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SECTION I
INTRODUGTION

A. OBJECTIVE

~he objective of this study was to evaluate the effectiveness of differ-
ent treatments for reducing reflection cracking in asphalt concrete (AC)

placed over portland cement concrete (PCC), AC, and soil cement surfaces.
B. BACKGROUND

The United States Air Force (USAF) constructed two test sections to
compare the effectiveness of different materials and construction methods in
reducing reflection cracking in AC pavements. A test section was con-
structed in October 1985 at Peterson AFB, Colorado. It is subject to
medium-sized aircraft traffic such as C-130, C-141, and KC-135. Five dif-
ferent treatments and a control section were constructed over two base pave-
ments (a PCC pavement and a -soil cement base). A preconstruction cracking
survey was performed against which subsequent reflective cracking surveys
are compared to evaluate the efféectiveness of the reflection cracking treat-
ments. Reflective cracking survey and Evaluations 1 and 2 were performed in
July 1986 and June 1987, respectively (Reference 1).

A test section was constructed in July 1988 at Maxwell AFB, Alabama, on
an abandoned runway that will receive no traffic. Six different treatments
and a control section were constructed over 12 inches of AC and asphalt

macadam over a broken PCC base.
C. SCOPE

This report summarizes reflective cracking survey and Evaluathn 3 pex-
formed in April 1988 on the test section at Peterson AFB, as well as the
preconstruction cracking survey and construction specifications for the
Maxwell AFB test section. The surface cracking at Peterson AFB was measured
and mapped to scale, and observations were made as to the effectiveness of

the various treatments. Cracking as a function of AC thickness is




discussed. The current pavement condition index (PCI) -of each treatment
section was also determined in accordance with AFR 93-5 (Reference 2).
For the reader's convenience, tables and figures are placed at the end

of this report.



SECTION II
PETERSON AFB, COLORADO,
TEST SECTION EVALUATION 3

A. .BACKGROUND

A pavement test section was constructed at Peterson AFB, Colorado, in
October 1985 to evaluate the performance of various materials used to reduce
reflective cracking in AC overlays. The test section is a 70-foot-wide by
approximately 4,650-foot-long strip situated between the Peterson AFB apron
and the adjacent taxiway. Two base types were overlaid in this study (a
conventional PCC pavement and a soil cement base course).

The study variables include a control section and five treatments to
evaluate their effectiveness in reducing reflective cracking. The matetial
and construction specifications for the test section are given in
Reference 1. The five treatments are as follows:

1. Asphalt-rubber stress-absorbing membrane interlayer (SAMI)

2. Polymer modified asphalt-rubber stress-absorbing membrane

interlayer

3. Fabric interlayer
Rubber-filled AC (RFAC)

&

5. Conventional AC with joints sawed at the same location
as the underly ‘'ng PCC joints and cracks (not used over the soil
cement base)

Each of the study variables was replicated twice in the test section
construction which yielded requirements of 12 PCC base sections and 10 soil
cement base sections. The length of each base type and the requirements
determined by the study variables produced twelve 275-foot-long sections on
the PCC base and ten 135-foot-long sections on the soil cement base
(Figure 1). The PCC base sections are located from Stations 0+00 to 33+00
of the test section, and the soil cement base sections are located from
Stations 33+00 to 46+50. The construction of the test section involved
milling off the old AC surface and constructing the treatment on its respec-

tive section. Figure 1 also gives the pavement cross section that was




controlled by the existing thicknesses of the adjacent pavement and drainage

requirements.
B. REFLECTIVE CRACKING SURVEY AND PERFORMANCE EVALUATION

1. Previous Survey and Evaluations

A preconstruction cracking survey of the old AC surface was per-
formed in 1985 before its removal (Reference 1), Each 275-foot-long PCC
base section was divided into eleven 25-foot subdivisions, and each soil
cement base section was divided into four 25-foot subdivisions. and one 35-
foot subdivision. The surface cracking was then mapped to scale in each of
the subdivisions. At the time of the preconstruction survey, the AC over
’the PCC base sections exhibited reflective cracking of the PCC joints and
cracks in the slabs which were summarized as linear feet of cracking per
subdivision. The AC surface cracking in the soil cement base sections was
random alligator cracking which was summarized as square feet per subdivi-
sion. Subsequent reflective -cracking surveys are coﬁpared to this survey by
determining a percentage of cracking relative to the preconstruction
cracking. Reflective cracking survey and Evaluatiﬁns 1 and 2 were performed
in July 1986 and June 1987, respectively (Reference 1). The data from
reflective cracking Survey 3 will also be evaluated by comparing the present
cracking to the preconstruction cracking. However, as indicated in a later
discussion concerning the adjustment of the preconstruction survey data and
the removal of the asphalt paving joint cracking from the réeflective
cracking count, comparisépfof the data from Surveys 1 and 2 and Survey 3 is
not possible.

An investigation of the preconstruction cracking survey revealed
that PCC base Sections 2, 3, 6, 8, and 12 had large areas of patching and
overlay repair (Table 1). Their placement, which was not related to this
project, was probably made because of extensive cracking; and, except for
Section 12, the repairs had no cracking in them. However, ‘there is now
reflective cracking iﬁ»ﬁhese areas of the test section. Since no informa-
tion is available on the amount of cracking which had existed before the

patch or overlay placement, these patched areas could not be used in the




evaluation of the treatments in the PCC base section. The cracking present
in the patching of Section 12, which amounted to 255 linear feet, will be
subtracted from the preconstruction cracking count, and the cracking
observed in reflective cracking Survey 3 in these previously patched areas
will not be included. When considering the adjusted preconstruction
cracking divided by the nonpatched section area (Column 5 of Table 1), the
coefficient of variation (COV) of this data (12.9 percent) indicates that
the amount of cracking before test seccion construction was fairly uniform
over the nonpatched pavement. The preconstruction survey indicated no sig-

nificant areas of patching in the soil cement base sections.
2. Reflective Cracking Survey 3

