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ABSTRACT

The State of Idaho has many miles of interstate that are showing signs
of premature pavement distress. The distress is evidenced by extensive pave-
ment cracking. The purpose of this research project was to determine the
conditions that were contributing to cracking. The study was confined to the
southeastern section of the State.

Roadway cores were taken and physical properties of recovered cores were
determined. Project construction history as well as current national research
activities relevant to the study was reviewed.

Stripping aggregates and improper asphalt selection were considered to be
the primary factors causing premature pavement cracking. Selection of asphalt
based on its temperature susceptibility is recommended. Since the mechanics
and cure for stripping, which simply is a bond failure between the asphalt and
aggregate, is still a point of conjecture and until the time that a more def-
initive answer is available, continued emphasis should be placed on seal coats,
permeable bases, and Tow pavement air voids. These are proven steps that can
minimize damage to pavements from water induced stripping.



INTRODUCTION

Of prime importance in the selection of one pavement type over another
(i.e. portland cement concrete opposed to asphalt concrete) is durability.
When either pavement fails to fulfill its respective design life then the
economic justification procedure loses its validity.

If for some reason a particular type of pavement falls short of meeting its
aesign life, two options are available. (1) Determine why the pavement type is
not achieving design durability and correct the design deficiencies, (2)

Abandon the use of the type in favor of a more suitable type. The first option
might increase the initial cost inordinately for a particular type precipitat-
ing the selection of Option 2. In essence this report deals with Option 1.

The purpose of this research study is to determine why, in certain geographical
areas within the State, flexible asphalt pavements are showing signs of premature
deterioration. Evidence of deterioration can be seen in badly cracked sections
of interstate highways in southeastern Idaho.

In an effort to find causes or conditions which have reduced service life
of flexible pavement, Research Project #70 was initiated to study several sel-
ected projects in the areas that are performing unsuitably. Each project was
cored and studied with hopes that a solution could be found which could then be
applied to our design standards, ultimately extending intended design life.

In an effort to reduce variables certain research conditions were imposed.
Projects were studied in pairs. The paired projects were in proximity to each
other; one that showed signs of premature distress, the other apparently per-
forming as designed. By this method of study, variables such as climatic condi-
tions, sources, asphalt source and other variables were minimized.

Shown on the following page are six projects (3 paired projects) that were
selected for study. Listed are the project number, district location, conditional
assessment and descriptive location. It is important to note that conditional
assessments were made visually during a field examination. Initial assessments
were not supported by any physical testing, only superficial observations were
made. Assessments as to true condition were revealed after testing was completed.
It was discovered, after testing and examination of cores, the preliminary ob-
servations were not entirely accurate.

As testing proceeded at the Materials Laboratory, considerable time was
spent studying current national research activities in pavement failures.



Project
I-15W-4(13)97

[-15W-4(9)88

I-80N-3(34)196
I-80N-3(7)199

1-15-3(11)187
I-15-3(21)163

Research 70

Projects Under Study

District Condition*
1 Good
1l Poor
2 Good
2 Poor
6 Good
6 Poor

Location
Massacre Rocks-Rockland Jct.

Rockland Jct. - Igo Overhead

Hazelton I.C. - Kasota Rd. I.C.

Kasota Rd. I.C. - Burley-Paul I.C.

Pleasant Valley - Monida
3 Mi. So. Dubois - China Point

* Judgement made by a visual observation at the outset of Research #70.



RECOMMENDAT IONS

Most experts in the field of asphalt technology agree that water is the
mechanism which causes debonding or stripping of the asphalt coating from the
mineral aggregate. They do not all agree on how water and other factors work
together to cause this phenomenon. Although all answers associated with
asphalt stripping are not known, certain steps can be taken to reduce or poss-
ibly eliminate stripping, hence extending pavement life.

Since a great portion of the pavement problems encountered in southeastern
Idaho are associated with aggregate-asphalt interface debonding, the recommenda-
tions listed below are directed towards reducing the severity of this problem.
Furthermore, many of these recommendations are not new and are currently being
practiced with varying degrees of success.

1. Air Void Control - Pavement air voids should be strictly controlled
to 3% - 7%. This is emphasized in literature dealing with stripping.

