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ABSTRACT

This report documents a pilot study of the collection of pavement
data that are typical of what is presently available in several
States, the development of regional overlay design equations from the
data, and an assessment of the quality of the data and the reliability
of the design equations that may be developed. Two States were
selected to represent different climatic zones: Minnesota, in a wet,
hard-freeze zone and Texas, which has four other climatic zones
including wet, no-freeze; wet, freeze-thaw cycling; dry, no-freeze;
and dry, freeze-thaw cycling. Three 1levels of overlay design
procedure were identified: Level 1, a simple empirical equation with
only a few variables; Level 2, a more detailed and reliable empirical
equation with many variables; and Level 3, a mechanistic overlay
design procedure. Three examples of a Level 1 overlay design edpation
were developed: overlays on flexible and jointed concrete pavement in
Minnesota and overlays on flexible pavement in Texas. One Level 2
design equation was developed from Texas data in the dry, freeze-thaw
cycling climate, and proved to be very reliable.

It was concluded that good regional overlay design equations may
be developed from the data that are currently available in 11 or more
States. It was recommended that more detailed asphalt material
properties and non-destructive testing data should be collected and

stored in anticipation of the need to develop such equations.



SUMMARY OF FINDINGS

This report covers the findings of a pilot study of the pavement
data that are currently available in several States to see whether it
is possible to develop realistic and reliable overlay design equations
from those data. The first phase of this project circulated a
questionnaire to all 50 States and evaluated the 47 responses that
were received to determine the quantity and quality of pavement data
that had been coliected and stored by several States since the AASHO
Road Test. The -evaluation indicated that there are at least 11
States, and possibly more, that have collected data that are
sufficiently detailed to permit Vthe development of pavement design
equations that are valid within the climatic region where it was
collected. Because the evaluation of the responses to the
questionnaire was somewhat subjective, it was desirable to verify the
findings of Phase I with a study of the actual data.

Two States were selected to represent a variety of climatic
zones. In Minnesota, which 1is in a wet, hard-freeze climatic zone,
data were collected on a total of 86 pavement sections where overlays
had been placed on flexible pavements and 47 sections where overlays
were placed over jointed reinforced concrete pavements. In Texas,
data were available on a total of 45 pavehents in which overlays were
placed on flexible pavements. Four climatic zones are represented in
Texas: wet, no-freeze; wet, freeze-thaw cycling; dry, no-freeze; and

dry, freeze-thaw cycling.
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Three levels of overlay design procedure were identified: Level
1, a simple empirical equation with only a few variables; Level 2, a
more detailed and reliable empirical equation; and Level 3, a
mechanistic overlay design procedure. Three examples of Level 1
overiay design equations were developed, two in Minnesota and one in
Texas. The coefficient of determination (Rz) of the equations
ranged from low to high (0.14 to 1.00), and in general, the equations
gave realistic values of overlay thickness and showed correct trends
with the important variables.

One example of a Leve1'2 overlay design equation was developed to
permit the design of an overlay to resist reflection cracking. It was
developed using Texas data in the dry, freeze-thaw cycling climate and
proved to be very reliable.

It was concluded that good regional overlay design equations may
be developed from the data that are currently available in 11 or more
States. The conclusion Tends support to the current efforts by
several other States to initiate or continue a long-term pavement
monitoring effort. It was recommended that more detailed asphalt
materials properties and non-destructive testing data on pavements
prior to overlay should be collected and stored so that more reliable

design equations may be developed in the future.
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CHAPTER ONE

INTRODUCTION AND RESEARCH APPROACH

INTRODUCTION

One of the primary methods of rehabilitating pavements is by
placing an overlay on an existing pavement that has become distressed
enough to need strengthening. Several highway agencies have developed
overlay design procedures for both asphalt and concrete overlays, some
of which are based upon a restricted set of field observations (1,2,3,
4,5,6,7,8,9), others are based upon some form of linear elastic
layered analysis (10,11,12,13), and still others are based wupon
extensions of the AASHO Road Test results into designs that were never
actually a part of the Road Test experimental program (14). In any
case, the design criteria that are used %n establishing the thickness
of the overlays is selected on an empirical or a subjective basis.
For example, the Corps of Engineers overlay design procedure (3) for
unbonded rigid overlays over rigid pavements has a pavement condition
coefficient, ¢, that varies between 0.35 and 1.0 depending upon the
current “structural condition" of the pavement. Partially bonded
rigid overlays have the same set of coefficients but a different power
on the layer thicknesses (1.4 instead of 2). It is obvious from this
that the empirical observations upon which this design procedure is

based considers two major factors to be important to the successful



performance of an overlay:

(a) the “structural condition" of the old surface layer; how badly
cracked or deteriorated it is.

(b) the bond, or "friction", that can be developed between the two
layers, the new and the oid.

The principal objective in computing the thickness of the overlay
is to provide a structurally adequate pavement with some provision
against reflection cracking, which becomes more Tikely as the degree
of bonding increases.

The Corps of Engineers overlay design procedure is typical of
most of the better known and more widely accepted overlay design
procedures. The procedure itself is simple and straight forward but
it has provisions which recognize implicitly the real problems that
must be overcome by overlays, namely, (a) severe structural defects in
the old pavement including weak base and subgrade and small load
transfer across cracks and joints, (b) an unknown degree of bonding
between the overlay and the old pavement beneath it and (c) reflection
cracking in which the joints or cracks in the old pavement _propagate
upward through the overlay.