A third reflective cracking survey of the Peterson AFB test sections
was performed in April 1988. As in the previous surveys, the surface
cracking in each test section subdivision was mapped to scale,

Previously located section landmarks and measurements made in rela-
tion to the distinctly surfaced RFAC sections indicate that the soil cement
test sections are not constructed in the exact layout described in the -con-
struction specifications. Some variations exist in the 135-foot design
length., Table 2 gives the length of each of the soil cement sections as
they were recorded in the third reflective cracking survey. Because of
these variations, adjustments must be made to the preconstruction cracking
totals so that comparisons can be made between the current cracking and the
preconstruction cracking. These adjustments were made by adding or sub-
tracting cracking totals from the adjacent subdivision, as required by the
revised test section lengths. For example, Test Section 13 is actually
150 feet long, so the cracking from the first 15 feet of the first subdivi-
sion of Section 14 was added to the total for Section 13. Section 14 was
readjusted by applying the cracking from the first 15 feet of the first
subdivision of Section 15. This procedure was performed throughout the soil
cement base test sections. The adjusted preconstruction totals for these

sections are also given in Table 2. A COV of the preconstruction cracking

can be determined by noxmalizing these adjusted totals to a 135-foot section




iength. These data are shown in Table 2, and the resultant COV is 12.3
percent.

The cracking in the soil cement base sections in the preconstruction
survey was characterized by large areas measured in square footage, and
the cracking in the first two reflective cracking surveys was measured in
linear feet. Currently, most of the reflective cracking is still linear,
but the density of cracking has increased in a few areas. The cracking in
these areas is more measurable in square feet, If both linear and area
cracking measurements were used in the evaluation, it would be difficult to
compare the data to the preconstruction cracking. Therefore, the few areas
of cracking measured in square feet will be converted to linear cracking.
This conversion is explained and performed in the soil cement base portion

of the report.

3. Reflective Cracking Evaluation 3

The evaluation of reflective cracking Survey 3 involves determining
the performance of each treatment on the two base types using the current
cracking relative to the preconstruction cracking. As in the previous eval-
uations, an analysis of wvariance (ANOVA) was calculated on the total
cracking data to determine if any significant differences exist between the
treatments. Additionally, a condition survey was performed to determine the
PCI for each treatment, and the amount of cracking as a function of the
thickness of the AC overlay was determined.

One problem arising with the third reflective cracking survey and
evaluation is how to consider the AC overlay paving lane joints and the
cracking that exists along them., The sawed sections showed seven 10-foot
PCC slab widths within the 70-foot width of the PCC test section. There
were six AC overlay paving lanes along the length of the entire test sec-
tion. In many areas, chese paving joints were cracked along the full length
(Figure 2), and the only controlling factor of whether they were cracked or
not appeared to be the AC density at the paving joint., Figure 3 shows a
paving joint as it comes through a sawed section.

One possible reason these cracks exist is that there is no bond

between the pavement base and the AC overlay. The movement in the base




causes a reflective crack not directly above the crack but at a relatively
close weak point in the AC surface. In this case the weak point is the AC
overlay paving joint. Another possibility is that the crack formed was
caused by expansion and contraction in the AC surface. If it was assumed
that there was slippage at the boundary between the pavement base and the AC
overlay, slippage cracks caused by the combination of the loss of bond and
the aircraft traffic would appear. However, no cracking of this type exists
in the test section; therefore, it is concluded that the cracking is caused
by the thermal expansion and contraction of the AC surface. Since the scope
of this study is to determine the effectiveness of various treatments
against reflective cracking, the cracking along the asphalt paving joints in

both base type sections will be ignored when any conclusions are drawn.
a, PCC Base Test Sections

The cracking in each PCC base section is summarized in Table 3.
The summary for each subdivision includes the stationing of the subdivision,
the reflective cracking, the paving joint cracking, the reflective cracking
located in patched areas, and the section totals. The paving joint cracking
and the cracking in the patched areas are not considered in the evaluation.
Table 4 compares the data to the adjusted preconstruction cracking.
Figures 4 through 25 give typical views of the cracking in the PCC base

sections.

(1) Treatment Performance. Figure 26 presents the total
cracking from the third reflective cracking survey for each PCC base sec-
tion. The top graph shows the data ordered by section, and the bottom graph
shows the data ordered from greatest to least by the amount of cracking.

Performance of the treatments can be evaluated by comparing
the present cracking relative to the preconstruction cracking. Figure 27
shows the reflective cracking from the third survey as a percentage of the
preconstruction cracking, again with the top graph ordered by section and
the bottom graph ordered from greatest to least. The two sawed seccions are
showing better performance than the other treatments and the control sec-

tions. The rubber-filled asphalt sections, the fabric sections, and the




modified rubber-asphalt section show varying degrees of performance that are
worse than the control sections. The asphalt-rubbef sections are pexforming
about the same as the control sections. The COV of the relative cracking
data of 57.7 percent given in Table 4 indicates the degree of variation in
the current reflective cracking relative to the preconstruction survey.

A section using a reflective crack retardant should, at
worst, exhibit performance as good as one built with no treatment. Except
for the sawed sections, the treatment sections are performing at the -same
level or worse than the control. The rubbex-filled AC appears not toé be as
effective in reducing reflective cracking as the conventional AC, and this
may truly be the case. However, the treatments placed along with the con-
ventional AC overlay show a negative benefit for their installation, Vari-
ous possibilities exist for the worst performance. The placementrdf the
fabric on the base is critical in its performance. Wrinkles in the fabric
can causeé cracks to form in the AC overlay (Reference 3). Section 3 had
over 60 percent patching in the preconstruction surface. The reduction in
the effective size of Section 3 may introduce error into the data. Base PCC
slabs that exhibit differential movement under load cause cracks to reflect
more quickly (Reference 4). The selection of the comparison to preconstruc-
tion cracking for evaluating the treatments might cause problems. Reflec-
tive cracking studies, especially with overlays of PCC, are often evaluated
by comparing the reflective cracking to joints and cracks that exist in the
base pavement (Reference 3).. Some cracks that did not reflect through the
AC surface at the preconstruction survey may be reflecting through the new
pavemeﬁc; Any or all of these scenarios may be the cause for the treatments

exhibiting negative benefit.