2. Aggregate Control - Compaction to a density of 3% - 7% air voids is
dependent upon proper gradation for the particular source. The
Laboratory must provide a gradation that meets mix design minimums
and is economical to produce. Control of that gradation within
tolerable limits must occur at the crusher.

3. Rolling - Rolling must be completed at as high a temperature as poss-
ible. Thin courses (0.15' and less) and unfavorable weather condi-
tions (wind and temperature) must be avoided.

4. Anti-Strip Measures - The immersion compression anti-strip test
(AASHO T 165 and AASHO T 167) is a standard lab test for determining
anti-strip measures but it does not correlate well with field per-
formance; i.e. materials sources CL-40 and CL-56 based on Lab aggre-
gate source records are not strippers, hence, no antistrip was used.
However, moderate to severe stripping was encountered on both projects
that used aggregate out of these sources. The Igo section, when built
with aggregate source Pw-54, did not show stripping problems in pre-
liminary testing but this project is now severely stripped. Aggre-
gate source Bk-142s is known to be a stripping aggregate, yet accord-
ing to Robert Lottman's investigations into stripping Bk-142 did not
show any visual damage.

[ recommend a study be undertaken to modify our AASHO method or adopt
one that will more accurately predict field performance. Dr. Lottman
of the University of Idaho, outlines in detail the tensile split test
in NCHRP 4-8(3). This method appears to correlate better to field
performance. Consideration should be given to using this test method
as a replacement for our AASHO test method.



Qur immersion compression test method for detecting stripping does
not correlate with field performance. Furthermore, it has been

noted that anti-strip tests are often carried out with asphalt brands
that are not used during construction. Asphalt to be used on the
project should be known in advance so that anti-strip and mix design
tests are more representative of field conditions. In essence, test-
ing should be closely related to what will be used in the field.

5. Some aggregate pases appeared to trap water, thus promoting stripping.
Gradation requirements for granular bases should be reviewed to
assure ourselves that they will promote free migration of water.
Macadam type bases could conceivably provide alternatives for imper-
meable granular bases.

Two recommendations not related to stripping are suggested. It is recommended
that all asphalt cements be selected with regard to environmental temperatures as
outlined in the discussion. In no case should a brand or grade change be allowed
without approval of the State Materials Engineer.

It is also recommended that all resident engineers oOr chiefs and project
engineers or chiefs be thoroughly schooled in mix design procedures and asphalt
technology. In this way they will be able to recognize and properly implement
lab findings.



TESTING PROGRAM

It was decided at the outset that two cores, within a few feet of each
other, would be taken for each mile of roadway on each project. The additional
core would be necessary to facilitate the testing program as outlined below.
ATl testing was done at the Boise Central Materials Laboratory to the extent
and nature as listed below:

CORE I
Tensile Split (Wet) Idaho T-11
Bulk Specific Gravity Idaho T-86
Rice Gravity Idaho T-86

CORE II

Tests
Tensile Split (Dry) Idaho T-10
Bulk Specific Gravity Idaho T-86
Rice Gravity Idaho T-86

On a random selection of several cores the following tests were run:
Test

Reflux Extraction Idaho T-3

Gradation Idaho T-1

Tests on Recovered Asphalt

Dgctility @ 77°F &:38.2°F AASHO T-51
Retained Penetration ¢ 77°F & 39.2°F AASHO T-49
kinematic Viscosity @ 275°F AASHO T-201

Testing followed the procedure established in NCHRP Project 4-8(3). The
wet tensile split test differs from the dry split by preconditioning in water.
The wet break includes a 30-minute vacuum saturation in water, followed by a
30-minute soak outside of the vacuum. Split testing on the wet core is started
after a 2-hour bath in distilled water at 73°F in lieu of 55°F used in NCHRP
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4-8(3) as no means were available to cool to 55°F. The dry cores are not pre-
conditioned and are tested with the cores at room temperature (73°F).