Although they have a common objective, overlay design procedures
approach their task by different means which can be classified into
roughly four categories:

1. mechanistic

2. empirical

3. mechanistic-empirical

4, probabilistic



A mechanistic design procedure relies entirely upon computations
of stresses, strains, or stress intensity factors and crack lengths to
predict the time or the total accumulated traffic that will result in
fatigue or reflection cracking of the overlay. Layered elastic and
viscoelastic theory and fracture mechanics approaches fall into this
category. The advantage of this approach 1is that it begins with
physical fundamentals and the equations that are developed make use of
the material properties external loads and stresses that are basic to
the processes that cause pavements to deteriorate., The valuable
insight that a mechanistic procedure provides into the causes and
effects of pavement deterioration and the proper relations between
variables is unavailable by any other means. Despite these distinct
advantages, mechanistic methods are hampered by being unable to
account for all of the 1localized material, climatic, and geometric
peculiarities at the cracks and joints in pavements which are crucial
to the successful performance of an overlay. In order to account for
these factors it is usually necessary to develop an empirical relation
between what can be calculated mechanistically and what can be
observed in the field under actual in-service conditions.

An empirical overlay design procedure is one 1in which field
observations of distress on existing overlays are regressed against
known historical data such as age and type of construction, traffic
and weather variables as well as known layer thickness and material
property data in order to find a reliable relation that may be used to
compute an overlay thickness that will perform well over a preset

period of time. Empirical methods can be very valuable if the proper



variables are known and a proper form of equation 1is wused, but
otherwise these methods can be misleading. The selection of the
proper variables to use and the most useful form of equation is best
made by relying upon the form of equation and the variables that are
used in a mechanistic formulation of the same problem. Thus, it is
seen that a successful mechanistic or empirical overlay design
procedure must make use of both elements, and this suggests the third
category of overlay design procedures.

A mechanistic-empirical overlay design procedure is one 1in which
a mechanistically computed pavement response such as stress, strain,
deflection, or number of cycles to failure 1is regressed against
observed distress on overlays in the field such as Class 2 cracking to
define an equation in which the overlay thickness is a variable.
Other variables will wusually include observed traffic, weather
factors, construction history, 1layer thicknesses, and assumed or
measured material properties. Again the variables that are used and
form of the equation that is adopted is best chosen by relying upon a
mechanistic form of equation. The mechanistic-empirical procedure is
hampered just as the mechanistic method is by an inability to consider
Tocalized variables that contribute largely to the success or failure
of an overlay. The strengths of the method are that the variables
that are used will be the correct ones and the relations between them
will be in accord with physical principles. These procedures are
usually simplie to apply and can be constructed in such a way as to use
non-destructive test data in 1lieu of a mechanistically-computed

pavement response such as deflection.



A ‘"probabilistic" overlay design procedure is one in which
subjective estimates from experience are made and combined with an
assumed probability density function such as the normal distribution
to make projections of the age or accumulated traffic levels in the
future at which the overlay will need to be repaired or replaced. The
weakness of this approach is that it considers no variables and, as a
consequence, is good only as a gross estimate of the future
performance of a specific overlay. The strength of the approach is
that it is or can be based upon a valuable quantity which is
nevertheless difficult to define, experience.

Each of these methods is valuable, and each has its own strengths
and weaknesses. All methods of overlay design have one feature in
common: regardless of its basic approach, it must always make use of
observed field data to "calibrate" it to actual field conditions. 1In
the first phase of this task, Task 17 of Project 20-7, it was shown to
be practically impossible to develop a pavement designhprocedure that
is capable of representing the performance of all types of asphaltic
concrete or Portland cement concrete pavements in all of the climatic
regions of the Unites States. This finding was made based upon an
argument from experimental design. It was shown that at least 17
variables including traffic, climatic factors, construction history,
geometry, and subgrade factors must be included in an all-inclusive
design procedure and that there is not a sufficient quantity of field
data to form a basis for such a design procedure. However, it was
also shown that if pavements were divided into different types of

pavements, and a total of eleven were identified, and the climatic

[$4]



zones of the United States were divided in six reasonably homogeneous
areas, the total number of variables that must be represented in any
design equation may be reduced to about eight or nine.

In order to determine the availability of such data, a survey was
conducted of the data that have been collected and stored in all fifty
States. The responses to the survey were evaluated using a utility
theory approach to determine whether the quantity and quality of data
that are available are sufficiently complete to warrant revisions to
the AASHTO Interim design guides for pavements.' The study concluded
that, due to the fragmented and non-uniform nature of the data that
have been collected, the best that can be expected is to develop
regional equations for specific types of pavements in specific
climatic zones. Table 1 1is extracted from the report on the firsE
phase of this task and indicates those States that appear to have
enough quality data to allow the development of such pavement design
equations. The table lists the eleven different types of pavement
that were identified and these include specific types of pavement such
as asphaltic concrete on unstabilized base course, Jjointed reinforced
concrete,” overlays on flexible pavements and overlays on rigid
pavements. Figure 1 shows a map of the United States in which the six

climatic zones are outlined. The six zones are described as follows.