(2) Analysis of Variance. The results of the ANOVA on the total
reflective cracking in the PCC base sections are given in Table 5. Since
the areas which had been patched are not considered in the test section
evaluation, the ANOVA was performed on the reflective cracking as a function
of the area of the test section which had not been patched. The results
show that reflective cracking is not uniform throughout the section, Since

extensive changes have been made in the preconstruction survey data because




of the patching, no statistical significance can be applied to the reflec-

‘tive cracking data relative to the preconstruction cracking.

. ) (3) Condition Survey. The PGI of each PCC base section is given
in Table 6. The PCI is given both with and without consideration of the AC
baving joint cracks. The PCI procedure differentiates between reflective
cracks that occur at a PCC joint and those that are caﬁsed by -cracks in the
underlying PCC slab. Reflective cracks that do not occur at a PCC joint are
considered longitudinal and transverse cracks. 7The AC paving joint cracks
are also considered as longitudinal and transverse cracking in,determining
the PCI. The PCI of a PCC base se.tion drops an average of about six points

when considering the AC paving joint cracks in the calculation.

(4) Cracking as a Function of Thickness. The design of the test
section varies in thickness to accommodate drainage and the adjoining apron
and taxiway pavement. Figure 1 shows that the thickness of the section
varies from 3 inches at the taxiway to- about 1.75 inches at the drainage
swale and up to 7 ihches at the apron. A thicker overlay will often reduce
‘the amount -of reflective cracking (Reference 3). To determine if the
reflective cracking varies as a function of the overlay thickness, the test
section was divided into thick and thin areas of overlay thickness using
3 inches as the dividing thickness. The 3-inch division line is located
28 feet from the apron and 42 féet from the taxiway., These dimensions place
40 percent of the pavement in the thick pavement area and 60 percent in the
thin pavement area.

) Table 7 lists the reflective cracking in each section as a
function of the thickness of the AC overlay. The last column in Table 7
gives the amount of reflective cracking in the thick section as a percentage
of the total reflective cracking. Figure 28 shows this same information
graphically. If there were no difference in the amount of reflective
cracking in the thick and thin pavement areas, then the values in the last
column of Table 7 would be 40 percent. Seven of the 12 sections have perx-
centages within 10 percent of or greater than 40 percent, The other five
sections, with values between 5 and 28 percent, indicate that the cracking

is occurring proportionately more in. the thin section.
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These data do not conclusively show that the reflective
cracking occurs more in the thin pavement than in the thick. However, most
previous comparisons were made between independent test sections utilizing a
uniform thickness over the length and width. These compare data from within
the same pavement surface with no stress relief mechanism between the thin
and thick pavement. A crack that starts in the thinner portion may be prop-
agating into the thicker portion because of the continuation .of the pavement

“surface. The effect of thickness on reflective cracking should be proven 7

with separate pavement sections, not a continuous pavement surface.
(5) Conclusions

(a) The COV of the performance data compared to the COV of
‘the preconstruction data (57.7 to 12.9 percent) and the ANOVA of the total
reflective cracking data indicate that the cracking is not uﬁiform over the
-entire sections. )

(b) The sawed sections are showing good performance in
retarding reflective cracking. '

7fc) The rubber-filled AGC sections are showing—performance
7§Q£éé than the control AC sections. 7

(d)- The fabric and modified asphalt-rubber sections are
showing worse performance than the control séctions. Becausefthey were
constructed usiné the same AC surface as the control sectionsgichey should
7é;:least be performing at the same level.

(e) The test section is not useful in determining the effect

of overlay thickness on reflective cracking.
b. Soil Cement Base Test Sections

The cracking in each- soil cement base section is summarized in
Table 8. The summary for each subdivision gives the stationing for each
subdivision and the reflective cracking as measured in linear feet and
square feet for each subdivision as well as the paving joint cracking and
the section totals. Figures 29 through 42 give typical views of the

cracking seen in the soil cement base sections.
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- As shown in Table 8, some areas of reflective cracking in the
soil cement base test sections have a higher density of reflective cracking
and can be better measured in square feet. These areas, more characteristic
of block cracking than alligator cracking, were not very large and are not
found in all of the soil cement base sections. The combination of linear
and block -cracking leads to problems in the evaluation when trying to com-
pare both types of crack measurement to the preconstruction cracking which
was measured in squarerfeet; Therefore, some of the block cracking areas
were also measured in linear feet to develop a correlation between the block
and the linear cracking and allow for the conversion of the block cracking
to linear cracking. The data used in the development of this correlation
are given in Table 9. Thirteen of the 25 areas which exhibited block
cracking were also measured for linear cracking, and the ratio of linear
feet to square feet iIs given in the third column. The COV of 464.0 percent
indicates the high vériagility between the ratios. Based on these data, the
ratir of 1.75 feet of Linear cracking for every square foot of cracking will
be used to convert the blockireflective cracking to linear refigctive
cracking. This highly subjeétive selection is made because it is close to
the mean, and six of the calculated values are greater than and séven are

less than this ratio.,

(1) Treatment Performance. Table 10 gives the total reflective
cracking in each section expressed as linear cracking. Thesé data are the
linear reflective cracking;aaded to any converted block cracking. Since all
of the soil cement base sections were not 135 feet long, the total reflec:
tive cracking was normalized to a 135-foot section so the data comparisons
could be made. As presented in Table 10, the COV of the normalized reflec-
tive cracking is 31.0 percéﬁﬁ. Figure 43 presents the normalized reflective
cracking from the third su;Qey for each soil cement base section. The top
graph shows the data ordered by section, and the bottom graph shows the
reflective cracking data sorted from greatest to least. One of the control
sections exhibits about 40 percent more reflective cracking than any of the
other sections.

