coeffliclent of permeabllity for the three 1limestone
speclimens was approximately 4,700 times greater - than that
for the two sandstone speclmens.

The coeffilcient of permeabllity for the sandstone
specimen from the medlan was seven times greater (more
porous) than the sandstone specimens from the mainline
pavements. However, this 1s sti1]l approximately 650 times

less than the average coefflclent of permeabllity of the
limestone specimens from the mainline. _

Young's Modulus of Elasticity

The dynamlc Young's modulus of elasticlty was
determined for selected 1layers of the pavement structure
using the fundamental longitudinal frequency and the welght
and dimenslons of specimens obtalned from the limestone and
sandstone asphaltilc concrete base courses. Two-~1inch
dlameter cores were taken from four 1llimestone asphaltilc
concrete samples. Testing the larger l<inch dlameter
sandstone samples was planned. However, problems were
encountered with an accelerometer and determlnation of the
resonant frequency was not possible. Thus, smaller—~dlameter
(2~inch) specimens were used. There was no 1indication of
problems with the testlng of the smaller speclmens.

Results of those tests are summarized 1in Table 3. The
method of calculation 1s speciflied by ASTM C 215. 1In
general, the modulus of elasticlty of the sandstone

asphaltlc concrete was three to four tlmes that for the
limestone asphaltic concrete. It normally would be expected
that the modull of the two mixes would be similar.

It should be noted that the above 1information and
discussion was based on a very small data base. Also, 1t 1s
desirable that the helght of the speclmen be two to three
times (2.3 1s the optimum) greater than the dliameter for the
theory to be most appllcable. It was not possilble to
malintaln thils ratlo wlth the 1limestone specimens. Thus,
additional testing of a larger sample (at least 30 specimens
for each layer) 1s required for verification of the specific
variations 1n modull of elastlicity. The data presented 1n
Table 3 suggest an apparent difference between the two
layers. Those apparent differences, however, also have been
indicated by permeabllity testing and density
determinations. It also should be noted that the modull



TABLE 2.

Milepost
Milepost
Milepost
Milepost
Milepost
Milepost

SUMMARY

LOC

We
Ea
Ea

13.9,
13.9,
10.6,
13.9, We
10.6, Ea
13.75, ™

ATICN

stbound
stbound
stbhound
sthound
stbound
edian

Inside
Inside
Inside
Inside
Inside

OF PERMEABILITY TESTS

Lane
Lane
Lane
Lane
Lane

Limes
Limes
Limes
Sands
Sands
Sands

MAT

ton
ton
ton
ton
ton
Con

OO

ERIAL

Base
Base
Rase
Base
Rase
Rase

Mix
Mix
Mix
Mix
Mix
Mix

COEEFICIENT OF
PERMEARILITY
(em/sec)
1.1 x 10-3
3.0 x 10°%
5.0 x 10°%
2.8 x 1078
2.1 x 10~
8.3 x 10-7



TABLE 3. ‘'SUMMARY OF YOUNG'S MODULUS OF ELASTICITY

SAMPLE IDENTIFICATION

MP 13.9, Eastbound Inside Lane
Sandstone Asphaltlic Goncrete
MP 10.6, Eastbound Inside Lane
Sandstone Asphaltic Joncrete

MEAN
LENGTH
(inches)

4,264

4,776

Mean for Sandstone Asphaltic Concrete

MP 10.6, Eastbound Inside Lane
Limestone Asphaltlic Concrete
MP 13.9, Westbound Outside Lane
Limestone Asphaltic Joncrete
MP 13.9, Westbound Inslde Lane
Limestone Asphaltic (oncrete
MP 18.0, Westbound Inside Lane
Limestone Asphaltlic {(Joncrete

2.253
2.248
2.459
2.196

Mean for Limestone Asphaltlic Concrete

Mean for Limestone Asphaltlc Concrete
(with extreme value¥* omitted)

MEAN
DIAMETER
(inches)

2.242

2.247

W
(p

RIGHY
ounds )
1.356
1.539

0.763
00725
1.008

0.728

LONGITUDINAL
FREQUENCY

(Hertgz)

12,600

13,100

12,600

12,600
13,100

12,900

DYNAMIC

YOUNG'S MODULUS

(psi)

2,406,602
3,293,704
2,850,171

672,689
675,116
1,063,887%
f91,376
775,766
679,727



summarized in Table 3 are ultimate moduli and not design
moduli.

Pavement Cross Sectilons

Cross sections were obtalned at those sites where water
was encountered in core and drill holes. Water was observed
in holes at three locations near Milepost 14 and at one
location near Milepost 10. Cross sections for those
locations are presented in Figures 7 and 8.

Figure 7 represents conditions near Milepost 14 where
water was observed at three locations. The levels at which
the water stabilized in the holes were very nearly the same
for all three holes. Also, the elevation was lower than the
elevations observed for three 1locations where water was
seeplng from the cut face and flowing into the ditch. Two
explanations are possible. First, other strata, such as a
coal seam, have been 1intercepted and are directing water
into the subgrade at this location. Since seepage has been
observed for other strata, the potential for other aquifers
apparently exists. Site conditions at Milepost 14
illustrate this possibility. Secondly, ditch 1lines were

observed to be clogged in at 1least one 1location 1in this
Ared. Shortly after a rain, water was ohseprved flowing

under fallen . debris 1in the ditch. The water did not
reappear for some considerable distance downgrade. It 1s
possible that water from the ditch 1s moving 1laterally
(piping) under the pavement.

Figure 8 1llustrates conditions near Milepost 10.
Water was found 1in one of three core holes in the median up
to two days after a rain. Inspection of the other two holes
indicated water had been present in the holes, but it could
not be ascertained whether the water was from surface runoff

or from groundwater. The drill hole contalning water was
located at the beginning (western end) of a superelevated
section. There was also some ponding in the ditch. The cut

face and ditch line were higher than the water in the drill
hole 1in the median. A small amount of seepage was observed
on the embankment slope downhill from the median drill hole.
Therefore, 1t 1s possible that water 1s moving from the

ditech on the hilgh side of the superelevated seotinn
underneath the pavement and exiting on the embankment slope
on the low side of the section. Water also was observed

flowing from the base of the embankment at the eastern end
of this same superelevated section (approximately 1,300 feet
east). Water flowing from the embankment was reddish brown
(rusty), possibly an indication of the movement of
subterranean water through the embankment.

ROAD RATER SURVEY

The Road Rater was used for detalled deflection testing
of three sites on KY 80 1in Knott County. Testing at
intervals of 100 feet or less was conducted in each of the
four 1lanes and in the median. The same procedures were used
for all test sites. Deflection data were analyzed using
procedures previously developed and 1nvolved expressing the
behavior of the pavement structure in terms of an effective
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thickness of reference quallty asphaltlic concrete and a
predicted subgrade strength (modulus of elasticlty). Tables
4 through 6 summarize test results from the three sites.
Estimates of the CBR's are determined by dividing the
predicted modulus (in psi) by 1500.

A fourth series of deflections was obtained from a
survey of each 1lane and the median from IMllepost 9 to
Milepost 16. Test data were obtained at 0.2-mlle 1intervals
and were stagpered such that at 1least one deflection
measurement was obtained for each 0.1 mille. A summary of
the results of thils survey are presented 1n Table 7.

Road Rater deflections measurements also were obtalned
at randomly selected "wet spots" ©between IlMllepost 10 and
Milepost 11. Results are summarized in Table 8.