TABLE 1. Most Likely Regional Equations
Pavement Climatic Zones
Type I II IT1 v v VI
Flexible
1. Asphalt on California California Minnesota California
flexible base Florida Missouri Missouri California Washington Washington
_ Washington Washington New York
2. Asphalt on sta- Louisiana Louisiana
bilized base Washington Washington Washington Washington
3. Asphalt on bi- Florida Missouri Missouri Texas Texas
tuminous base Texas Texas -
4, Full depth
asphalt
5. Surface treated Texas Texas Texas Texas
pavement
6. Overlaid flex- Texas Texas Texas Texas Washington
ible pavement Washington Washington Washington
Rigid '
1. Continuously rein- Texas Texas Texas Texas
forced concrete
2. Jointed Washington Washington Washington Washington
plain concrete
3. Jointed rein- ‘Louisiana I11inois I11inois
forced concrete Louisiana
Composite
1. Asphalt overlays California California California California Washington
on jointed concrete Washington Washington Washington
2. Concrete overlays

on jointed concrete




Figure 1. The Six Climatic Regions in the United States (6 )



Climatic Zone Characteristics of the Zone

I Wet, No~Freeze
I1 Wet, Freeze-Thaw Cycling
111 Wet, Hard Freeze, Spring Thaw
IV Dry, No-Freeze
) Dry, Freeze-Thaw Cycling
VI Dry, Hard Freeze, Spring Thaw

The boundary between the wet and dry zone is a Thornthwaite Index
contour of 0. The Thornthwaite Index is a measure of annual climatic
moisture balance between rainfall (+) and potential evapo-
transpiration (-) and the contours are taken from the original paper
on the subject by Thornthwaite (15). The boundary between the
no-freeze and the freeze-thaw cycling zones was taken from Highway
Research Board Special Report No. 1 (16) and represents the contour
along which freezing temperatures will penetrate the pavement to a
depth no greater than five (5) inches (13 cm). The boundary between
the freeze-thaw cycling and the hard freeze-spring thaw zones was
taken from a map of freezing index that was prepared by the U.S. Army
Corps of Engineers (17) and represents the contour along which
freezing temperatures persist in the ground for more than 60 days in a
row each year.

Because of the findings of the first phase of this task and the
current importance of overlay design, the objective of the second
phase of this task was to develop overlay design procedures for two

climatic zones. The design procedures will be either empirical or



mechanistic-empirical and will rely upon the data that are currently

available from State highway agencies.

RESEARCH PROBLEM STATEMENT

There is a need to assemble and make use of the data collected
and stored by the States in their AASHO Road Test Satellite and
environmental test sections as well as on other sections which were
" not designated as such. Phase I -of NCHRP Project 20-7, Task 17
identified a number of States which have apparently collected
sufficient quantities of high quality data to permit the development
of regional equations for each of several distinct types of pavement.
Because of the importance of overlays in the coming periods in which
maintenance and rehabilitation will play a dominant part in the
pavement management strategies of the States, it is desirable to have
available asphaltic concrete overlay design equations that are based
upon these observed filed data, and thus to capita]ize upon the long-
term monitoring efforts that have been carried forward by the various

States.
OBJECTIVES

The objective of Phase II1 of NCHRP Project 20-7, Task 17 is to
develop regional asphaltic concrete overlay design methods based upon

data and experience from the satellite, environmental, and other road

test sections identified in Phase I. Specific objectives are to:
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Collect data from at Teast two different climatic regions.

Develop design methods for overlays that are empirical 1in nature
and represent overlays in at least two climatic regions.

Work example problems and provide design aids for each method.
Prepare a final repoht including design aids and a summary of

the data used in developing the design method.

RESEARCH APPROACH

The successful composition of an empirical equation that can be

used for the design of overlays must include as a minimum the same

kind of considerations that are either explicitly or implicitly a part

of other published and accepted design procedure, namely:

1.

A requirement to retard or prevent the reflection of surface or
subsurface conditions 1in the overlay. These conditions include
rutting, fatigue cracking, transverse and 1longitudinal cracking
in the surface course, and pumping beneath a crack or joint and
voids in the base, subbase, or subgréde.

A requirement to include explicitly or implicitly all of the
important material properties and layer thicknesses. The
deflections of the old and overlaid pavement include implicitly
the thickness and elastic modulus of each layer in the pavement.

A requirement to include all of the important traffic and
climatic variables in the equation.

The selection of these variables can be guided by considerations

11



from elastic layered theory and from fracture mechanics. As shown in
the Final Report for Phase I of NCHRP Project 20-7, Task 17, (18), the

deflection of a pavement is proportional to &,

P

§ = HE, (1)
where
p = the applied load,
Ek = the modulus of the subgrade, and
H' = an "effective thickness" of the pavement overlying the

subgrade. Examples of this are the thickness of the
concrete pavements, D, and the structural number, SN,
in flexible pavements.

The loss of serviceability index was found to be 1inversely
proportional to & at the AASHO Road Test and was expressed as such in
the Interim Guide design equations. It was suggested in the Final
Report for Phase I that the term H' could be more useful if it were

expressed as

. Eiyn
=z (2)
where
h, = the thickness of the it layer,
E; = the elastic modulus of the 1§ﬁ-1ayer,
E0 = the elastic modulus of the datum material, and
n = an exponent which has been shown experimentally and

theoretically to vary with the thickness and stiffness

of the base course (19,20,21) but was assumed by

12



Odemark to be 1/3 (22).