Since the preconstruction cracking was measured in square

feet and the reflective cracking from this survey is analyzed in linear
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feet, the comparison of the data is not a percent but a ratio which has
been expressed as- a percent. These ratios, which indicate the relative
pexformance of each txe@tmeﬁt, are given in Table 10 and illustrated in
Figure 44. The top graph in Figure 44 shows the performance data ordered by
section, and the bottom graph shows the performance data sorted from
greatest to least. This comparison still shows one of the control sections
performing the worst, and the other control section is next to the best.

The GOV of this performance data is 26.1 percent.

The COV of the performance data indicates that the variation
between the soil cement base sections is smaller than the variation between
the PCC base sections. Depending on which control section the performance
data are compared to, positive or negative benefit is being achieved by the
placement of the treatments. The same reasons given in the evaluation of
the PCC base sections aﬁ@iy here if the benefit is negative. Also, the
conversion of block cracking to linear cracking may be adding some uncer-
tainty to the data. Of the six sections having block cracking, five of
these (Sections 13, 17, 19, 20, and 21) are among those showing the worst
performance, and Section 19 has the most block cracking. If the conversion
ratio from block cracking to Iinear cracking is too high, then the poor

performance shown by these sections may not be correct.

(2). Analysis of Variance. The results of the ANOVA on the total
reflective cracking in the soil cement base sections are given in Table 11.
Since the soil cement sections are not of uniform length, the ANOVA was
performed on the nglegti?e cracking as a function of the area of the sec-
tion. The results show :that the reflective cracking is not uniform through-
out the test section. Although- adjustments in the preconstruction cracking
totals could be made for each treatment section, individual adjustments in
each subdivision within the section would introduce too much error in the
preconstruction cracking data to retain its statistical significance.
Therefore, no ANOVA can be calculated for the reflective cracking data rela-

tive to the preconstruction cracking.

(3) Condition Survey. The PCT of each soil cement base section

is given in Table 12. The PCI is given both with and without -éonsideration
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of—éhe AC paving joint cracks. The cracking in the soil_cement section is
not considered reflective in the PCI preccedure. Reflective crac«s must be
underlain by PCC pavement. The areas measured in square feet are considered
block cracking, and the linear cracking is considered longitudinal and
transverse cracking. The PCI decreases about an average of seven points

when including the paving joint cracking.

(4) Cracking as a Function of Thickness. Table 13 lists the
reflective cracking in each section as a function of the AC overlay thick-
ness, The reflective cracking in these sections has been expressed as lin-
ear cracking., The last column in Table 13 gives the amount of reflective
cracking in the thick section as a percentage of the total cracking. Only
1 of the 12 sections has a percentage less than 40 percent, indicating that
the reflective cracking is not occurring more in the tnin pavement than in
the thick pavement. However, the preconstruction survey indicates that most
of the cracking in the soil cement sections occurred in the 50 feet of pave-

ment closest to the apron, which is the location of the thicker pavement,
(5) Conclusions

(a) The COV of the performance data compared to the COV of
the -preconstruction data (31.0 o 12.3 pefcent) and the ANOVA of the total
cracking data indicate that the reflective cracking is not uniform over the
entire section.

(b) The control sections are exhibiting botli poor and good

4perf6rmancé, and the performance of the treatments is spread out between the

two -control sections.
(c) The conversion of block cracking to linear cracking may

be addirg uncertainty to the data.

4, Recommendations

Based on the results of this evaluation, the sawing of the AG over-
lay over the undetrlying PCC can be recommended for use in reducing

reflective cracking. Aside from the sawed sections, the data from
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N~

reflective cracking survey and Evaluation 3 are not conclusive on the per-

formance of the treatments over eithex :base type. In fact, the data show

negative benefit from their
further surveys of the test
need to make after-the-fact
test 5gctions has decreased
concluéipns on the relative

Also, comparing the present

usage. Some doubt exists as to whether or not
sections would produce useful information. The
adjustments on the preconstruction data of both
the validity of statistical calculations and
effectiveness of the crack-retarding treatments.

reflective cracking to the cracking in the pre-

construction surface may not be effective in determining treatment perform-

ance.
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SECTION III
MAXWELL AFB, ALABAMA,
PRECONSTRUCTION SURVEY AND EVALUATION

A. INTRODUCTION

A test section was constructed at Maxwell AFB, Alabama, in July 1988 to
determine the effectiveness of six different monwoven filter fabric inter-
layers in reducing reflective cracking in AC overlays on a nontrafficked
pavement. The test section is a recreational area that will serve as vol-
leyball courts, and the section was built on an abandoned runway. The sur-
face of the runway was 3 inches of AC over 7 inches of asphalt macadam over
6 inches of broken PCC. A preconstruction cracking survey was performed to

determine the amount of cracking and to calculate a PCI.
B. PRECONSTRUCTION CRACKING SURVEY

Each volleyball court measures 50 by 80 feet; the courts are arranged
about the old runway center line (Figure 45). A preconstruction cracking
survey of each court was performed to determine the amount of cracking and
to calculate a PCI. The asphalt surface exhibited extensive block cracking
that was low to medium in severity (Figure 46) with some of the larger
cracks filled with debris and vegetation. The cracking was measured in
linear feet and is given in Table 14 along with the PCI of each court. The
cracking in the AC surface was all considered block cracking in the calcula-
tion of the PCI., The difference in the PCI is botne from the severity
rating of the cracking. The cracking in Court 1 was 100 percent light
severity, the cracking in Court 2 was 60 percent light severity and
40 percent medium severity, the cracking in Court 3 was 20 percent light
severity and 80 percent medium severity, and the cracking in Courts 4

through 7 was 100 percent medium severity.
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C. TEST SECTION CONSTRUGTION