Analyslis of Road Rater data 1ndicated conslderable
varlabllity 1n deflectlon behavior among the test sites.
Such large varlatlons may be due 1In part to the presence of
water 1In any or all of the component layers of the pavement.
Data obtalned from the medlan 1ndlicated overall weak
behavior. Estimates of the modulus of elasticity of the
median materlals were very low and may indlcate the —presence

of water 1In the medlan. Low values of the modulus of

_——elasticlty also may reflect poor —compaetion —resulting —feom—

the roller riding on the 1ip of the concrete curb, as noted
previously. Estimates of the effective thilcknesses 1ndicate
that +the asphaltic concrete 1n the median 1s 1in "good"
condition.

Direct comparison of data in Tables U4 through 8 was
difficult since pavement behavior for each section was
expressed as a comblnation of the effective thickness of
asphaltlc concrete and an estimate of the subgrade modulus.
The Kentucky U480-ksi1 design curves for full-depth asphaltic
concrete were used to make estimates of the expected
remalning fatligue 1ife for each section. The number of
18-~kip equivalent axleloads (EAL's) corresponding to the
comblnatlion of effective thleckness and subgrade modulus was
read from the deslgn curves. The remalning EAL's can be
used to compare the varlous sectlons tested.

There was conslderable varlablllity throughout for all

tegt—seetlonss;—Indleating —extremes—obfpaverment structores
performing well and poorly. In most 1locatlions, the 1insilde
(median) lane showed the weaker behavior. Tests 1in
wheelpaths adJjacent to the shoulder generally showed
stronger behavior. Table 5 summarizes data for a
superelevated sectlon wilith the eastbound lanes at the 1lower
elevations. Road Rater testing 1n that section (Milepost
10.2 to Milepost 10.8) 1indicated weaker behavior 1in the
eastbound lane.

Road Rater data obtained at wet spots (Table 8) between
Milepost 10.2 3..d Milepost 10.8 were compared to performance
data obtained at locations showing no distress (Table &) 1in
the same 1length of roadway. The loss 1n remalning fatigue
1life In the wet spots was equivalent to 3/4 to 1 1inch of
thickness of asphaltic concrete.



TABLE 4. RESULTS OF DEFLECTION TESTS: MILEPOST 10.0 TO MILEPOST 10.08

EFFECTIVE ASPHALTIC

SUBGRADE MODULtS CONCRETE THICKNESS
(psi) | (inches)
TEST LOCATILONS
STANDARD STANDARD
DIRECTION LANE WHEELPATH MEAN DEVIATION CBR MEAN DEVIATION
Westbound Outside Outside 28,600 7,750 19.1 9.78 2.43
Westbound Inside Inside 24,700 - 5,900 16.5 9.27 2.21
Median 5,260 420 3.5 4.29 0.29
Eastbound Inside Inside 30,400 17,600 20.3 8.72 2.46
Easthound Outside Outside 20,260 11,300 13.5 10.86 1.35
Asphaltic Concrete|l Thickness Design
Mainline Pavement 13.0 inches
Median Pavement 5.0 inches on 11.0 #nches of untreated Sandstone
Remaining Fatigue Life (Equivalent 18-kip Axlelocads)
£rom U4B0~ksi| full-~depth design curves)
Westbound Outside Lane, Outside Wheelpath 5,400,000
Westbound Insfde Lane, Inside Wheelpath 3,200,000
Eastbound Insfide Lane, Inside Wheelpath 3,000,000

Eastbound Outside Lane, Outside Wheelpath 5,600,000

Ll




TABLE 5. RESULTS QF DEFLECTION TESTS: MILEPO%T 1/0.2 TO MILEPOST 10.8

EFFECTIVE ASPHALTIC

SUBGRADE MODULUS CONCRETE THICKNESS
(psi) (inches)
TEST LOCATIONS

STANDARD STANDARD
DIRECTION LANE WHEELPATH MEAN DEVIATION CRR MEAN DEVIATION
Westbound Outside Outside 27,640 10,230 18.4 10.36A 1.78
Westbound Inside Inside 34,960 14,900 23.3 10.53 1.97
Median 6,030 1,670 TS 2.97 0.81
Fastbound Inside Inside 31,600 16,500 21.1 9.84 2.42
Easthound Outside Outside 36,840 18,240 24.6 9.24 1.98

Asphaltic Concrete{Thickness Design
Mainline Pavement 13.0 inches
Median Pavemegnt 5.0 inches on 11.0 inches of untreated sandstone

Remaining Fatigue Life (Equivalent 18-kip Axleloads)
(from 480-ksi|full-depth design curves)

Westbound Outsgide Lane, Outside Wheelpath 7,600,000
Westbound Inside Lane, Inside Wheelpath 11,000,000
Eastbound Inside Lane, Inside Wheelpath 6,900,000

Eastbound Outside Lane, Outside Wheelpath 6,200,000




TABLE 6. RESULTS OF DEFLECTION TESTS: MILEPOéT 13.6 TO MILEPOST 14.0

FFFECTIVE ASPHALTIC

TEST LOCAT
DIRECTION LAME
Westbound Outside
Westbound Inside
Median
Eastbound Inside
Eastbound Outside

Asphaltic Concrete
Mainline Pav
Median Pavem

Remaining Fatigue
(from 480-~ksi
Westbound Out
Westbound Ins
Eastbound Ins
Eastbound Oufy

side Lane,

Outside Wheelpath

5,600,000

SUBGRADE MODULYUS CONCRETE THICKNESS
(psi) (inches)
IONS
STANDARD STANDARD
WHEELPATH MEAN DEVIATION CBR MEAN DEVIATION
Outside 20,210 5,670 13.57 11.04 1.29
Inside 20,550 5,510 13.7 10.09 1.42
5,180 1,010 3.5 h,14 0.57
Inside 2h, 670 9,850 16.4 8.89 1.66
Outside 20,740 7,300 13.8 10.56 1.51
Thickness Design
ement 13.0 inches
ent 5.0 inches on 11.0 finches of untreated Sandstone
Life (Equivalent 18-~kip Axleloads)
full—-depth design curves)
side Lane, Outside Wheelpath| 7,200,000
ide Lane, Inside Wheelpath | 4,000,000
ide TLane, Inside Wheelpath | 2,500,000



TABLE 7. RESULTS OF DEFLECTION TESTS: MILEPOST 9.0 TO MILEPOST 16.0

EFFECTIVE ASPHALTIC

SUBGRADE MODULUS CONCRETE THICKNESS
(psi) (inches)
TEST LOCATIONS
. STANDARD STANDARD
DIRECTION LANE WHEELPATH MEAN DEVIATI%N CBR MEAN DEVIATION
|
Westbound Outside Outside 24,600 1&,160” 16.4 10.31 1.78
Westbound Inside Inside 28,220 13,850 18.8 8.64 1.80
Median 6,860 4,890] b.6 4,25 0.84
Eastbound Inside Inside 27,950 13,420  |18.6 8.57 1.78
Eastbound OQutside Outside 19,930 9,360} 13.3 10.53 1.55
Asphaltic Concrete Thickness Design ‘
Mainline Paviement 13.0 inches
Median Pavenient 5.0 inches on 11.0 ﬁncqes of untreated Sandstone

Remaining Fatigue Life (Equivalent 18-kip Axleﬁoais)
(from UB80~ksi full-depth design curves)

Westbound Oufjside Lane, Outside Wheelpath 6,200,000
Westbound Ingide Lane, Inside Wheelpath 2,500,000
Eastbound Ingide Lane, Inside Wheelpath 2,300,000

Eastbound Outside Lane, Outside Wheelpath 4,900,000




TABLE 8. RESULTS O

RANDOM W

TEST LOCATI
DIRECTION LANE
Fastbound Outside

Asphaltic Concrete
Mainline Pavse
Median Paveme

Remaining Fatigue L
(from 480-ksi
Eastbound Outsg

F DEFLECTION TESTS:
ET SPOTS

SUBGRADE MODULU

Thickness Design
ment 13.0 inches
nt 5.0 inches on 11.0 1

ife (Equivalent 18-kip Axlel
full-depth design curves)
ide Lane, Outside Wheelpath

MILEPOST

(psi)
ONS
_ STANDAR
WHEELPATH  MEAN  DEVIATIO}
Outside 34,190 13,215

1

[WA]

= \J

nch

oad

D.2 TO MILEPOST 10.8

FFFECTIVE ASPHALTIC
CONCRETE THICKNESS

(inches)
STANDARD
CBR MEAN DEVIATION
02,8 R.64 2.39

es of untreated Sandstone
s )

3,200,000




Analysis of Geologic Conditions

Plan-profile drawings were used to superimpose the
location of KXY 80 onto the Hindman and Tlandshoe geologlc
guadrangle maps. A detalled field inspection was made to
verify specific landmarks to confirm the route location on
the maps. During the fileld inspection, detalled notes were
made of water seepage on cut faces and of areas where wet
spots were, or had been, observed on the pavement surface.
Seepage locations were color coded on the quadrangle maps 1in
green, and the wet areas on the pavement were denoted 1n
red. The centerline of the route was marked 1in black. The
red and(or) green colors were placed on the appropriate side
of the black centerline.