An overlay design procedure which is intended to add structural
strength to a pavement would do so by increasing H' and thus by re-
ducing §. The percentage increase in the life of the pavement that is
effected by the addition of the overlay thickness is linearly or
nearly linearly proportional to (si/af) where 8 is the deflection of
the old pavement “and Sf is the deflection of the overlaid pavement.
Alternatively, the percentage increase in pavement life is linearly or
nearly linearly proportional to (H.f/Hli) where H'i is the
effective thickness of the old pavement and H'f is the effective
thickness of the overlaid pavement. All deflection-based overlay
design procedures have the features mentioned above 1in common, even
though they may be expressed somewhat differently from one procedure
to the next. The overlay design procedure to be deve]opéd in this
Phase of Task 17 will have this same feature in common with all of the

other methods. The above discussion shows how either the thicknesses

and moduli of the layers (H'.

i H'f) or the measured or

predicted deflections (51, Gf) may be wused as a basis for overlay
design.

But this type of design does not recognize the importance of
localized structural integrity in the vicinity of a crack or joint in
the old pavement. At this point, fracture mechanics can offer some
assistance in identifying the important variables Jjust as elastic
layered theory assisted in identifying them 1in the deflection-based
design.

Reflection of transverse or longitudinal cracks through an

13



overlay is caused by a combination of traffic and thermal stresses.
The important variables for reflection cracking include: overlay
thickness, tire pressure, total tire or dual tire loads, aggregate
size, modulus of the overlay material, crack spacing in the old
pavement, and temperature change 1in the old pavement. Still more
variables can be identified by fracture mechanics considerations in
the case where load transfer across a crack or joint has been reduced
by poor support conditions as evidenced by pumping, or by a large
deflection difference from the loaded to the unloaded side of the
crack or Jjoint. This list of variables constitutes a minimum of the
number of independent variables that should be included in a
regression analysis of the time or traffic required to produce a
reflection crack through an overlay. If the regression analysis
produces the wrong sign of the variable, that will indicate that the
equation is physically unrealistic and that it should be rejected as a
possible candidate as an overlay design equation.

A successful design ﬁethod for overlays must take into account
both aspects of overlay performance: deflections and reflection
cracking. This may require two equations to be satisfied instead of
one and the overiay that 4dis finally <chosen 1is the one that best
satisfies both criteria. Although it is unlikely that a sufficient
number of overlays will be found with special crack retarding features
in them, the overlay design equation should be constructed in such a
way that future revisions to the equation can be made easily to
incorporate these effects.

This discussion of overlay variables points out the importance of
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selecting the correct variables for use in the regression equations to
describe the performance of an overlay. The number of variables in
the list given above points out the need to select carefully from
among the sets of data available in each of the States which had data
of sufficient quantity and quality from which to develop a reliable
design equation. The questionnaire which was circulated in Phase 1 of
this project suggested that California, Texas, and Washington have
sufficient data for overlay design equations. In addition, the field
visits that were made as part of this task indicated that Minnesota
has similarly excellent sets of data that are stored in decentralized
manual files. In order to develop overlay design equations for two
different climatic zones, it was necessary to make a careful selection
of data sets from among these States which represent all six climatic

zones in the United States, as follows

State Climatic Zone
California I, 11, Iv, Vv
Minnesota ITI

Texas I, I1, Iv, V
Washington I, 11, v, VI

After a series of telephone contacts with each of the states, it
was determined that Minnesota would be able to provide a sufficient
quantity of data on pavement distress, serviceability index, traffic,
and construction history as well as Tlayer thickness and material

identification data to permit the development of overlay design
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equations. A total of 133 sections of data were collected and placed
in a computerized pavement data base at the Texas Transportation
Institute. Of these, 86 sections were overlays over flexible pavement
and 47 sections were overlays over jointed concrete pavement. A total
of 45 sections of pavements were used to develop overlay design
equations  from the Texas Flexible Pavement data base which s
maintained at the Texas Transportation Institute. The overlay design
equations that were developed were either empirical or
mechanistic-empirical, and were for overlays on flexible and jointed
concrete pavements in Minnesota (Climatic Zone III) and overlays on

flexible pavements in Texas (Climatic Zone V).
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CHAPTER TWO

FINDINGS

The findings in this task are, in general, that overlay design
equations can be developed from the available data, but that the level
of complexity and reliability that can be achieved with the design
procedure depends Tlargely upon how complete the materials property
data are on each of the projects that are represented 1in the data
collection. The discussion of these findings are presented in this
chapter in six parts:

1. Objectives of overlay design procedures

2. Non-destructive testing in an overlay design procedure
3. Selection of the form of an overlay design equation

4., Regression analysis and some of its pitfalls

5. Development of "Level 1" overlay design equafions

6. Development of "Level 2" overlay design equations

OBJECTIVES OF OVERLAY DESIGN PROCEDURES

The principal objective of an overlay design procedure is, to
calculate the required thickness of an overlay while taking into
account the traffic that is to be served, the effects of the climate
in which the pavement is placed, the current structural condition of

the existing pavement, and if possible, the effects of different

17



choices of candidate materials that may be used in the overlay and of
the bond between the old pavement and the overlay. In addition, the
results of the calculations should reliably reproduce the observed
field performance of actual overlays.

The degree to which an overlay design procedure meets these
objectives 1is the measure of its success. It should be noted that a
third objective of overlay design procedures has been, until recently,
a degree of simplicity so that the entire procedure could be
incorporated into a single graph or nomograph. Recent developments in
microcomputers and hand-held programmable calculators have made this
requirement much Tess important than formerly.