The courts were constructed as illustrated in Figure 45 with a fabric
interlayer beneath the AC overlay in six courts and one court as a control
section with no interlayer. The fabric name, weight per square yard, and

manufacturer for each respective section are as follows:

Trevira®, 4 ounce, Hoechst Corporation

MIRAFI®, 4 ounce, Celanese Fibers Marketing Company
Poly Filter X, 4 ounce, Carthage Mills

AmoPave® (4599), 6 ounce, Amoco Fabrics Gompany

Petromat®, 6 ounce, Phillips Fibers Corporation

A v W

Petromat®, 4 ounce, Phillips Fibers Corporation

To obtain the best results in the test section performance, the pavement
was prepared before construction. The debris and vegetation were removed
and the cracks filled with sand asphalt. The cracks in Sections 1, 2, 3,
and 7 were filled individually, as shown in Figure 47. The individually
filled cracks wére overfilled, the filler was compacted with a steel-wheeled
roller, and the excess was removed by a front-end loader dragging its bucket
on the pavement surface (Figure 48). The removal process was successful on
these sections. On Test Sections 4, 5, and 6, the crack filler was dumped on
the pavement surface, spread, and compacted with a steel-wheeled roller
(Figure 49). The removal was again performed with the bucket of the front-
end loader, but small areas which partially bonded to the old surface were
not removed and may delaminate. The delamination is not expected to be a
major problem since the surface will receive no traffic.

An AC-20 paving grade asphalt cement was used as a tack coat to bound the
fabric to the old AC surface. The design spray application rates were
0.30 gallon per square yard for the 6-ounce fabrics and 0.25 gallon per
square yard for the 4-ounce fabrics. These rates were achieved with the
exception of Section 6 where 0.50 gallon per square yard was placed. This
rate was deemed acceptable by the Phillips Fabric Company representative
who was present during construction. A 2-inch AC overlay was placed on each

section after the placement of the fabric. Due to the unevenness of the old
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surface, small variances on the thicker side of 2 inches were required to

maintain a smooth surface.
D. RECOMMENDATIONS
This initial preconstruction survey should be followed up with semi-

annual to annual reflective cracking survey and evaluations to determine the

performance of the various fabrics in the nontrafficked pavement section.
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Cracking about Saw Cuts, Section 6 (Sawed).

Figure 1l4.
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Medium-Severity Reflective

Figure 32.

Typical Block Reflective

Figure 31.

Cracking, Section 15 (RFAC).

Cracking, Section 14 (Control).
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Block Reflective Cracking, Section 17 (Modified

SAMI).

Figure 35.

Linear Reflective Cracking,

Section 18 (SAMI).

Figure 36.
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Figure 46.

Typical Block Cracking, Maxwell AFB.

Figure 47.

Individually Filled Cracks, Sections 1, 2,
3, and 7.
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TABLE 1. PAVEMENT PATCHING FROM PRECONSTRUCTION SURVEY
FOR PCC BASE SECTIONS.

ADJUSTED?
AREA OF SECTION PRECONSTRUCTION CRACKING
PATCHING WITHOUT PATGHING CRACKING DIVIDED BY AREA
SECTION (5Q FT) (SQ FI) (LF) (PERGENT)
1 (A-R) -- 19,250 3,417 17.75
2 (Mod. A-R) 2,000 17,250 2,696 15.63
3 (Fabric) 11,650 7,600 992 13,05
4 (Control) -- 19,250 3,611 18.76
5 (RFAG) -- 19,250 3,212 16.69
6 (Saw) 2,350 16,900 2,933 17.36
7 (Saw) -- 19,250 2,768 14,38
8 (Fabric) 5,755 13,495 1,964 14,55
9 (RFAC) -- 19,250 2,935 15.25
10 (A-R) -- 19,250 2,561 13.30
11 (Control) -- 19,250 2,519 13.09
12 (Mod. A-R) 4,935 14,315 1,939 13.55
Mean 15.27
Standard deviation 1.97
Coefficient of variation, percent 12.90
8255 1f subtracted from Section 12.
TABLE 2. ADJUSTED PRECONSTRUCTION CRACKING SURVEY TOTALS
.FOR SOIL CEMENT BASE SECTIONS.
ADJUSTED NORMALIZED-

SECTION PRECONSTRUCTION PRECONSTRUCTION

SECTION LENGTH, FT CRACKING, SQ FT CRACKING, SQ FT
13 (A-R) 150 5,015 4,513
14 (Control) 135 6,000 6,000
15 (RFAC) 135 6,205 6,205
16 (Fabric) 110 5,065 6,216
17 (Mod. A-R) 135 6,080 6,080
18 (A-R) 135 6,495 6,495
19 (Control) 135 6,755 6,755
20 (Fabric) 135 6,445 6,445
21 (Mod. A-R) 161 6,985 5,856
22 (RFAC) 126 4,455 4,773
Mean 5,933
Standard deviation 730
Coefficient of variation, percent 12.3

47




TABLE 3. SUMMARY OF CRACKING SURVEY 3 FOR PCC BASE SECTIONS.