A strip chart (Figure 9) was prepared to show the
profile of the pavement 1n relation to the geologic profile
along the centerline. At the top of the strip chart are the
approximate mileposts. The next lower 1line 1locates the
seepage zones on the north cut faces. The next 1line down
locates areas of wet pavement in the westbound lanes. The
center of the chart 1s the profile. The 1line below the

proflle sheows areas of wet pavéement in the eastvound lamnes,
and the next lower line locates water seepage areas on the

soutli face. The bottom lline locates the data by station.

The entire 1length of KY 80 studied in this
investigation 1lies 1in the Breathitt Formation. From the
Hindman connector to approximately Milepost 15.5, KY 80 1is
located 1n the upper half of the Breathitt Formation. 1In
this region, outcroppling coal seams were 1dentiflied as the
Francis, Hazard No. 7, and Hazard. Near Milepost 11, the
Hindman coal was the highest visible from the highway.
Those coal seams usually are interbedded with thin shale
layers. Descriptions given 1n the columnar sectlions of the
geologlc maps show each of those coal seams underlain with a
relatively impervious plastic clay layer containing
kaolinite. Thus, there 1s a potential for a perched water
table, and water will move laterally along those layers.

From Milepost 15.5 to Milepost 18, the profile
progresses downward 1nto the lower portion of the Breathitt
Formation. Outcropplng coals there were 1dentifled as the

Haddix, Fire Clay, and Amburgy. According to the geologic
descriptions, only the Haddix does not have a plastic
underclay. Thus, water potentlally can drain vertically
through that coal seam.

During an inspection of KY 80 after a rainy period,
locatlions of water seepage were recorded and located by
milepost. Every wet area observed could be assoclated with
those coal seams.

The general slope of the bedding planes from the
geologic maps 1s to the northwest. However, based on visual
observations, there are a few locations where the dip of the
beds appeared to be to the southeast. Where bedding planes
dipped downward to the northwest, seepage zones usually were
seen on the southeast face of a rock cut. Where the beds
dipped to the southeast, seepage zones were observed on the
northwest faces of rock cuts. Where bedding planes appeared
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to be nearly level, seepage could he observed on both faces
of a rock cut.

Because plastic underclays wlll not permlt groundwater
to drain vertically, the water must move laterally through
the interbedded coals and shales. When a hilghway cuts
through the beddlng, the water outcrops and moves down the
face of the cut and eventually into the dltches.

A shale generally 1s composed of thin, parallel 1layers
of water~deposited materlials. Durling later geologlc tilimes,
these 1layers may have been cracked and broken, thus
permlitting small channels to form through which water can
move. Thus, depending upon the exposed layers In the ditch
lines, water might enter the shales and move laterally to

areas under the pavement. Conditlions could exlst so the
water 1s held under the pavement and drains in the direction
of the downgrade of the highway. Thus, water pressures

Increase untll 2zones of weaknesses permlt the water to
escape elther to the side or upward toward the surface of

the pavement. Therefore, dltch 1lines become an 1lmportant
design element 1n the potentlial performance of pavements.
Ditches should be—deslgrned—to—qaratn-—parallel—yhEo-—the

centerline and to he deep enough to prevent Intruslon of

—water—inte the area—immediately beneath a pavement: -

¥leld 1nspection indlicated that zones of water seepage
from coal or shale layers exlsted throughout the length of
pavement under study, as shown 1In green on the geologlc
quadrangle maps. Furthermore, wet spots 1n the pavement
(denoted 1in red on the geologlc maps) also exlsted
throughout the study area. Since Milepost 18 was located in
a sectlon paved by another contractor, the problem of wet
spots 1In the pavement cannot be attributed to a specific
contractor, but probably 1s evlidence of a general geologlc
phenomenon in that area of Kentucky. Samples of the
subgrade were obtalned at Milepost 13.9 and 10.6. The
materlals appeared to be a degraded sandstone at both
locatlions. A visual iInspectlon indicated that the materilals
were damp but not saturated.

SOURCES AND FLOW OF WATER

Emergent water has no apparent relationshlp to the use
of sandstone as a construction materlal. Seepage of water
on KY 80 should not in any way deter uses of sandstone for
future highway construction.

Most coal seams (five of six) exposed in cuts along the
study area are underlain with an impervious, plastlic clay.
Thus, there 1s a potentlal for perched water and for the
lateral movement of groundwater over long dlstances.

Groundwater 1s one apparent source of water found 1in
the study area. Such water might move laterally to areas
under the pavement. Surface water and groundwater may also
move laterally from relatlvely flat and shallow ditches.

Sawed Jolnts 1In the medlan curbs permltted water
movement downward 1Iinto the pavement structure or served as



an outlet for subsurface waters, depending upon the specific
locations.

ASPECTS OF THE MEDIAN DESIGN

Unsurfaced raised medians, such as those wused on the
Versailles-Frankfort Road, the New Circle Road in Fayette
County, the Bluegrass Parkway, and elsewhere, have generated
seepages and artesian spouts in the roadway. Water entering
the median through the grassy surface or through cracks will
find or make an exit.

Similar seepages and artesian spouts also have been
observed on XY 80. The design of the median 1is such that
any water trapped in the median may rise to the elevation of
the bottom of the asphaltic concrete surfacing 1in the
median. Excess hydrostatic pressures will result 1in forced
movement of water through sawed Jjoints in the median curbs
or under the curbs and into the pavement structure. Water
also may be ejected from the pavement—curb interface.

Broken sandstone backfill 1in the median permits
relatively easy movement of waters accumulated over large
areas of pavement and adJacent roadsides. The sandstone

backfill may also allow for the storage of large quantities
of water that must eventually escape or be the source of

problems.

Internal drainage of the median surely would have been
enhanced by providing bleeders through the back wall of the
median curb inlet boxes (see Appendix A). Seepage also
might have been provided through the outside wall and from
under the pavement layers.

ASPECTS OF THE DITCHES -

Several locations were observed where the ditch 1lines
had become clogged. Therefore, the potential for lateral
movement of water from the ditch to the pavement structure
or the median exists. Water "sinks" and ponding were found
in the side ditches in the cuts and near transitions to fill
sections. "Sinks" should be sealed, and paving of the ditch
line and(or) installation of perforated pipe may be needed.

It appeared at a few sites that 1ledge rock and shale
layers had not been undercut sufficlently in the ditch line.

CONSTRUCTION CONSIDERATIONS

In the median, the roller compacfted the asphaltic
concrete until the drum of the roller came into contact with
the concrete curb. The curb then failed 1in compression at
the usual angle of about 15 degrees, creating cracks through
which water could move, however slowly that might be. Had
the uncompacted asphaltic concrete extended farther above
the concrete curb, the roller might not have come 1into
contact with the curb. Where this was the case, the
interface between the asphaltic concrete and the curb
appears to be tight and in good condition.