As noted in Chapter One, there are numerous variables related to
loading, temperature, Tlayer thickness and modu]us; crack or joint
spacing and load transfer which affect the ability of an overlay to
resist or retard cracking. The smaller the number of these variables
~ that are represented explicitly in the. design procedure, the Jless
capable it 1is of reliably representing the actual complexity that is
involved in the performance of an overlay. There will always be a
direct connection between the reliability of an oVer]ay design
procedure and the complexity which it 1is capable of representing.
Some examples of this will be given in subsequent sections in this
Chapter.

In this project, overlay design procedures were developed on two
levels of complexity, which will be called “for the sake of
convenience, Level 1 and Level 2. The levels of complexity are based

upon the degree to which the design procedure approaches a mechanistic
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method. Regardless of complexity or of whether they would be

classified as empirical or mechanistic, successful overlay design
procedures incorporate all of the following elements:

1. Observations

2. Assumptions

3. Theoretical model

4. Correlations

5. Calculated quantities

An overlay design procedure that 1is <classified as a Level 1
procedure will have the following elements.

1. Observatijons: observed distress, construction history,

traffic, climatic factors
2. Assumptions: assumed material properties (not measured),
assumed relation between deflections and pavement damage

3. Theoretical Model: wusually the formula for a deflection under

load or the moment of inertia of a transformed pavement section,
as in Eq. (2) or Eq. (9)

4. Correlation: correlations  between observed distress and
observed number of load applications

5. . Calculated Quantities: wusually using the theoretical model to

calculate a deflection or transformed moment of inertia from the

layer thickness and assumed material properties.

An overlay design procedure that s classified as a Level 2
pfocedure will have the following elements.

1. Observations: distress, construction history, traffic,

climatic factors, measured material properties

2. Assumptions: "usually a Tlinear relation between stress and
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as

strain, and that

Theoretical Model: deflection under iload, moment of inertia of

a transformed section, beam-on-elastic foundation at a joint, and
others

Correlation: correlations between observed and predicted
number of 1load applications to reach a specified Tlevel of
distress.

Calculated Quantities: deflections, rotations, fracture

properties,
An overlay design procedure that is "mechanistic" is classified
Level 3 design procedure and will have the following elements.

Observations: distress, construction history, traffic,

climatic factors, and material properties

Assumptions: linear elasticity or 1linear viscoelasticity, and
relations between primary calculated responses such as strains
and deflections and 11m1fjng responses such as permanent strain
and cumulative damage

Theoretical Model: Tlayered elastic or viscoelastic theory and

finite element analysis

Correlation: correlations between calculated strain and number
of load applications to reach a spetified level of cracking
distress, and correlations between observed density and severity
of distress and calculated strain. The correlations may take the
form of modified material properties or layer thickness

Calculated Quantities: stress, strain, deflections.

Since all overlay design procedures require elements of all five
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categories, none can be termed purely ‘“empirical or purely
"mechanistic". Examples of two widely known and used pavement design
procedures are given below to illustrate these points. Both of these
are Level 1 design procedures. The first 1is the AASHO Road Test
Flexible Pavement Design equation and the second 1is the Corps of

Engineers overlay design equation.

AASHO Road Test Flexible Pavement Design Equation

The AASHO Road Test Flexible Pavement design equation is a Level
1 empirical design equation in which pavement damage was assumed to be
directly related to deflections (23). This fact 1is not immediately
apparent because the form of the equation obscures the fact. Pavement

damage was defined as

N (1)
i=Pt
where
g = the pavement "damage", a number that ranges between O
and 1,
P = the initial serviceability index,
P = the present serviceability index,
Pt | = the terminal serviceability index.

The damage equation was assumed to be of the form
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where

W = the total number of 18-kip (80 kN) equivalent single
axle loads that have caused the damage, g.

p = a constant which represents the "strength" of the
pavement. When W=p, the damage, g, is equal to 1.0,
and

B = an exponent

The larger p is, the longer a pavement will last or the greater

the number of standard load applications it will carry.

Using the observed decrease of serviceability index and the

number of load applications, N, linear regression analysis was used to
determine two constants, a and b, which related the logarithm of g to

" the Togarithm of N.
log;y g =a+blogy N (3)

The constants p and B were found from the regression constants a
and b, as follows
B=Db (4)
-(§)
p=10 (5)
The 18-kip (80 kN) load equivalent, L.E., was defined using these
derived values of p and B with the following formula
1
pl 8 g /618

LE., = =0 (6)
ohi
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At this point, the assumption was made that p 1is inversely
related to deflections and a theoretical model of pavement defliections
was used to suggest the form of the equation for p. Elastic Tlayered
theory (24, 25) shows that the deflection of an elastic pavement, &,
is proportional to (P/E_ H) where P 1is the load, E; is the
elastic modulus of the subgrade and H is an effective thickness of aill
layers above the subgrade. The subgrade modulus is multiplied by the
effective thickness and this 1is precisely the same form that was
adopted by those who constructed the AASHO Road Test flexible pavement

design equations. If p was assumed to be inversely proportional to

deflections, then the equation for p should have the form

In fact, the assumed form of the equation for p was

_ (sv+1)9 108

(L1+L2)c
where
L1 = the axle load
L2 = the axle counter; L2 = 1 for single axles and
L2 = 2 for tandem axles
SN = the structural number, or "effective thickness" above
the subgrade
=3 D1 + a2 D2 + a3 D3
al, az, a3 = layer coefficients of layers 1, 2, and 3, respectively
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Dl’ Dy, D3 = layer thicknesses of layers 1, 2, and 3, respectively
S = the "soil support” value corresponding to a logarithm
of the modulus of the subgrade
c, d = exponents

As a matter of interest, in exponential equatiohs such as
Equation 2, the power B8 is usually found to be inversely proportional
to the logarithm of the coefficient, p. This was found to be the case
with the AASHO Road Test flexible pavement equation.