Paired Cores

Dr ore Wet re
v‘
S e St
B

Core 1 Core 11

Figure 1

Figure 1 shows how the cores were numbered. At every milepost two cores
were taken within a few feet longitudinally of each other, one received an L
postscript (i.e. 601A) the other "B" (i.e. 601B). If the project had an
asphalt treated base and was of sufficient depth for testing it was cut away
and testing was conducted separately on the ATB portion of the core. To dis-
tinguish petween ATE and surfacing for a given core a second postscript was
assigned to the ATB portion of the core (i.e. 601AB for the ATB portion of
core A, 601BB for the ATB portion of core B).

Bulk and Rice specific gravities were run on all cores. A few select cores
underwent Abson Recovery Tests. This includes a reflux extraction to recover
the asphalt. The residue was distilled and the recovered asphalt received duct-
ility and retained penetration tests at high and low temperatures. In addition
to these two tests Kinematic Viscosity @ 275°F was determined.

Before the testing program was set up, certain goals were set and the test-
ing program was tailored to achieve those goals. Tensile strength of an asphalt
concrete pavement is a very important property as related to durability, hence,
selection of the tensile split test to indicate this quality.

The active forces on a pavement may be external or internal. The external
force is obviously traffic. Internal forces may be created by 1iquid pressures
or thermal stress induced by changes in temperatures. It is common knowledge
that tensile failure is the major mode of failure in an asphalt concrete pave-
ment. Most pavement cracking is the result of tensile failure. Oxidation and
stripping of asphalt are factors in pavement deterioration and are indicated by
tensile strength loss.



Another advantage of the tensile split test is to quantitatively evaluate
potential stripping aggregates. The wet core is subject to more severe condi-
tions and if the aggregate in a mix is potentially hydrophylic the wet cylinder
will have lower tensile strengths. The tensile split measures the loss of
adhesion due to the severe preconditioning during the wet procedure.

The bulk specific gravity and rice gravity are used in calculating roadway
densities and maximum theoretical density, respectively. The ratio of bulk
specific gravity to rice gravity is a means of computing air voids.

The reflux extraction is necessary in order to establish the asphalt con-
tent of the asphaltic concrete and to recover asphalt for testing of the residue
material. Gradation can be compared to that of the suggested mix design to
insure that the gradation complies reasonably with the one recommended.

The recovered asphalt was tested for ductility, retained penetration, and
kinematic viscosity.

Ductility is an important characteristic of asphalt cements. Ductile asp-
halts are more pliable and more temperature susceptible at Tow temperatures.

Penetration is an index to asphalt hardness or consistency - the softer the
asphalt or less viscous the greater will be the penetration.

Viscosity tests are used to determine the flow characteristics of asphalts
in a temperature range.

Tables I, II, and III summarize the test results for all projects studied.
Additional information on all projects is to be found in the Appendices, includ-
ing project history, core logs, and individual results.
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Igo Overhead-Rockland Jct. I.C. and
Rockland Jct. I.C. to Massacre Rocks

Discussion of Test Results

The section of Interstate from Igo Overhead to Rockland Jct. I.C.
(American Falls Bypass) shows more distress in terms of pavement cracking than
any of the other projects studied. Shown below is a picture which typifies the
type and amount of cracking encountered along this section.

Cracking was most severe in the travel lane and portions of the mat were
being displaced due to traffic action. Examination of test results (Tables I
and II) show Tow average tensile strength for the Bypass Section. The tensile
strength for Massacre Rocks Section are acceptable for the pavement age. Aver-
age air voids on both projects are within reasonable Timits and the 4.6% air
void average is quite acceptable for the American Falls Bypass Section.

Abson recovery results are normal with the Bypass Section showing excell-
ent average retained pens and ductilities. The Tow average air void content
1s probably an important factor in retarding the aging process of the recovered
asphalt. The Massacre Rocks section shows rather poor average ductilities with
normal penetrations and viscosities.

_ Aging (increase in viscosity, loss of pen, and ductility) occurs very
rapidly the first few years, then approaches a steady state condition at which

2



further losses (gains in regard to viscosity) occur very slowly. In fact, a
loss of about 50% in penetration for an asphalt is not unusual after the mix-
ing and laydown operation are completed.

Plantmix aggregate gradations taken from construction records were com-
pared with those obtained from abson recovery tests. No aggregate degradation
was apparent. This comparison was made on all projects and the results were
similar.