Heavy coal trucks and construction traffic traveling on
the rock subgrade may have worn and compacted a dense
impervious crust. After paving, this crust would tend *to



perch water there and to otherwlise 1nterfere wlth free
dralnage.

There was no evidence of undesirable or deleterious
materlials found 1n the core and auger holes.

There was an apparent lack of asphaltic tack between
layers of the pavement structure.

Wet areas in the pavement were observed throughout the
study area, whlch covered paving by two contractors. Thus,
the problem does not seem to be attributable to a single
contractor.

MATERIALS

Laboratory tests showed the asphaltic concrete
contalning sandstone aggregate to be relatively 1impervious.
The asphaltlic concrete utllizing 1limestone aggregate was
approximately 4,700 times more permeable (porous).

While coring the pavement, water was observed to move
through the pavement structure 1n a number of ways:

a. through the asphaltic limestone concrete layers,

b. at the interfaces between layers of asphaltic

concrete,

c. through finger-sized channels 1n untreated
sandstone base lavers (piping), and

d. on top of the sandstone subgrade at the 1lnterface
between the subgrade and an asphaltic concrete
layer.

No water was observed to be moving through the asphaltic
concrete courses made of sandstone aggregate.

Cores extracted from the pavement separated and
delaminated at the 1interfaces between the various courses of
asphaltic concretes. Thls seems to support the - conclusion
that tack coats were used sparingly.

POSSIBLE CORRECTIVE MEASURES

Install cutoff drains at the outslde edge of shoulders .
where needed. A depth of at least 5 feet below shoulder
grade 1s recommended to keep free water below the elevation
of the subgrade and the asphalt-bound layers. Perfarated

pipe with a free—~dralning backf1ll filter should be 1ncluded
as  part of the design. It 1s recommended that these plpe be
placed along both shoulders in cuts on tangent sectlons and.
on the "high" side of superelevated sectlons. The following
sectlons appear to be the most critical:

1. Station 4120 to Station 4225,

2. Statlon 4350 to Station 4375,

3. Station 4390 to Station 4410, and

4, Station 4560 to Station UA25.

Construct median drains at 1least 8 1nches 1nto the
sandstone subgrade. However, 1t 1s preferable that the
drain plpe be placed at the base of the sandstone subgrade.
It 1s recommended that these dralns be placed only in the
most critlical locatlons:

1. Station 4145 to Station 4170,



Station 4120 to Station 4225,
Station 4340 to Station 4410,
Station 4440 to Station 4500, and
Station 4560 to Station 4A15.

JEFwnn

Modify some of the drop—~inlet boxes of median curb
drains to allow the longitudinal median drains recommended
above to drain into them.

In an attempt to prevent water from entering the median
through the curb-median pavement interface, a slurry seal or
even a 3/U-inch resurfacing might be wused. In those
locations where collector pipes are installed in the median,
consideration should be given to removing the median surface
and some of the untreated sandstone base. That material
could be recycled and relaid and compacted so that the
asphaltic surface would be slightly above the curb to ensure
proper compaction.

Inasmuch as the suggested corrective measures are
concerned with controlling and handling undesirable water
that may get 1into the pavement structure, consideration
might be given to staging the remedial measures. First

elther the median drains or the cutoff drains 1in the ditcﬁ
lines- might be installed. An economic analysis might assist

in deciding which should be done first. However, the
cutoffs 1in the ditch 1lines would nrobably be the most
successful in eliminating excess from the pavement
structure. If the first stage is successful in controlling
excess waters, the other measures need not be 1implemented.
On the other hand, other corrective measures may be
necessary.

It should be noted that there 1is a poténtial for
similar problems throughout similar projects 1in Eastern
Kentucky. Distress in other areas may not yet be apparent
in visual inspections.

Designs of any engineering structure should involve the
assessment of risks assocliated with various levels of design
and construction. It is possible to design and construct
facilities that would be essentially free of failure; such
designs, however, would be costly initially. At the other

extreme, the design and construction could be minimal, and

E

thus less costly initially; but there would be a high risk
of failures requiring costly repairs. The better design is
probably between these extremes, where there 1s an optimum
balance between 1nitial and long~term costs. Some failures
would be expected (and allowed), and repairs would be made
after the occurrences. The actual design and construction
of the pavement drainage system on KY 80 may be nearer the
minimum initial cost extreme than the optimum design.

It also should be noted that desipgn options are greater
in the 1initial planning and design of a facility. For
example, the ditches on XY 80 could have been deeper and
wider. But such a design would have reguired more extensive
excavation and thus would have been more costly. With the
roadway already 1in existence, however, that design option
may not be as viable. Remedial measures must begin with the
facility as it exists.
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APPENDIX A

TYPICAL SECTIONS
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PORTLAND CEMENT CONCRETE ON CENENT-TREATED
SANDSTONE BASE

STA.3228+00 To STA. 3929 H00
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ASPHALTIC CONCRETE ON CEMENT-TREATED
SANDSTONE BASE

STA. 3929 +00 To STAI40D3 + 50
STA.I4 1+ 75 To STA 75|+ 2298 SPUR

36
2% st
Lio Curb <
& Gurter’ \ !
A . — i

- : o s ) e DTS
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=se
\
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é oprox./ ﬁf 17" 8asg <"t Compacted Depth Bitummcus Concrefe Szse ( 2- 2 courses)
avernen .
Tzck Cozt 0.8 Lbs per 59.yd Apply 25 directed.
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/2 “ dropr Stz 47/5’;9é/‘1" Compascted Depth Bitummows Concrz'e Sur-ace
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Bty

A

' '/2" Premolded Expansion
/Joint Materiat (Typ.). Eliminate

on front side with flexible pavement .

L4

™~ Curb Line

« Flow

N Gutter Line

NOTES

|. Box Inlet shall be constructed in two phases ( Boﬁom and Top) and may be constructed in a sag
vertical curve or on grade.

Bid item: Drop Box Inlet Type 13 (&) (%)

@~00®@

(4)="5"

Sag Condition)

S (
(A)' G" (Grade Condition)
T"(

(%)="T"

Top Phase)

(*)="B" (Bottom Phase)

With no "T" or "B" suffix a complete
inlet is required.

For illustration purposes this drawing depicts a box located on a grade condition. See Sheet 2
of 7 for details of sag and grade conditions.

Dimension varies depending upon location of box: Grade condition = 2-3", Sag condition =4'-|".
Grade Condition: X=2'-3"min. to 5'-0"max. ,
24" desired cover, 12" minimum cover over pipe and/or lid.

"t"is concrete pipe wall thickness or metal corrugation depth.
All walls and slabs are 8" thick uniess otherwise shown .

Thickness = Curb width + 2" (minimum width 8" without curb). Inlet may be constructed with

Sag Condition: X= 4'—|["

or without a curb. The curb on the box shall be constructed fo match the adjoining curb
with the same construction and material details (See current Std. Dwg. RPM-IO0). This
drawing depicts a lip curb application .

o

) The top phase shali be cast after the adjoining curb and gutter have been cast.
See Sheets 2,3,4,5,6and 7 of 7 for Frame and Grade Detail, Steel Pattern, Dimensions

w TOP
'/21 PHASE ()
‘1 Subgrade

and Quantities.

Spalls or crushed stone around end of 4" or 6" pipe for Subgrade Drainage.

Box curb to match
adjacert curb

Const. Joint required

at Subgrade Elev.