The material constants ay, an, and as in these equations were
determined by 1linear regression analysis using Equation 8 as a basis
for the analysis.

The point of this illustration is that the form of the AASHO
- design equation is based upon an assumption that deflections control
the performance of a pavement. A theoretical relation between load
and pavement deflection was used to suggest the form of the equation
for the constant, p, which represents the strength of the pavement.
The selection of the forﬁ of the equation was not arbitrary but was
guided by a known theoretical relation. The material properties that
were measured at the AASHO Road Test were not used in determining the
layer coefficients. Instead, they were determined by regression
analysis and were assumed to lie in the range between 0 and 1. The
assumed form of the structural number (SN) 1is also based upon a
theoretical relation, as will be shown in a subsequent section of this

chapter.
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Corps of Engineers (FAA) Overlay Design Procedure

This design procedure was selected as another example of a
supposedly empirical design method which, nevertheless, has a form
that is suggested by theory. The FAA overlay design procedure first
requires the calculation of the thickness, h, of a new pavement
surface layer that will serve the future anticipated traffic. At this
point, beam-on-elastic foundation theory would suggest that if the new
pavement and the overlaid pavement are to have the same deflections,
they should have the same moment of inertia. The thickness of the
overlay on the old pavement may be calculated so as to provide the
same moment of inertia as that provided by the new pavement, with the
following equation:

3 3 3

in which
EZ = the elastic modulus of the old pavement
Eq = the elastic modulus of the new pavement
hy = the thickness of the overlay
hom = the modified thickness of the old pavement surface
r, s = functions which will be defined below.

The thickness of the old pavement 1is modified by empirically
assumed constants between 0.35 and 1.0 based upon the observed cracked
condition of the old pavement surface. A more theoretically sound

method of modifying the thickness of the old pavement will be
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described in a subsequent section of this chapter.
By rearranging Equation (9), it is possible to solve for the

thickness of the overlay, as in Equation (10).

E, 1 1
hy = (—E—i-)‘s‘ [hr® - Dny, 13 (10)
where
s =4 - 6() + 3(D? (11)
r =4 + 6g + 3q2 (12)
h
]_ .
= () 14
u o (14)
E h
1 1
t = (7)) (15)
E2 h2m

Equation (10) is of the form
noL
= n
hy = 2.5 [F h" - C hy In (16)

which is the FAA Overlay Design equation. The major difference
between Equation (10) and Equation (16) is the power, n, which is 1.0
for fully bonded overlays, 1.4 for partially bonded overiays, and 2.0
for wunbonded overlays. The factor 2.5 is used only with asphaltic

overlays and is roughly the cube root of the modulus ratio between
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concrete and asphalt as is suggested by Equation (10). The constants,
C and F, are judgement factors which are based upon the condition of
the old pavement before overlay and are selected by comparison with
photographs. By way of contrast, the corresponding terms in Equation
(10), (1/s) and (r/s) are explicit functions of the ratio of the
overlay modulus to the old pavement modulus and the ratio of the
overlay thickness to the modified thickness of the old pavement.
Equation (10), which dis derived from providing equal moments of
inertia shows that the power, n, should not change with bonding
condition but that F and C should change. Equation (10) also shows
that overlay design should be iterative, that 1is, that a value of
overlay  thickness, h;  must be assumed initially in order to
calculate the required overlay thickness and if the assumed and
calculated values do not match closely enough, the calculation should
be repeated using the most recently calculated value of h1 as the
next assumed value.

If it is desirable to develop an overlay design procedure similar
to the FAA method from empirical data, the analysis should take place
in four steps, as follows: |
1. For each pavement in the data set, determine the thickness of new

pavement surface course, h, that will carry the traffic that has

covered the pavement up to the present time.

2. By using deflection test results on each pavement section as
described subsequently, determine the modified thickness of the
old pavement surface, h2m'

3. Define the parameters u, t, and g for each pavement section in
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is

the data set.

By linear regression analysis determine the six constants 3,

through a; in the following equation:
h3 = axq + agXp + agxz + agxg + agxg + agXeg (17)

The six independent variables in the regression analysis are:

Xq = n (E_;) (18)
gy 3 E1

X = (u) hy (EE) (19)
a2 .3 b1

X4 - hgm (21)

x5 = ahy (22)

g =y (23)

The design equation that is derived from the regression analysis

E, 1 1
= (_2\% 3 3 43
h, = (f€)3 [Fh”-C h2m 13 (24)
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where

F - 1 7 _ (25)

q q
3y + 3,(g) + ag(

. _ag *agla) + as(q)i (26)
a + ap(g) + a3(g)

Plots of F and C as functions of hl’ ho, and the modulus
and thickness ratios can be prepared to aid in the selection of proper
values of h,, F, and C to begin the iterative process. It is
possible, 1in the course of the regression analysis, to change the
powers of h, h;, and hy,, from 3 downward to 1 to select the
power that produces the best fit of the data. This approach has the
advantage df identifying most of the relevant variables and how they
should be related in an overiay design procedure.