‘REFLECTIVE
REFLECTIVE PAVING JOINT CRACKING IN TOTAL
STATION CRACKING CRACKING PATCHED AREAS CRACKING
FROM TO (LF) (LP) (LP) (LF)
Section 1 sphalt-Rub
0+00 0+25 63 25 0 88
0+25 0+50 60 25 0 85
0450 0475 80 25 0 105
0+75 1400 56 50 0 106
1+00 1425 20 34 0 54
1425 1+50 111 41 0 152
1+50 1+75 93 37 0 130
1+75 2+00 52 50 0 102
2+00 2425 34 36 0 70
2+25 2+50 53 25 0 78
2450 2475 112 25 4] 137
Totals 734 373 0 1,107
Section 2 (Modified Asphalt-Rubber)
2475 3+00 59 25 0 84
3+00 3425 58 25 0 83
3425 3+50 90 25 0 115
3+50 3+75 146 25 0 171
3+75 4400 61 25 0 86
4400 4+25 103 35 0 138
4425 4450 108 42 0 150
4450 4475 76 51 0 127
4475 5400 124 46 -0 170
5+00 5425 106 50- 60 156
5425 5450 89 _45 33 134
Totals 1,020 394 93 1,414
Section 3 (Fabric)
5450 5+75 46 112 20 158
5+75 6+00 75 100 15 175
6+00 6+25 22 122 5 144
6+25 6+50 60 125 21 185
6+50 6475 71 102 9 173
6+75 7+00 46 114 9 160
7+00 7425 63 125 0 188
7425 7450 132 125 35 257
7450 7+75 44 125 0 169
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TABLE 3. SUMMARY OF CRACKING SURVEY 3 FOR PCC BASE SECTIONS (CONTINUED).

REFLECTIVE
REFLECTIVE PAVING JOINT CRACKING IN TOTAL
STATION CRACKING CRACKING PATCHED AREAS CRACKING
FROM TO (LF) (LF) (LF) (LF)

Section 3 (Fabric Continued

7475 8+00 131 125 29 256
8+00 8+25 _70 119 43 189
Totals 760 1,294 186 2,054

Section 4 (Control)

8+25 8+50 73 100 0 173
3+50 8+75 78 125 0 203
8475 9+00 41 116 0 157
9+00 9425 79 112 0 191
9425 9+50 89 106 0 195
9+50 9475 49 84 0 133
9+75 10+00 55 108 0 163
10+00 10+25 77 107 0 184
10425 10+50 52 102 0 154
10+50 10+75 30 122 0 152
10+75 11+00 112 91 0 203
Totals 735 1,173 0 1,908
Section 5 (Rubber Filled AC)
11+00 11+25 121 68 0 189
11425 11+50 124 75 0 199
11450 11+75 159 75 0 234
EE+75 12400 -86 57 0 143
12400 12425 116 45 0 161
12425 12+50 111 59 o 170
12450 12+75 125 50 0 175
12475 13+00 61 50 0 111
13400 13+25 56 43 0 99
13425 13+50 40 35 0 75
13+50 13475 ) 41 _41 0 82
Totals 1,040 598 0 1,638
Section 6 (Sawed)

13475 14400 18 12 6 30
14+00- 14425 16 9 10 25
14425 14450 4 0- 0 4
© 14+50: Y4475 7 0 0 7
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TABLE 3.

SUMMARY OF CRACKING SURVEY 3 FOR PCC BASE SECTIONS (CONTINUED).

STATION
FROM - TO

14+75 15+00
15+00 15425
15+25 15+50
15+50 15+75
15+75 1:6+00
16+00 16+25
16+25 16450
Totals

16+50 L6475
16+75 17+00
17400 17+25.
17425 17+50
17450 17475
17475 18+00
18+00 18+25
18+25 18+50
18+50 18+75
18+75 1:9+00
19+00 1:9+25
Totals

19425 19450
19450 19+75
19+75 20400
20+00 20425
20425 20+50
20+50 20475
20475 21+00
21400 21425
21+25 21450
21+50 21475
21475 22+00
Totals

REFLECTIVE
REFLECTIVE PAVING JOINT CRACKING IN
CRACKING CRACKING PATCHED AREAS
(LF) (LF) (LF)
Section 6 (Sawed Continued
23 0 0
10 8 0
20 3 0
48 0 0
32 0 0
35 0 0.
13 0 0
226 32 16
Section.7 (Sawed)
0 0 0
9 22 0
18 19 0
9 14 0
26 0 0
14 5 0
13 0 0
15 0 0
25 0 0
0 0 0
_2 0 0
131 60 0
Section 8 (Fabric)
66 92 0
71 101 0
123 84 0
54 91 34
113 80 61
124 67 75
101 89 64
82 98 52
147 107 87
65 105 45
60 114 _49
1,006 1,028 467

50

TOTAL
CRACKING
(LF)

23
18
23
48
32
35

13

258

31
37

n
L

26
19
13
15
25

191

158
172
207
145
193
191
190
180
2564
170
174

2,034




TABLE 3.

SUMMARY OF CRACKING SURVEY 3 FOR PGC BASE SECTIONS (GONTINUED).

STATION

FROM TO
22+00 22425
22425 22+50
22+50 22475
22475 23+00
23+00 23425
23+25 23450
23+50 23475
23475 24400
24400 24425
24425 24450
24450 24+75
Totals

24475 25+00
25+00 25425
25+25 25450
25+50 25475
25+75 26+00
26400 26425
26+25 26+50
26+50 26475
26475 27400
27+00 27425
27+25 27450
Totals

27+50 27+75
27475 28400
28+00 28425
28+25 28450
28+50 28+75
28+75 29+00
29400 29+25
29+25 29+50
29+50 29+75

REFLEGT

IVE

CRACGKING

(LF)

PAVING JOINT

CRACKING
(LF)

REFLECTIVE
CRACKING IN
PATCHED AREAS
(LF)

s

Section 9 (Rubber Filled AC)

162
131
137
128
146
100
115
122

91
155
130

1,417

25
25

[(eNeRoNeNoleNeNo ool

o

Section 10 (Asphalt-Rubber)

8
36
99

6
65
41
24
57
77
22

_50

485

Section 11 (Control)

98
112
118
104
125
125
119
125
121
125
120

1,292

53
38
32
78
34
49
46
66
36

51

76
54
61
52
59
67
66
64
72

O OO0 OO

OO O OO0 OO0

TOTAL
CRACKING

(LF)

187
156
137
128
171
100
140
147

91
155
148

1,560

106
148
217
110
190
166
143
182
198
147

170

1,777

129
92
93

130
93

116

112

130

108




TABLE 3.

SUMMARY OF CRACKING SURVEY 3 FOR PCC BASE SECTIONS (CONCLUDED).