_f Surfacing

] only="T
Riser "T"  Elevation —WE6x90 Galvanlzed I
T 5 Length= X Pius 10" H
B} <<<(\ \<<<\<<' N Extend to within 3" of Outside Face ‘ Grade and
' . oﬂ““;ﬁ??%?g? \(Req'd. when "Y" dim.is 3-6" or greater) P Drain only ="B"
rg , ® ok For Lid Detail see sheet 3 of 7. i
Pipe 52 11 goTToM o CONSTRUCTION SEQUENCE FOR
Les Chamber e P"jgﬁE o S GRADE 8 DRAIN AND/OR SURFACING
| 2 - =
\ aaé | 4 2"x 4" Const. ;:i;; METRIC CONVERSIONS
. (\2%00 D Joint Req'd. (Typ.) T LFT. = 03048 m
%I s \a " Slope Dir of Flow N = 284 mm
8y 8 50 10
‘D'_ = g" &S Sheet | of 7
...... = [ KENTUCKY
BUREAU OF HIGHWAYS
X{&—— 8"
@ DROP BOX INLET
§ B —— YA =45 RISER - TYPE 13
8 | (DETAIL SHEET)
ER % g SECTION A-A SECTION B-B CU. YD. CONC. PER FT HT. STANDARD DRAWING Nu.
g g g g SAG 04 SUBMITTED, ,_,.B:Dm/ce 8/27/82
o o o oG e mRECTOH DWISION OF DESIGH . DATE
GRADE 0‘2 AEPROVED RTATE RIGHWAY ENCINEER DATE




-TYPICAL CONNECTION TO DROP BOX INLET
(Partigl Sections Shown See Std Drowing No R0

Pay Limits of
2" BCCSSDP
as colled for
in the Plon, 4

Pclv Limits of
_F 12"BCCSPFL

Q3 f
i

@ Conslruction Joinl nat Permirdaa

ar thie Locahon tor Inlet Size No |

{See Stondard DrowingNo RDB|OIS!

EE— i
TS
Top - b
Section } @_f}-r
1C;.n_\
Bottom o
B |
Section fal
I i

-MOD. SECTION A-A-

TYPE 13 {MOD.)-

r Remainder of Sechons)

so"
Gutter

0 —

-1~

-MOD. SECTION B-B-

- 2-0"
Gutter

FOR

T

. .
-
L  ———
TIECTANATR
" 8"
8 @#%“*"ﬁs@
— o
;Lid % Havr
% I I S

T

f

|
o}

« . Top

Section

Bottom
Section

B

Mountgble Median
Type 6

Top of Rock

Roadbed
-BEDDING. DETAIL-

-12"BCCSSDP-~ -

OR
-12" BCCSPFL-



APPENDIX B
BITUMINOUS CONCRETE THICKNESS REPORT

AND

DENSITY OF BITUMINOUS CONCRETE CORES
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COMMOUMNIWENLTH OF IKEMTUCAY

prerit B MeT1S DEPARTMENT OF TRANBPORTATION
LECRRTAMY

Aer g

FRANKFORT, RENTUCKY a0622

December 4, 1981

Mr. Michael Rudloff
Chief Engineer
Brignton Engineering Company

BY¥1gHEoH Patk, T 0. BoxXx 3338
Frankfort, Kentucky 40602

Dear Mr. Rudloff :

Subject: Bituminous Concrete Thickness Report
For Knott County; KY RR 80-423,
SSP 060-0080-007-014~048-C (850)

Attached is a Bituminous Concrete Thickness Report for the
subject project. This report shows the individual measureinents
for both the Limestone and Sandstone base courses. Also attiached
is a summary showing the sections found to be outside the thick-
ness tolerances. This summary shows both the amount of deductions
based on the measured thicknesses and the amount of deduction
after adjustment for the allowance of ten percent additional mat~
erial- as a construction tolerance on rock roadbed.

Please, contact this office if you have any questions or
need additional information concerning this report.

Sincerely,

DIVISION OF MATINTIATG

John E. McChord, Director

)

[ it o s N A,
By: Dwizht Walker
Civil Engineer

SEM:DM:v js
Attachwents
o ¢t Bennice Wheat

Project File



4089+00 Daoin West Boynd Lane AGF0+03 Rokin Vst Bourd Lans
Wi 409513 7'RT 11.80 - - Ll 4093+73 & Lr 11.3¢

1
WIA [ 4101418 6' LT 12.30 L2 1143745 3T 1150
w2 AL03+13 8' LT 13.10 +0.50" E3 4113+28 LT 1z e
WoE | 4105+13 5 LT 12.50 _ :
W3A | 411110 2 RT 12.40 THIS AREA WILL|NOT BE-DRILLED BUT [0
Wi | 411313 4 RT 13.00 +0.50" o B I A
c3n 1115219 & RT 17.80 v 1300 JIRREGJLAR BErUINOUS B,—w,;E DEPTH A
20— LTS T YR P 13-80 ot S T E R EN
WD § 411919 C/L 13.20 +0.70"
WSE tAL21%19 | 6'LT | 12.00 _,,,M,,___Jﬁff_L — —+——"
1
THIS AREA WILL|NOT BE DRILLED DUE 10 E3a | 4121445 B'LT | 11.60
s M a3 Al - 1o v
ITRERULAR DEFTH OF BITUMINOUS BASE ;)ﬁ 1{ I’Lf }ib - L
20 SLIDE AREA £5 143475 C/L 150
E7R | 4149453 LT 11T

E7A  { 41514532 TLT 10.50 - 1407
L7 A153+55 LT 11.41 SN ORN
ETC | 4155+58 LT 11.10 - 0.5
wisa | oararenl 41T 13.30 +0.80" N ETD | 4137453 LT 11110 - 0,507
W3 4133+21 7' RT 13.30 +0.80" ETE | 4150450 LT 110,80
vinw | oaras+al | 0 4 RT 13.30 + 0,80 L5 AIBL+T5 C/L b1
wir ' 4157421 I'RT 12.80 +0.30v £8 4163472 FRT T o12.80 + G000
warr | oapsgeal 2 LT 13.50 + 1,000 E8B | 4165473 I'RT 1250 |
WaH | 4141431 4 LT 11.50 F9 1 4173+80 ;& LT 1180
5 AL43+25 7 LT 12.70 T+ 0,207 E10B | 4179+38 5 BT 12,13
WBA | 4145+23 S'LT 12.30 ‘ E10A | 4181+33 T RT 10.49 -7

‘ 2 0
S 2 RT | 12.30 EIG § 4183+35 10'RT | 10.79 - 1.58"

WaA | 4161425 | LT . 12.40 ! EL0C | 4185436 S TET 12,10
3 4153+25 4 LT 13.00 +0.50" ELLA | 4191+20 3T 11.70
w3z | 4165+28 2 LT 12.50 HELL | 2193 +20 6 LT 10.80

o 4170x10 | §LRT 12-20— TR rI5F20 TIT 11.90
Vi | a183+13 7 LT 11.50 ] El2 | 4203425 _3'RT 12.50
wil b 4153+08 7 RT 12.30 1 E13 | 4213+87 LT ;
W12B| 4199204 I'RT - 12.00 - - [ El14 - | 4223+18. 6 RT 12.20
4201404 2'LT 11.10 - 0.08" L5 | 4233453 LT 11,70
4263+01 S LT | 10.80 -1.200 { B16 | 42:13+80 ‘¢ RT 2.50
4205404 1'LT 13.10 +0.60" | EI7E | 420421 G/L 12.00
A207+02 - 2'RT 12.80 +.0.30% 174 | 4251421 3 LT 11.39 — 0ot
4205+0.t G'RT 12.40 E17 4253421 5 LT 13.80 L g.ahr
4211+ 6 RT 13.60 + 1.0 2 LT 3.00 Gopagn

A0 475 T2 RT 1.3.20 +0.70"