Conclusions

The Massacre Rocks Section is performing well with 1ittle evidence of
stripping. Figure 2, on the following page, shows the typical cores taken from
this section. Cores were sound with almost no evidence of stripping. Aggregate
source PW-31 from which this section was built, historically speaking, is not a
stripper. The Igo-Rockland Interstate Section is badly stripped and the aggre-
gate source PW-54 has shown a need for anti-strip additives in all recent Hveem
mix designs.

Project data indicates that no anti-strip additives were used in the mix.
[t would appear based on project history, recovered cores, test data and fie@d
observation that the extensive cracking is directly related to severe stripping
~ problens.

During the field coring operations two important observations were made:

(1) Roadway cores were stripped from the bottom up. Figure 3 shows
recovered cores taken from the Igo-Rockland Section. Although not as apparent
on the "A" cores, the "B" cores show evidence of stripping. Some cores were so
badly stripped that they disintegrated during the drilling operation.

(2) Untreated base material was holding water and not allowing free migra-
tion downward. Figure 4 was taken some 10-15 minutes after the water was intro-
duced into the core hole. Holding or ponding of water occurred at almost all
drill holes where stripping was observed. There was not apparent drawdown even
after one-half hour. The core hole depth was approximately 0.4' deep with the
unprimed base exposed. Drainage should have occurred in the base but did not.
It was evident that this base was not free draining as intended.

Several situations may be occurring independently or in combination. When
certain soils or aggregates demonstrate low permeability they nearly always will
have high capillarity. This might be possible, however, no testing was con-
ducted on base material. Any water that can enter the pavements through cracks
or surface imperfections will not be readily drawn away from the pavement-base
interface, thus creating the environment for stripping activity at this inter-
face. As stated earlier this stripping was progressively worse from top to
bottom of each core observed. In summary, three distinct areas have contri-
buted to rapid deterioration in this pavement.

(1) Failure to apply anti-strip measures, i.e. rejection of the source or
use of the same source with additives.

wiRe
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(2) Poor permeability of the base material. The extensive cracking is
merely symptomatic of loss of strength in pavement course due to progressive
stripping.

(3) During moist and freezing periods of the year, freeze-thaw action of
a saturated base can result in additional cracking. Once the mat opens up with
the first cracks the problem is continually aggravated by the influx of moisture in-
to the pavement and base course. Low air voids and permeable bases will go far
in alleviating stripping problems as shown by Dr. R. P. Lottman in Idaho
Research Project No. 47 - The Moisture Mechanism that Causes Stripping in "
Asphaltic Pavement Mixtures.

Figure 4 - American Falls Bypass

i I



Dubois - China Point
and
Pleasant Valley - Monida

DiEscilssion=of lest NesijiltEs

The Dubois Section was built 9 years ago, while Pleasant Valley to Monida
was built in two sections - Pleasant Valley to 3 Miles South and 3 Miles South

to Monida, 7 and 13 years ago respectively.

On the basis of test results and contrary to expectation the Dubois project
shows higher average tensile strengths and Tower average air voids. The Monida
project tensile split tests ran lower (26.9 psi) than any other project studied.

Average air voids for the Dubois project are 5%; for Monida are 8.2%. Tests
on recovered asphalt indicate a greater loss of low temperature ductility for
Monida. Monida also showed the highest kinematic viscosity at 911 centistokes.
Low and high temperature penetration were comparable and normal for projects of

this age.

Contrary to expectations wet tensile strengths were greater than dry making
indexes of retained strength greater than one. Correlation tests were run at
the University of Idaho by Dr. Robert Lottman and similar results were encountered.
This situation has occurred during routine mix design at the Central Materials
Laboratory on immersion compression cylinders.

Only theories exist as to possible reasons for wet strengths exceeding dry
strengths. 1In fact, on almost all projects studied, under Research 70, wet
strengths exceed dry strengths.

Conclusions

After 7 years the average air voids found on the Monida project remained
unusually high at 8.2%. Normally air voids will drop about 1% to 2% each year
during the dirst 1 or 2 years. This is brought about by additional traffic com-
paction. When this project was built average air voids must have been nearly 10%.
When plantmix is placed with such high air voids, mat 1ife is unquestionably
reduced by rapid oxidation of the asphalt.