Section 12 (Modified Asghalp-Rubber)

STATION

FROM TO
29475 30+00
30+00- 30425
Totals

30425 30+50-
30450 30475
30+75 31+00-
31+00 31425
31+25 31450
31+50 31+75
31+75 32+00
32+00 32425
32+25 32+50
32+50 32475
32+75 33+00
Totals

REFLECTIVE
CRACKING
(LF)

REFLEGTIVE
PAVING JOINT CRACKING IN
CRACKING PATCHED AREAS
(LF) (LF)

Section 11 (Control) (Continued)

62
12

506

58
70
33
57
37
11
66
74
23
77

25

531

52

109
125

98
100
110
125
105
125
125
125
125

1,272

oo

}—l
WAHROOODOOOOO

| N
w

wn
(o]

TOTAL
CRACKING
(LF)

134
74

1,211

167
195
131
157
147
136
171
199
148
202

150

1,803




oL W

10
11
12

TABLE 4,

SECTION

(A-R)
(Mod. A-R)
(Fabric)
(Gontrol)
(RFAC)
(Saw)
(Saw)
(Fabric)
(RFAC)
(A-R)
{Control)
(Mod. A-R)

Mean
Standard deviation
Coefficient of variation, percent

SURVEY 3 CRACKING RELATIVE TO PRECONSTRUCTION CRAGKING

FOR PCC BASE SECTIONS.

TOTAL REFLEGTIVE ADJUSTED
CRACKING IN PRECONSTRUCTION
SURVEY 32 CRACKING
(LF) (LF)
734 3,417
927 2,696
574 992
735 3,611
1,040 3,212
210 2,933
131 2,768
539 1,964
1,417 2,935
485 2,561
506 2,519
473 1,939

CRACKING RELATIVE
TO PRECONSTRUGTION

CRACKING
PERGENT

21.
34,
57.
20.
32,
7.
4.
27.
48,
18.
20.
24

rPROVWRARNNDPMPLOLESL

26.5
15.3
57.7

8These data do not include the reflective cracking that occurred in
the patched areas.

TABLE 5. ANALYSIS OF VARIANGCE OF TOTAL CRACKING FOR PCC BASE SECTIONS.
DEGREES OF SUMZQF MEAN
SOURCE FREEDOM SQUARES- SQUARES F F(.05) F(.01)
Section 11 391,574 35,598 42,52 1.79 2.25
Error 120 100,463 837
Total 131 492,037
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TABLE 6. CONDITION SURVEY RESULTS FOR PGC BASE SECTIONS.

PGI NOT INCLUDING
AC PAVING

PCI INCLUDING
AC PAVING

WO~ W

H
OWwWooIAWLI S LW

P
N =

SECTION JOINT CRACKS JOINT CRACKS

(A-R) 91 86

(Mod. A-R) 86 83

(Fabric) 88 79

(Control) 90 77

(RFAQ) 89 85

(Saw) 94 93

(Saw) 94 93

(Fabric) 88 79

(RFAC) 88 88

(A-R) 90 78

(Control) 86 83

(Mod. A-R) 89 76

TABLE 7. CRACKING AS A FUNCTION OF THICKNESS FOR PGC BASE SECTIONS.

CRACKING IN CRACKING IN CRACKING IN THICK

THICK PAVEMENT THIN PAVEMENT PAVEMENT, PERCENT

SECTION (LF) (LF) OF TOTAL CRACKING

(A-R) 278 456 37.9

(Mod. A-R) 461 559 45.2

(Fabric) 368 392 48.4

(Control) 239 496 32.5

(RFAC) 499 533 48.0

(Saw) 13 213 5.8

(Saw) 8 123 6.1

(Fabxic) 178 832 17.6

(RFAC) 393 1,024 27.7

(Fabric) 125 360 25.8

(Control) 239 267 47.2

(Mod. A-R) 166 365 31.3

54




TABLE 8.

STATION
FROM

33400
33425
33+50
33+75
34400
34425

Totals

34+50
34475
35+00
35+25
35+50

Totals

35+85
36+10
36+35
36+60
36+85

Totals

37420
37445
37470
37495

Totals

TO

33+25
33+50
33+75
34+00
34425
34450

34475
35+00
35+25
35+50
35+85

36+10
36+35
36+60
36+85
37420

37445
37+70
37495
38+30

SUMMARY OF CRACKING SURVEY 3 FOR SOIL CEMENT
BASE SECTIONS.

7 PAVING
REFLECTIVE REFLECTIVE JOINT
CRACKING GRACKING CRACKING

(LF) (SQ FT) (LF)

Section 13 (Asphalt-Rubber)

168 10 115

196 88 100

198 50 125

238 63 125

247 -0 129

213 _0 125

1,260 231 719

Section 14 (Cont;qu

271 30 113

239 23 116

217 0 122

284 0 125

420 0 168

1,431 53 644

Section 15 (Rubber Filled AC)

254 0 0

237 0 0

205 0 0

180 0 0

205 0 0

1,081 0 0

Section 16 (Fabric)

109 0 77

195 0 56

197 0 74

182 0 _68

683 0 275

55

TOTAL
CRAGKING
(LF)

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A
N/A
N/A

N/A

254
237
205-
180
205

1,081

186
251
271
250

958




TABLE 8. SUMMARY OF CRACKING SURVEY 3 FOR SOIL CEMENT
BASE SECTIONS (CONTINUED).