4215+10 9' RT 10.70 ~ 1300 b 2T i :
4215443 4 RT 12.40 | SR T L
42321402 LT 12.10 i TRT 11010 — 1
4923+02 g Lt 13.40 «0.90" |l B3 1o Wi 10.70 e
4225107 3 LT 13.00 +0.50" I FL3A TRT | 1072 1
4097+079 C/L. 12.30 I Lian ST 1070 -1
2929+27 LT 11.50 b EIGC ¢ 1140

1

|

1



L

DL

SHIRIE

cronty KNOTT
cons; 4 DISTANCE PAVEMZNT O
FROW T/L LEPTH [
~ [ S50 RN B Ili
West Bulpund Lane (cgnt'd) f Eust Botlnd Lane (cony'd)

W15 4233+25 4" KT 13.10 + 0.60" E194A [4271+63 3'LT | 12.30 .
W15C | 4235423 2' RT 12.40 EI9 14273463 6' LT 10.39 ST
WisB | 4239+:16 C/L 12.40 E19B 4275+53 3 LT 11.56 . -
WI16A | 42:41+45 1'LT 13.00 +0.50" o
16 4243+406 -3 LT 12.80 +0.30"

wisC | 42:45+46 I'LT 12.30 E20A |4281+04 3'RT 12.00 :
w17 | 4252+14 8 RT 12.10 20 [2233+04 gL g 10,58 Tt

— TSI By 1775 TE208 {4235+ 04 oA U
Wig 427337 g RT 12.40 lEZlB 4239+34 1'RT 11.3)

o wopa|essrszr § —spr | —t150 | —— EITA 4200739 TLT 1 1300 PR B
W20 4283+31 9' LT 10.90 - 1.10" E21  |4203+31 £LT | 1230 +0.807
w20B | 4235+31 5' LT 11.10 ~ 0.90" E21C [4295+34 o LT 12,10
W20C | 2237+31 LT | 11.50 £22  [4303+21 6'RT | 11.39
w2ia | 4291417 2' RT 12.50 E23  |4313+35 5 LT 11.5¢
w21 | 4203+17 ‘5'RT 10.00 - 2.00" E24A (4321+58 3' RT 1154
W21B | 4285+17 2'RT 11.70 E24 4323+38 9' o7 11,9 e

_ E24B |4325+38 6' RT 11.88

E25 4333+73 TTLT 12.38
woz 1 4303+00 6' LT 11.90 E26A {4341+18 6 RT 11.70
W23D | 4305+33 4'LT 12.00 A E26  ]4343+18 9 RT | 11.30 - 0.707
W23C [ 4307+33 1'LT 10.90 ~1.10" E26B |4345+18 6 RT [ 1:i.50
W23B | 4309+33 I'RT 10.60 - 1.40" F27TA |A351+23 5' LT 11,80
W23A 1 4311+33 A RT 11.00 - 1.00" E27 4353+23 8' LT 11.00 - 1.09
1923 | 4313+33 6 RT |  11.30 - 0.70" E27B" 1 4355+25 5 LT 11.50
(923E | 4315+33 3'RT 12.50 E28 - | 4363+43 6" RT 1150 !
W24 | 4323+66 4 LT 12.40 E29A |[4371+51 4 LT 12.3 {
W25A | 4331471 6' RT 11.70 o E28 | 4373+31 7' LT 1320 | +on
w25 | 4332+71 o' RT 11.00 - 1.00" E29B | 4375+51 4'LT 11.89
1258 | 4333+71 "6 RT 12.50 E30A | 4381+34 2' RT 12.23
wWas | 4343+21 5 LT 11.90 E30 | 4383+34 5 RT 13.60 1.1
W27 | 4353+31 5 RT 11.80 E30B | 4385+34 2' RT 11.59
W28B |- 4359¥27 LT T 1Z.40 ESIA { 435.1+67 6' LT 12.00
w2dA | 4361427 3 LT 13.90 +1.40" E31 * [ 4393+67 QLT 11.29 - 0.39"
W28 | 4363+27 4 LT 13.80 +1.30" E31B [ 4395+67 6 LY 12.20
W20C| 43635+27 - 2' LT - 14.10 +1.60" E32 . | 4403+70, 2'RT 12.29
W2BD| 4357+27 c/L 12.40 E33 | 4313+16 10" LT 12.60
w2 | 4373+24 8'RT 11.90° E34 [ 4423+24 |  6'RT 11.99
w30 4383+23 7' LT 12.00 4432+00 End Xain Linz
w3l 4363+53 .§'RT 12.20 -
w324 4401451 6' LT 11,90
W32 4403+51 9" LT 11.30 - 0.70"
w223 44053+31 . S'LT 12.20
w33 4:313+53 ' RT 12.00
w3ta[ 4421403 1'LT 11.80
W34 4423403 3'LT 12.60 + 0.10"
1348 4425403 1'LT 12.50
4432+00 End Main Ling]




canz)  smnTIon| DISTANCE | PAVERE:
). . FRON CAL LEEi
' West Boutd Shoulder (1" Base) Eust b‘:n.-!'-:r_‘ Shouldar (47 Basa)
4983+00 Begin 4039+00 Bagzin
331 | 4094+40 17 LT 4.00 BS 1| 409483 | 15t RT| 4.0 -
5% 41144352 18 LT 3.70 ES 2 4114+89 15' Ro 3.3 -
"vS3 | 4134+390 19'LT 4.10 ES 3A| 4130+79 1 RT 127 -
454 | 4152+29 15'LT 4.40 ES 3 | 4134+79 17'RT 2.70 - 1.30"
783 4175407 . 14' LT 3.60 ES 3Bl 4135+79 19" RT 2.30 ~ 1.5
v35 | 4194409 19' LT 3.60 ES 30 4133+79 RT 553
y5 T 4214742 14 LT 3.00 LS4 dlseeis LG5I 3019
V5 8 4234+23 i8' LT 4.30 ' S 5 4174458 20' 1T 1.28
vSG 1 4254+33 15 LT 3.90 ES 6| 4194+42 MRT) 40 L
e — 510 [_4?:7“4*'25’*"*1'9'_ET__ L”’_3”.‘]0‘ T RES T 47214+35 | 18 BT 1.3)
7S11a| 4292+5C 18' LT 3.70 ES 84 4232+37 17" RT 3.00
yS11 4294+60 158" LT 3.00 ~1.00" ES 8 4234+37 19' RT 3.40
yS11B| 4296+50 18'LT 3.60 ES B8 4235+37 16' RT{  2.69 <110
vy312 4314+956 14' LT 4.10 ‘ES 8¢ 4233+57 18 nr 3.70
V313 4334+27 18' LT 3.70 ES 92 4252+492 20'RT 4.50
v&lg 4354+30 16' LT 4.60 ES 9 4254+52 13'RT 3.30 ARG
7515 | 4374+13 17" LT 3.80 ES 97 4256+52 20' RT]  3.20
V310 4394+33 15' LT 4.40 ES 10 4274+37 1 R'F; 3.08
JSEY 4414+15 18' LT, 4.20 ES 11 4294+297 20"1-{Tf - 3.50
7318 | 4432+10 22' LT 3.50 ES 12 |~ 4314+40 14 RTy - 1.0
j ES 13 | 4334436 1T R 5.0
"ES 14| 4354t15 16! RTi 3.49 1
ES 15| 4374+80 17" RT| .30 |
ES 16 4394+18 12 RT; 231
LS 17 4414+54 19' RT 4.11
ES 18 4431+90 153' T 3