A check of the aggregate source records for C1-40 and C1-56, used respect-
ively on Monida and Dubois, shows that neither demonstrated stripping tendencies
using the immersion compression test-Idaho T-35. Table III is a visual stripping
evaluation made after cores were broken open following the tensile split test.
The +4 column indicates percent coating of aggregate contained on the No. 4
screen and above. The -4 column represents percent coating of aggregate falling
below the No. 4 screen.

Although C1-40 and C1-56, based on aggregate source records, were not
supposed to be stripping aggregates, stripping was quite evident on both projects.
Figure 5 shows pictures of roadway cores taken from the Dubois project portray-
ing some of the cores that were stripped.

o



Figure 5 - Cores

taken from Dubois Section

SR

of Interstate.




Buriey 1.0, =~ Kasoks Bd, I .C. dng
Kesota Rdi 16 = iHazelton [.C.

Discussion of Test Results

Project history data compiled in the Appendix of this report show remarkable
similarities between these two projects: same contractor; aggregate source and
type; asphalt supplier and grade; total depth and individual 1ift depths equal;
and average daily traffic. The only obvious differences are 1% hydrated lime
was used as a filler in the surfacing of the Hazelton Section. This section was
also built 1 year later in 1967. A look at Tables I and II show similar happen-
ings.

Individual cores were separated at the ATB-surfacing interface and testing
was conducted on each segment. Tensile split tests on the surfacing are excell-
ent and comparable for both projects. Air voids for the surfacing are excellent,
both averaging near 5%. The ATB tensile splits show an expected normal decline
in strength with the dry tensile strength of the Hazelton job about 8 psi below
the Burley section. The average percent asphalt extracted for the ATB on this
section is Tower, no doubt contributing to lower tensile strengths.

Air voids of the ATB are high in both sections. The ATB on these sections
was placed in a single 0.4' 1ift. This type of thick 1ift construction retains
its temperature for longer periods of time when compared with thinner 0.1' to 0.2
lifts. In light of this it seems doubtful then that the mat chilled before roll-
ing was completed. Aggregate gradation problems or insufficient compactive effort
may have contributed to high air voids in the ATB.

Average penetrations are identical and the asphalt aging process is stabil-
izing. Ductilities and viscosities for both projects appear to be low and high
respectively as compared to other projects. However, it is significant that the
original asphalt was a low viscosity-low penetration (60-70) asphalt cement qnd :
with the aging process proportionately Tower retained ductility and higher viscosity
values have occurred. Cs-142, the aggregate source used on both projects, is a
source that lacks natural fines and sufficient oversize material to make the
needed fines; therefore, it is difficult to make up a suitable mix design without
rejecting or importing fines. By examining pit file information it cannot be
concluded that Cs-142 is or is not a stripping aggregate. The roadway cores show
little evidence of stripping.

The Burley Section appeared to be in the poorest condition based on a pre-
Timinary visual examination. A closer look during the field coring program showed
little physical difference between either project.

Figure 6 graphically portrays the problem encountered on both sections. Full
width-full depth transverse cracks are occurring at 50'-150"' intervals.

o



Core taken on transverse crack (cracked
entire depth).

Full width transverse cracking occurring
50' to 150 intervals.

Figure 6
dome




Conclusions

Based on test results, it is difficult to find conclusive evidgnce as_to
what condition or conditions caused the extensive, transverse cracking. Lib-
rary research has uncovered an article which provides the most probable explana-

tion.

The article entitled "Low Temperature Pavement Cracking in Canada-The
Problem and Its Treatment" was written by many leading Canadian experts in
the field of asphalt technology. The article notes that as temperatures be-
come successively lower, two things happen to the paving surface.

(1) The pavements try to contract but frictional restraint of under-
lying layers tend to restrict movement, creating induced stress
that may exceed tensile strengths resulting in pavement fract-
ure or cracks.

(2) With cold temperatures, some asphalts become much stiffer and
are more likely to crack than others.

Transverse cracking as opposed to longitudinal is prevalent since pave-
ment stresses are greater in the longitudinal direction.