PAVING
REFLEGTIVE REFLECTIVE JOINT TOTAL
STATION CRACKING -CRACKING CRACKING CRACKING
FROM TO (LF) (8Q FTV (LF) (LF)
Section 17 (Modified As 1t-Rubber

38+30 38+55 174 0 50 N/A
38455 38480 294 0 50 N/A
38+80 39+05 277 0 50 N/A
39405 39+30- 250 0 45 N/A
39430 39+65 349 40 _70 N/A
Totals 1,344 40 265 N/A

Section 18,§§$ghaItTRubber2

39465 39490 279 0 50 329
39490 40415 175 0 50 225
40+15 40440 177 0 50 227
40+40 40465 237 0 50 287
40465 41+00 258 o] _70 328
Totals 1,126 0 270 1,396

Section 1971009;1911
41400 41425 216 56 50 N/A
41425 41550 223 93 50 N/A
41+50 &1475 213 84 50 N/A
41475 42400 218 86 50 N/A
42400 42435 226 237 ,ZQ' N/A
Totals 1,096 556 270 N/A
Section ZQ;EFappicQ
42+35- 42+60 264 87 50- N/A
42460 42485 248 0 50 N/A
42485 43410 225 0 57 N/A
43+10 43435 148 17 7T N/A
43435 43470 324 _54 _70 N/A
Totals _ 1,209 158 304 N/A
Section 21 (Modified Asphalt-Rubber)

43+70 43495 163 0 75 N/A

43495 4420 100 . 0 62 N/A
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TABLE 8. SUMMARY OF CRACKING SURVEY 3 EOR SOIL CEMENT
BASE SECTIONS (CONCLUDED).

PAVING
REFLECTIVE REFLECTIVE JOINT TOTAL
STATION CRACKING CRACKING GRACKING CRACKING,
FROM T0 (LF) (SQ FT) (LF) (LF)

Section 21 (Modified Asphalt-Rubber) (Continued)

44+20 44+45 234 0 50 N/A
44+45 44+70 268 0 50 N/A
| 44+70 45+05 212 105 70 N/A
‘ 45+05 45+31 203 _0 _52 N/A
Totals 1,180 105 359 N/A
Section 22 (Rubber Filled AC)
45+31 45+56 238 0 0 238
45+56 45+81 272 0 0 272
45+81 46+06 324 0 0 324
46+06 46+31 204 0 0 204
46+31 46+57 130 0 4] 130
Totals 1,168 0 0 1,168
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TABLE 9. DATA TO CORRELATE SQUARE FEET OF CRACKING TO LINEAR FEET
OF CRACKING FOR SOIL CEMENT BASE SECTIONS.

MEASURED MEASURED RATIO
GRACKING CRACKING OF LINEAR -FEET
(LF) (sQ FT) TO SQUARE FEET
35 10 3.50
86 63 1.37
42 25 1.68
125 50 2.50
82 63 1.30
57 30 1.90
74 23 3.22
58 40 1.45
65 26 2.50
20 30 0.67
103 75 1.37
18 9 2.00
41 36 1.14
Mean ' 1.89
Standard of deviation 0.83
Coefficient of variation 44,00

TABLE 10. SURVEY 3 LINEAR CRACKING RELATIVE TO PRECONSTRUCTION
CRACKING FOR SOIL CEMENT BASE. SECTIONS.

RATIO OF
NORMALTZED CRACKING TO
TOTAL NORMALIZED PRECONSTRUCTION PRECONSTRUCTION
CRACKING CRACKING CRACKING CRACKING
SECTION (LF) (LF) (SQ FT) LF/SQ FT x 100
13 (A-R) 920 828 4,513 18.3
14 (Control): 886 886 6,000 14.8
15 (RFAC) 1,081 1,081 6,205 17.4
16 (Fabric) 683 838 6,216 13.5
17 (Mod, A-R) 1,414 1,414 6,080 23.3
18 (A-R) 1,126 1,126 6,495 17.3
18 (Contxrol) 2,069 2,069 6,755 30.6
20 (Fabric) L,476 1,476 6,445 22.9
21 (Mod. A-R) 1,364 1,144 5,856 19.5
22 (RFAC) 1,168 1,251 4,773 26.2
Mean 1,211 20.4
Standard deviation 376 5.3
Coefficient of 31.0 26.1

variation, percent

58




TABLE 11.

SOURGE

Section
Error
Total

13
16
15
16
17
18
19
20
21
22

TABLE 12.

SECTION

(A-R)
(Control)
(RFAC)
(Fabric)
(Mod. A-R)
(A-R)
(Gontrol)
(Fabric)
(Mod. A-R)
(RFAC)

DEGREES OF
FREEDOM

9
40
49

SuM OF
SQUARES

680.5
499.3
1,179.8

ANALYSES OF VARIANCE OF TOTAL
SOIL CEMENT BASE SEGTIONS.

MEAN
SQUARES

75.6
12.5

F

6.06

--

F(.

2.

CRAGKING FOR

05) F(.01)

12 2.89

- -

CONDITION SURVEY RESULTS FOR SOIL CEMENT BASE SECTIONS.

PGI NOT

INGLUDING AGC
PAVING JOINTS

84
80
75
76
71
69
69
68
76
74

59

PCI
INCLUDING AG
PAVING JOINTS

68
65
75
68
65
63
61
62
68
74




TABLE 13. CRACKING AS A FUNCTION OF AG OVERLAY THIGKNESS
FOR SOIL GCEMENT BASE SEGTIONS.

GRACKING IN CRACKING IN CRACKING IN THICK

THIGK PAVEMENT THIN PAVEMENT PAVEMENT, PERGENT

SECTION (LF) (LF) OF TOTAL CRACKING
13 (A-R) 552 367 60.1
14 (Control) 476 409 53.8
15 (RFAG)- 516 565 47.7
16 (Fabric) 401 282 58.7
17 (Mod. A-R) 914 500 64.6
18 (A-R) 673 453 59.8
19 (Control) 1,329 740 64,2
20 (Fabric) 737 739 49.9
21 (Mod. A-R) 826 538 60.6
22 (RFAG) 433 735 37.1

TABLE 14. PRECONSTRUGCTION CRACKING, MAXWELL AFB SECTIONS.

CRACKING
SECTION (LF) PCI
1 1,875 52
2 1,610 64
3 1,905 46
4 1,620 46
5 1,750 46
6 1,690 46
7 1,400 46
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