I




IXDIVIDC AL R OEABUPEMENTS DU L S DAY 3
CWYORM 0423 85 SR-RN-N0T7-00 1
WEST BOUMD : P .
DORE LIMESTONE SANDSTONE o LiviosToNe SATIRETLE
W 1.50 10.30 E1l 1.6y 1300
WA 2.20 10.10 E 2 2.1 ' a.451
2 2.10 11.00 E3 1.35 1.2
W 2B -2.10 10.40
WI3A 2.20 10.20 THIS AreEA wWILL NOT BE BRILLIED DUR TOD
{TAK] 2.50 10.50
38 1.80 12.00 IRREGULAR BITUNIINOUS BASE DEPTH AT
wac 2.00 11.80 -
WaD 2.00 11.20 SLIDE ARLCA. T
W 3D ' 1.80. 11.10
THIS AREA WILL NOT BE DRILLED DUE TO E 5A 1.30 19.50
B3 1.33 .53
e = AR REGYHAR B EPTH-OF-BITUMVHNOUS-BAS B~ E-5E e 10.30
. o . EG 1.50 9.60
W SLINDE AREA E 7B 1.90 9.580
ETA 1.3 9.30
ET 1.0 10.80
E 7C 1.20 5.5
ETD 1.70 9.4
WSA 1.70 . 11.60 E TE 2.30 9.50
w5 2.10 11.20 E 8A 2.00 9.60
WiE 2.20 11.10 E 8 1.70 11,19
W5F 2.40 10.40 E 8B 2.30 10620
W5G 2.00 T 11.50 EY 1.40 _ .. 10,40
W5d 1.80 9.70 E10B 1.80 . 19.50
w6 1.90 10.80 E10A 1.:%0 ' §.50
W EA 2.3 10.00 E10 0.70 19,00
W 1.80 10.50 E10C 2.063 15.10
WYA 2.80 9.60 E11A 1.70 10,09
e 2.40 10.60 E1ll 1.40 9..15
¥ 83 2.30 10.20 E11B 1.89 10,12
5 1.30 10.90 E12 1.70 10.59
Ww1e 1.80 9.70 E13 2.70 9.70
Wit 1.70 10.60 E14 1.60 10.20
123 2.20 9.80 Ei5 1.20 10.50
W12A 2.50 8.60 E15 2.00 10.50
) : 156 8.90 E1TB 2.00 1000
wiac 2.30 10.80 - E17A 1.89 9.50
112D 2.20 10.60 E17 1.90 11.10
Vi12E 1.60 10.80 E17C 1.20 11.80
W13A 1.80 11.80 E17TD 2.09 11.10
w13 1.90 8.80 E17E 1.80 8.9G
yvi3e 1.50 10.90 E17F 1.0 9.430
W14 1.90 10.20 E18 1.40 9.2
1514 2.20 11.20 E18A 1.80 8.9n
w148 2.10 10.90 El18B 1.60 910
inac 2.60 9.70 E18C 2.720 9.0
WisB 2.20 9.30
FI3A 1.70 11.50



MDD UAL BIZASTRENE
W RR 80-2

WEST BOUND (cont'd) Gt
cous LIMESTONE SANDS' TONE Ccone 1.2 ¥ T
W15 1.70 11.40 E19A 2.4 (R
W15C 1.80 10.60 19 i 0.5
158 3.00 9.40 £198 1.10 1055
w16A 3.50 9.50 E20A 1.50 10.40
W16 2.50 10.30 E20 1.0 9.20
W16C 2.80 9.50 E203 1.20 - 10.50
w17 1.40 10.70 E21B 1.70 10.19
18 1.90 10.40 E21A 2.90 10.22-
W19 1.80 10.60 : E21 1.00 11.49
W20A T.60- 9.90 E21C 1.99 10.53
W20 1.80 9.10 E22 1.8 10.00
w203 "1.90 9.20 ©23 1.0 DRI
e 2.40 9.10 Ez24A 1.40 3514
AT " L 1] 11.00 S E24 1.40 9,99
W21 o 1.60. 8.40 E24B 1.60 oo B
___________ S 05 1 - M. ~TEIT T 1.00 11.39 .
E26A 1.90 9.80
E26 1.29 10.10
E26.B 1. 60 ' 9,90
e 2.00 9.90 E27A 2.40 9.0
Vvi23D 2.00 10.00 E27 2.00 9.00
W23C 1.70 9.20 E27B 2.00 9.50
17233 2.00 8.60 E28 1.20 15.70
23A 2.00 9.00 E29A 2.09 10.3%
123 2.20 - 9.10 E29 2.00 - ] 11.20
7238 2.00 10.50 E298B 2.10 ~ ¢.70
24 2.00 10.40 E20A 2.00 ' . 29
“23A 2.80 8.90 E30 2.50 11.10
w23 2.50 8.50 2303 2.00 9.60
PRVERS 2.60 9.90 E31A 2.4 9.60
25 1.90 10.00 E31 2.00 9.93
w27 2.20 9.60 E31B 2.60 9.59
17283 2.40 10.00 E32 2.00 10.20
W28A 2.00 11.90 E33 2.30 9.7
w23 2.00 11.80 E34 1.89 12.10
w23C 2.70 11.40 . ’

W32A . 2.40 9.50
V32 2.20 9.10
328 - 2.10 10.10
w33 2.10 9.90
2.60 9.20
2.10 10.50

2:10 10.40




Project Summary of Sections Outside Thickness Tolerances TFor Knott County
KY RR 80-423, SSP 060-0080-007-014~048-C

EXCESS DEDUCT [ON

DEFICIDNT

STATIONS LINEAR FEET (MEASURED) (ADJUSTED) DEDLCTTON
WESTBOUND LANE, 12.0 INCH BASE
4101+68-4105+18 350 15.2 0.0 ——
4111+52-4121+19 967 114.8 58.6 —
4131+21-4140+21 900 88.4 36.1 ——
61424914 164+325 134 1.9 0.0 N
4161+59-4165+26 367 13.3 0.0 S
4200+15-4203+65 350 — —_— 47.0
£:204+52-4208+54 402 18.6 0.0 —_—
4209+24-4212+16 292 23.3 6.3 —
4212+85-41214+434 149 — — 19.5
4221+64-4226+45 481 34.5 6.6 R
4230+43-4234+97 454 30.5 4.1 —
4239+79-4244+66 487 20.2 0.0 —
4281+31-4287+31 600 —— ——— 72.5
4291+97-4294+93 296 — — 53.7
4306+13-4313+66 753 — — 112.5
4332+28-43304+38 210 —— —— 22.8
4359+40-4367+15 775 122.0 77.0 B
4602+84-4403+95 111 — e 9.7
4422+78-4425+03 225 1.6 0.0 R
EASTBOUND MAINLINE, 12.0 INCH BASE
4131+78-4134+88 310 -— — 33.6
4149+89-1158+67 878 ———- - 111.0
4163+23-4165+75 252 5.5 0.0 ——-
6179+93-4184+50 457 — —- 88.6



EXCESS DEDUCTIOM DEFLICEINT
STATIONS LINEAR FEET (MEASURED) (ADJUSTED) DEDLCTT.OM
EASTBOU&D MAINLINE, 12.0 INCH BASE
4191+64-4194+47 283 —— — 1.8
4250+64-4251+45 81 — —— 7.0
4252+62-4257+71 509 34.8 5.2 ——
4258+54-4269+20 1066 ———— —— 178.7
4272+81-4275+38 257 — ——— 31,7
G2BTHTT=4DBEHGT 292 — — AU
4290+47-4295+12 470 34,6 7.3 I
4321+58-4324+38 280 m—— S 24 .4
4342+18-4345+18 300 —_— ——— 26.1
4352+00-4354+92 292 — —_— 317
4371+95-4374+51 256 13.0 0.0 ——
4381+77-4384+44 267 21.3 5.8 —
4392+92-4394+27 135 - e 12.7
WESTBOUND SHOULDER, 4.0 INCH BASE
4293+17-4296+27 310 — — 13.8
EASTBOUND SHOULDER, 4.0 INCH BASE
4132+66-4138+61 595 - -—— 38.9
£232:+37-4238+37 600 — —e 27 3
4254+19-4255+32 113 _— — 4.0
TOTAL DEDUCTIONS
EXCESS TONNAGE - 207.0

DEFICIENT TONNACE - 1038.7



oo Huohewan,

MEMORANDUM

TO: Lee Holbrook
District Materialg Engineer
District #10, Jackson
FROM: John E. McChord
Director
Division of Materials
BY: ‘Dwight Walker L0 e,
DATE: February 2, 1982
SUBJECT: Density of Bituminous Concrete Cores

County: Knott

1
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KR ouU=4n2F

&

» : AL
TYOJeECL NU.. K

Attached 1s a list showing the densities of various

bituminous cores taken from the pavement of the subject project.