The Corps of Engineers - FAA overlay design equation has been
used successfully for years as the basis of an “"empirical" design

procedure but this is so because it has a good foundation in the

mechanics of layered pavemehts.

Modified Thickness of 01d Pavements by Measured Deflections

The modified thickness of the old pavement surface layer,

h can be determined from deflections that are measured on each

2m»
side of a crack or joint using results from beam-on-elastic foundation
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theory. The deflection of such a beam is given by

w=hAe P sinRx + B e "BX

cosBx (27)

where

W = the vertical deflection

X = the distance along the beam measured away from a crack
or joint

8 - (—§5§y% (28)

Eoh2

E2 = the modulus of the old pavement surface layer

h2 = the thickness of the old pavement surface layer

k = the modulus of subgrade reaction of the Tayers beneath
the surface layer.

At a crack or joint, three cases can be identified: (a) full

moment and shear transfer across the cfack, (b) no moment transfer,
full shear transfer, and (c) partial moment and shear transfer. Each
of these conditions produce different values of the constants A and B
in Equation (27). On the loaded side of a crack with only partial

moment and shear transfer,

3p

A = pf (29)
33

and B = —3P _ p(2-f) (30)
3.3
B, hy
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On the unloaded side of the crack the two constants are

A = B3zph3 (1-p)f (31)
22
B = e3zph3 (1-p)(2-f) (32)
22
where
P = the applied load
p = W;;%J , the shear transfer efficiency factor, (33)
3 which ranges from %—(best) to 1 (worst)
f =2 - iﬂ%igfl , the moment transfer efficiency (34)
factor, which ranges from 0 (worst) to 1 (best).
Wo = the deflection on the loaded side of the crack or joint
) W, = the deflection on the unloaded side of the crack or
joint
w. = the deflection in the center of an uncracked panel of
pavement.

If the cracks are spaced closer togethervthan 2B (6-8 feet or
1.8-2.4 m) the surface thickness of the old pavement, h,, should

be modified to th’ as follows

| h,
hom = 73 (35)
[2p(2-f)]

This modification will provide the thickness of an intact surface

layer that will have the same maximum deflection under a load as the
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cracked pavement. As can be seen, the shear and moment transfer
efficiency factors, p and f, which can be determined from measured
deflections may be used explicitly to determine a modified thickness
of the old surface layer such as is used in the Corps of Engineers -
FAA overlay design equation. The full range of the correction term is
between 0.16 and 1.0, as p and f range from their worst to their best

values.

Theoretical Basis for the Structural Number

Earlier in this chapter, reference was made to the fact that the
assumed form of the structural number 1is based upon a theoretical
relation. Also, it was stated that elastic layered theory shows that
the deflection of an elastic pavement, §, is proportional to
(P/ESH3 where P is the load, E. is the elastic modulus of the
subgrade, and H 1is the effective thickness of all layers above the
subgrade. Vlasov and Leont'ev (24) developed equations for the

vertical deflection of multi-layered pavements which rest on a rigid

base. The equations are of the form

wir,z) = %E:T (1+9) ¢ (2)7 (1) (36)
where
w(r,z) = the deflection of a pavement at radius, r, and vertical
distance, 2z, below the surface where a 1load P is
applied »
C, T = constants
$(z) = a function of depth, 2z, which describes how the
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vertical displacement reduces with increasing depth

vir) = a function of radius, r, which describes how vertical
displacements reduce with increasing radius |

Y = Poisson's ratio of the subgrade

ES = elastic modulus of the subgrade

H' = a transformed depth of the pavement above the rigid

base.

In Equation (36), the term (P/E_H') plays a prominent role in
determining the deflection at the surface of the pavement. The
transformed depth of the pavement, H', is found by converting all of
the layers into an equivalent depth of a datum material with an

elastic modulus, E_, The formula for the transformed depth is

0
k Ei n
H = 3 hy () (37)
i=1 0
where
h, = the thickness of the il layer
E; = the elastic modulus of the 1£ﬂ-1ayer
E0 = the elastic modulus of the datum material
n = an exponent that was assumed by Odemark (22) to be 1/3

but has been found by a recent empirical study at the
Texas Transportation Institute to range between 0.10
and 0.60.

If the datum modulus, E_, is that of Portland cement concrete, and

o!
n is 1/3, the layer coefficient of the asphaltic concrete is

approximately 0.44, which is the value of the Tlayer coefficient_ for
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asphaltic concrete which was found at the AASHO Road Test. The form
of “the equation for the structural number can be taken from Equation

(37) to give

X
H

alh1 + a2h2 + a2h3 (38)
where

hl’hz’h3 = thicknesses of layers 1, 2, and 3.

aj,ag,ag = layer coefficients of layers 1, 2, and 3.

The equation for the layer coefficient is

(39)

Once again, a theoretical relation has suggested the form of
equation that was used in a pavement design procedure. In this case,
the AASHO Road Test flexible pavement design procedure has . been shown
to have borrowed its form from the theory of layered elastic
pavements.