Table IV contains weather information recorded at the Burley Airport which
is within a few miles of each project. Temperatures in this local area drop to
below zero and minimum temperatures last late into the spring and early in the
fall. The purpose of this table is to show temperatures are severe enough to
consider low temperature pavement cracking as suspect.

Lowest Last Spring Minimum First Fall Minimum
Year Temp 16° or Below 32° or Below 16° or Below 32° or Below
Date Temp Date Temp Date Temp Date Temp
186 .~ 7 4-1 16 5-14 26 11-6 16 9-13 30
1968 . = 6 331 36 5-16 27 11-14 15 10-3 25
1969 2 3-14 14 4-30 26 Ll=23.. 12 10-3 32
0. v 3-25 14 Balb.. 22 10-28 16 9-14 30
1wy 2.8 3-18 9 4-18 32 10-39 9 9-18 32
Ll 3=27 15 5-9 28 10-30 14 9-12 32

Table IV - Temperature Extremes and Freeze Data
(Burley FAA Airport)

L



Figure 7 is a bar graph taken from the aforementioned report from Canada
on low temperature cracking. This chart graphically summerizes the two most
important variables outlined in this report.

Note in the upper chart how the number of transverse cracks per mile
decline with an increase in viscosity for a nearly constant pen grade asphalt.
Referring to the other bar graph, as the pen increases the number of transverse
cracks per mile decrease. The penetration and ductility numbers are original
test values before mixing or Taydown operations. Stated conversely a decrease
in penetration number results in more transverse cracks and similarly a
decrease in viscosity for a given penetration grade of asphalt also results in
an increase in transverse cracking.

Referring once again to Table II, it is apparent that a low pen grade
asphalt was used (60-70) on both projects. This is undesirable as outlined
above. The original kinematic viscosity of the 60-70 pen grade asphalt was
288 and 252 for Hazelton and Burley, respectively, These viscosities fall within
the Tower viscosity limits of this particular pen grade asphalt which again
causes increased transverse cracking.

It is the author's opinion that the three conditions previously discussed,
i.e. low viscosity, low penetration, and cold temperatures have been the primary
cause of transverse cracking encountered in this area.

A search of other projects statewide was made to determine if any projects
used the same pen grade asphalt full depth (i.e. surfacing and base). Only two
projects were found and they used 60-70 pen grade asphalt in surface only, with
higher penetration grades used in the ATB.

Summarizing the Canadian work, Norman MclLeod suggests, "That the selection
of original asphalt cement should be primarily guided by *penetration index and
the minimum pavement temperature." He further emphasizes, "That if higher tem-
perature stability requirements are not met, a less desirable asphalt cement
would have tc be chosen and some cracking tolerated.”

McLeod has prepared a design aid (Figure 8) which can be used for select-
ing the proper pen grade asphalt, knowing viscosity and original pens. For
example, let's determine the minimum pen grade asphalt that could be used in
the Burley area. Surface pavement temperatures might be expected, based on
historical temperature data, to drop to 0°F. Entering the chart, for PI's
between 0 and -1.5, selection is limited to 85-100 penetration grades and above.
Pen grades with PI between .86 and 1.5 would require pens of 150-200.

Based then on these efforts in Canada, to control transverse pavement crack-
ing, selection of the 60-70 pen asphalt for the Burley section was not wise.

*The penetration tndex, developed by Pfeiffer and Van Doormaal, is a method for
measuring the temperature susceptibility of asphalt cements based on softening
point and penetration at 77°F.
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KEY TO LOG OF ROADWAY CORES

Trans. - Transverse

Long. - Longitudinal

0.W.P. - Quter Wheel Path
[.W.P. - Inner Wheel Path
B.W.P. - Between Wheel Path
P. 0. - Passing Lane

T. E. = ‘trave] Lame

I.C. - Interchange

Two cores are represented by each sample number; the postscript "A" or

"B" differentiates between paired cores taken at the same location.
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LOG OF ROADWAY CORES
Pleasant Valley-Monida

Sample Number Mile Post Lane Location Remarks
601 CX-A & B 196.6 SBL BWP 30' from full width trans. crack
/2 M.
from
State
Line ‘t‘f
602 CX-A & B 196.0 NBL OWP ] I ; Full width trans. cracks
Uphill
3% Severe cracking
Grade
| 151 ,A1ligator cracking
35‘/