The cores tested were those taken for thickness requirement.
cores which were not damaged or distorted during hauling and handling
were checked.

Please contact this office if additional information or clarification

The results listed here are for your information.

is needed concerning this report.

JEM:DW:v]js
Attachment

cc: Art Peel

Project File

Those



DENSITY O BLTUMINOUS CORES

152.2 pcf (limestone)

COUNTY: Knott . TARGET Drisity - 140.0 pef (sandstone)
PROJECT KKUMBEL: KY RR 80-423; SSP 060-0080-007-0L4-C48-C (B50)
CORE STATION MEASURRD NMARSEIALL

N UMBER NUMBLR DENSITY  PLRGENT
1 4093+78 145.0 95.3
3 4113+28 143.7 94, 4
5 N I Y % K E 15522 G54 "
6 4143+78 142.2 93.4 ”
7 4153457 1432 2.8 "
8 4163+72 - 144.8 95.1 N
10 4183+36 143.9 94.5 v
11 4193+20 142.8 93.8 "
12 4203+25 145.3 95.5 "
13 4213+67 144.9 95.2 "
14 4223+18 144.6 95.0 "
15 4233+55 142.1 93.3 "
16 4243+80 146.4 96.2 "
17 4253+21 ' 147.8 97.1 N "
18 4263+75 148.5 97.6 "
19 4273+63 150.3 98.8 "
20 4283+04 145.0 95.3 ”
21 4293+34 149.3 98.1 "
22 4303+21 150.1 98.6 "
23 4313+55 141.5 93.0 "
24 4323+58 146.7 96.4 "
25 4333473 140.6 92.4 "
26 4343+18 149.9 98.5 "
27 4353+25 147.3 96.8 ”
28 4363+48 142.3 93.5 "
29 4373+51 143.3 94.2 "
31 4393+67 145.7 95.7 "
32 4403+70 - 145.9 95.9 "

Limestone
1 4093+18 141.6 93.0 West Bound M/L
2 4103+18 148.8 97.8 "
. n

5 - 4133+21 142.6 93.7 "
7 4153+24 143.5 9.3 "
8 4163+26 145.7 95.7 "
9 4173+10 138.2 90.8 "
12 4203+04 145.8 95.8 "
14 4223+02 147.6 97.0 "
15 4233+26 142.8 93.8 "
16 4243+46 145.9 95.9 "
17 4253+14 143.4 94.2 .
19 4273+37 144.9 95.2 "
20 4283+31 145.9 95.9 "
22 4303+00 140.1 92.0 "




DENSITY O BITUMINOUS CORLS

: 152.2 pcf (limestone)
COUNTY: __ Knott TARGET DENSLEY = 140.0 pef (sandstone)

PROTECT PIUBﬁBEHt KY RR 80-423; SSP 060-0080-007-014-048-C (850)

CORL STALION MEASURED MARSTIALL
NUMDER _ NUMBER DENSITY PERCENT R
23 4313433 148.9 97.8 West Bound-L'stene
25 4333471 140.5 933 : ’
26 . 4343+21 141.9 93.2 !
27 4353431 : 143.8 94.5 "
""""""" T 28 GI6IFIT T Ta4e6.1 96.0 "
29 4373424 147.9 97.2 "
30 4383+28 " 140.6 92.4 "
31 4393458 143.8 94,5 "
32 4403+51 145.8 95.8 "
33 4413 53 142.6 . 93.7 "
34 4423+03 127.9 ' 84.0 "
’ Sandstone
1 4093+78 140.3 100.2 East Bound M/L
3 4113+28 ’ 139.9 99.9 : "
5 4133+45 138.2 : 98.7 h "
6 4143+78 135.9 . 97.0 "
7 4153453 136.1 97.2 "
8 4163+72 139.4 99.6 "
10 4183+36 138.0 98.6 . "
11 4193+20 137.2 98.0 ' "
12 4203425 138.6 99.0 '
13 4213+67 139,5 : " 99.6 "
14 4223+18 138.7 99.1 "
15 4233+15 140,0 100.0 v
16 4243+80 137.7 98.4 "
17 4253+21 140.6 100.4 "
18 4263475 1413 3069 u
19 4273+63 ) 140.3 100.2 "
20 4283404 " 137.8 98.4 "
21 4293+34 139.7 99.8 "
22 4303+21 138.6 99.0 "
23 4313+55 139.5 99.6 "
24 4323+58 138.6 99.0 "
25 4333473 136.8 97.7 "
26 4343+18 138.1 98.6 "
27 4353+25 138.7 99.1 "
28 4363+48 140.2 100.1 "
29 4373+51 139.6 99.7 " !
31 4393+67 140. 4 100.3 " !
32 4403+70 142.5 101.8 " .
Limestone
11 4294460 138.5 98.9 West Bound Shoulder
12 4314496 139.4 99.6 " _ :
14 4354+30 - 138.8 99.1 .M
t




DENSITY OF BITUMINOUS CGRLE

152.2 pcf (limestone)
COuMNTY: Knott o . TARGET IMONS{I: =~ _140.0 pef (sandstone)

PROJECT NUMBER: KY RR 80-423; SSP 060-0080-007-014-048-C (850)

COREL STATION MEASURED MARSHS
NUMBER NUNMDBILR . DJiNSITY T RENAREY

Timestone — — T 7

15 4374+18 137.8 98.4 West Bound Shoulder
16 4394433 137.2 98.0 "
17. T 4414+15 139.8 99.9 "
18 5432410 1385 001 n

' Limestone

11 4294+27 . 140.0 100.0 East Bound Shoulder
12 4314+40 137.7 98. 4 "
14 4334+36 141.3 100.9 "
15 4374+60 136.6 97.6 "
16 4394+18 134.7 96.2 "
17 4414+54 139.8 99.9 "
18 4431+90 139.1 99 .4 "

) Sandstone
1 4093+18 139.9 99.9 | West Bound M/l

2 4103+18 ' 136.5 97.5 - "
5 4133+21 137.9 98.5 "
7 4153+24 137.8 94.4 "
8 4163+26 136.7 97.6 "
9 4173+10 139.1 99.4 "
12 4203+04 . .137.4 98.1 "
13 4213+40 135.7 96.9 "
14 4223+02 139.1 99.4 "
15 4223+26 138.0 98.6 "
16 4243+46 136.1 97.2 "
17 4253+14 138.3 98.8 v
19 4273437 118.1 84.4 "
20 4283+31 137.6 98.3 "
22 4303+00 - 133.9 95.6 "
23 4313+33 125.1 89.4 "
24 4323+66 118.8 84.9 "
25 4333471 141.2 100.9 "
26 4343+21 141.0 100.7 "
27 4353+31 140.4 100.3 "
28 4363+27 141.5 101.1 "
29 4373+24 138.9 99.2 "
30 4383+28 138.4 98.9 "
31 4393+58 125.7 89.8 "
32 4403451 125.8 89.9 "
33 4413453 125.2 89.4 "
34 4423+03 140.2 100:1 "

Average D|nsity (limestone) =|94.9% . '

Average D|nsity (sandstone) =|98.17% ]

) !

!