603 CX-A & B 195.0 SBL IWP 30' down slope from full width trans.
crack - numerous full width trans.
cracks from State Line - occasional
alligators

604 CX-A & B 194.0 NBL OWP No local cracking.
605 CX-A & B 193.0 SBL OWP Full width trans. cracks 300'
606 CX-A & B 192.0 NBL WP No Tocal cracking
607 CX-A & B 191.0 SBL BWP 2' down slope from full width trans.
400' N. cracks
of
Humphries
o
608 CX-A & B 190.0 NBL OwP (30" fi11) No cracking
609 CX-A & B 189.3 SBL WP Very little cracking last 3 mi.

192.0 MP - 189.0 MP. "A" core
drilled 2' from full width trans. crack

610 CX-A & B 188.3 NBL BWP No local cracking

L0



LOG OF ROADWAY CORES
Dubois - China Point

Sample Wumber Mile Post Lane Location Remarks
601 CX-A & B 164.8 SBL WP Drilled 1' from long. cracks 4'-5'
Tong in W.P.
602 CX-A & B 165.0 NBL OWP Long. joint cracking
603 CX-A & B 165.4 SBL Owp Multiple short long. W.P. cracks,
cracking in OWP, core taken 2' from
cracks
604 CX-A & b 165.8 SBL Owp Extensive long. and trans. cracking
605 CX-A & B 166.0 SBL IWP No local cracking
606 CX-A & B 166.45 SBL OWP il 2 .0 JoceE] -erackiyg.  Lovtes
taken 300' south of 607 CX-A (stripped
core)
607 CX-A & B 166.5 SBL OWP Small amount of short long. cracks-
EXTREME STRIPPING*
608 CX-A T NBL owp Taken 2" from long. crack
B Drilled on crack
609 CX-A & B 168.0 NBL OWP-PL  100' South of Dubois I.C.(no cracking)
610 CX-A & B 169.0 NBL OWP No cracking
611 CX-A 170.0 SBL OwWP Cored 3" away from localized alligator
cracking
B Predominantly long. cracks
C Drilled on crack

*unable to recover complete core, core taken 2' from cracks - 4' cut - poor drainage -
drilling water stands in hole.

w200



Sample Number Mile Post Lane Location
612 CX-A 1716 NBL IWP

B

C
613 CX-A e, 0 SBL Owp
614 CX-A 173.4 NBL IWP
615 CX-A 174.0 SBL IWpP
616 CX-A 4 NBL OwWP
617 CX-A 176.0 SBL BWP
618 CX-A 720 NBL OwP
619 CX-A 178.0 SBL IWP
620 CX-A 179.0 NBL OWP
621 CX-A F9. 7 SBL BWP

Loy

Remarks
Near short (3"-4" long) Long. crack
1/2" from crack
2' from crack
No cracking

BWP cracking-"A" core taken 1'
from crack

No cracks
No cracks

6' from full width Trans. crack.
Some Long. seam cracking

6' from small Long. crack (10'in length)

4' from ¢ seam crack continuous both
directions - no other cracks - cored
on 3% grade.

Minor shoulder cracking - cored on
4% grade

Cracking BWP, end of job (China Pt.)
100" south of grade structure - joint
cracking Long.



LOG OF ROADWAY CORES
Igo Overhead to Rockland Jct. I.C.

Sample Number Mile Post Lane Location

601 CX-A & B 219,56 WBL OWP-TL
602 CX-A & B 278.0 WBL BWP-TL
603 CX-A & B ey R WBL OWP-TL
604 CX-A & B 2765 WBL IWP-TL
605 CX-A & B 215,0 WBL IWP-PL
606 CX-A & b 274.0 WBL BWP-TL
607 CX-A & B 2135 WBL OWP-TL
608 CX-A & B 213.8 WBL OWP-PL
609 CX-A & B ol % WBL BWP-TL
610 CX-A & B 272.0 WBL BWP-TL
611 CX-A & B 270.8 WBL IWP-TL
612 CX-A & B 2710 EBL OWP-TL
613 CX-A & B 212.h EBL IWP-TL
614 CX-A & B 274.0 EBL BWP-TL
615 CX-A & B 275.6 EBL OwP-PL
616 CX-A & B 27/-8 EBL OWP-TL
617 CX-A & B 285 EBL BWP-TL
618 CX-A & B 280.0 EBL OWP-TL

~30-

Remarks

Long. crack BWP, IWP

Extreme Long. & Trans. cracking
Core "A" drilled on small crack

1/2 core recovered-remainder stripped
Across road from sample 607 CX
Mult. Long. cracking

“A" Core stripped
"B" Core stripped (drilled on crack)



LOG OF ROADWAY CORES
Massacre Rocks to Rockland Jct. I.C.

Sampie Number Mile Post Lane Location Remarks

601 CX-A & B 270.0 WBL OWP

602 CX-A & B 268.5 WBL BWP

603 CX-A & B 2.0 WBL IWP

604 CX-A & B 665.5 WBL IWP

605 CX-A & B 264.0 WBL OwP

606 CX-A & B 263.0 WBL BWP

607 CX-A & B Voo WBL BWP End of project-shows some extensive
cracking

608 CX-A & B g8z % EBL OWP Full width crack 10' from core (Trans.)

609 CX-A & B 260.5 EBL IWP

610 CX-A & b 264.5 EBL BWP

611 CX-A & B 266.0 EBL OWP 1' from full width trans. crack (stripped.

612 CX~-A & B 267.5 EBL IWP

613 CX-A & B 268.0 EBL BWP

614 CX-A & B 269.0 EBL OwP 10" from full width trans. crack

615 CX-A & B 269.5 EBL IWP

3



LOG OF ROADWAY CORES
Burkey 1.0 %o rasete Bd. 1.C.

Sample Number Mile Post Lane Location

601 CX-A & B 218.0 WBL OwWp

602 CX-A & B 21 WBL IWP-TL
603 CX-A & B 216.0 WBL OWP-PL
604 CX-A & B 215.0 WBL BWP-TL
605 CX-A & B 214.0 WBL BWP-TL
606 CX-A & B 213:0 WBL [WP-TL
607 CX-A & B el WBL IWP-PL
608 CX-A & B g A EBL BWP-TL

C

609 CX-A & B 213, 0 EBL OWP-PL
610 CX-A & B 214.0 EBL OWP-TL
611 CX-A & B 2158 EBL OWP-PL
612 CX-A & B 216.0 EBL OWP-TL
613 CX-A & B 2170 EBL BWP-TL

Remarks

850' West Rd. Overhead

6" from F.W. Trans. crack

3' from F.W. Trans. crack

2' from Long. Seam crack

Trans. cracking - 50'- 75' apart
300" K. of Kasoba Rd. §.C.

Drilled on F.W. Trans. crack



LOG OF ROADWAY CORES

Kasota Rd. I.C. to Hazelton I.C.
Sample Number Mile Post Lane Location
601 CX-A & B 210: 35 WBL QWP-TL
602 CX-A & B 210.0 WBL BWP-TL
603 CX-A & B 209.0 WBL IWP-TL
604 CX-A 208.0 WBL OWP-PL

B

5
605 CX-A & B 207.0 WBL OWP-TL
606 CX-A & B 206.0 WBL BWP-TL
607 CX-A & B 205.0 WBL IWP-TL
608 CX-A & B 205.0 EBL OWP-TL
609 CX-A & B 206.0 EBL BWP-TL
610 CX-A & B 207.0 EBL IWP-TL
611 CX-A & B 208.0 EBL OWP-PL
612 CX-A & B 209.0 EBL OWP-TL
613 CX-A & B 210.0 EBL BWP-TL
614 CX-A & B 211.2 EBL IWP-TL

=83-

Remarks

Trans. crack 50-100' apart

10' from trans. crack
Drilled on F.W. trans crack

Drilled 6' down sliope from full
width trans. crack

Trans cracks 50-100' center to center

300" east of Northside Canal-1' and
2' from long. & trans. crack respectively

Trans. cracking 50-100' spacing

300" W. of Kasota Hd. I.L.
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