Enough examples have been shown of the dependence of successful
empirical design procedures upon the form and the relations among
variables that are given by some theory. The observation is true 1in
general that if it is desired to develop an "empirical" overlay design
procedure, one must start with a theory. An ‘“empirical" design
procedure 1is not blindly empirical in any case. Instead, it is, or
should be guided by assumptions and relations among variables that are
drawn from mechanics.and which fit known physical boundary conditions.

The major difference between the use of mechanistic Tlayer theory and
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the “empirical" approaches described above 1is the point at which
assumptions are made. In an empirical design procedure, a simpler
form of mechanistic theory is assumed in order to identify the
important variables and how they are related to one another, and then
major attention is focused on the form of the equation in which the
variables appear, and in the use of the regression analysis to obtain
coefficients and exponents in the equation. In a mechanistic design
procedure, the assumptions are made concerning material properties and
interface conditions since the form of the equation is aiready
dictated by the form of the solution of the governing differential
equation(s). Because both of these approaches require approximations
and assumptions in order to produce a reasonable correspondence with
observed data, it is difficult, if not iﬁpossib]e, to state
categorically which of' these approaches should prove to be superior.
It is likely that some combinations of the two will always produce the

most consistent results,

NON-DESTRUCTIVE TESTING IN OVERLAY DESIGN EQUATIONS

Non-destructive testing of an existing pavement is one of the
most wuseful to do in determining the structural capacity of the
pavement. Several overlay design procedures make explicit use of data
that are measured by Dynaflect (7,9,11,12) or »Fa111ng Weight
Deflectometer (26) or other devices (5,13). This is a realistic and
practical means - of determining the required overlay thickness, and in

general the pavement with higher deflections requires a thicker
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overlay to carry the same traffic. The selection of a device and the

level of 1load that will be used as a standard is a critical decision
for a highway agency that is developing an overlay design procedure,
because the deflection response of a pavement varies from one device
to another. In addition, all measurements that are made by the device
must be corrected for temperature and subgrade moisture content to a
standard condition which must be specified and wused uniformly in
developing the overlay design procedure. All of this seems to
indicate that an overlay design procedure cannot be developed unless
carefully standardized deflection data are available. However, a
reasonable alternative is to use calculated deflections.
Unquestionably, it 1is more desirable to have actual deflection
measurements to use in developing a design procedure, but calculated
deflections may be substituted in their p]ace;

Calculated deflections have the advantage of a consistency which
is rarely observed in raw, uncorrected field deflection data. 'They
also permit the use of assumed material properties in developing a
Level 1 overlay design procedure. They also introduce two difficul-
ties into the design procedure as it must be appiied in practice. The
first difficulty is that the calculated deflections must match as
closely as possible the deflections that would be measured on each
pavement in the data set by a selected non-destructive testing device.
The second difficulty is that the deflections that are subsequently
measured by the testing device must be corrected back to the tempera-
ture and moisture conditions that were assumed in the original analy-
sis. The degree to which calculated and measured deflections fail to
match introduces an unknown, but hopefully systematic, error fnto the

design equation.
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One way of reducing the first difficulty is to use linear elastic
layered theory or some close approximation to it to represent the
deflections that will be measured by a non-destructive testing device
that applies a 1light 1load such as the Dynaflect. The lighter loads
normally induce deflections that closely match calculations made with
elastic Tlayered theory because the materials behave more elastically
in that range of load.

A reasonable objection to this approach is that the major part of
load-related damage to an overlay comes from heavier loads and that it
is more practical to wuse deflections that are representative of
heavier 1loads, taking into account the stress sensitivity of the
materials of which pavements are constructed.

Each of these points of view was used in developing the overlay
design equations that are reported herein. The Minnesota overlay
design equations were developed using deflections that were calculated
with the Shell BISTRO computer program, and from assumed elastic
‘moduli of each of the materials. The assumed elastic moduli that were
used are presented in a subsequent section of this chapter. The Level
1 overlay design equation that was developed with Texas data made use
of deflections calculated with an approximation to elastic layered
theory that was developed at the Texas Transportation Institute. The
original idea for this approximate elastic theory was suggested by the
work of two Russian authors, Vlasov and Leont'ev (24). Both of these
methods produce deflections that should closely approximate Dynaflect
deflections.

The Level 2 overlay design equation that was developed with Texas

data and calculated deflections under a 9000-1b (40 kN) load with the

37



ILLI-PAVE finite element computer program. The material properties of
the layers were based upon moduli that were back-calculated from
Dynaflect deflections, but included an assumed stress-sensitivity to
higher 1load levels as well. The deflections that were calculated with
this approach should correspond more closely to those that will occur
under the dual tire of an 18-kip single axle load or under a similar
load applied by the Falling Weight Deflectometer.

Each overlay design equation 1mp{fes a choice of a non-
destructive testing device that will be used to determine the
structural adequacy of an existing pavement. The use of a deflection
in an overlay design procedure is very efficient; a deflection is a
single variable that contains the contributions of the modulus and
layer thickness of all of the layers in the pavement, including the
subgrade. A deflection depends upon all of the important “structural"
variables 1in a pavement and is inversely proportional to its strength.
Because of its efficiency in providing a summary measure of the
response of a pavement under load, 1; is an ideal variable to use in

an overlay design equation.

SELECTION OF THE FORM OF AN OVERLAY DESIGN EQUATION

The first section of this report emphasized the importance of a
theoretical model as the basis for an "empirical" design procedure and
gave several examples. Empirical equations should not be blindly
empirical but should be guided by physical principles and boundary

conditions. The fact that a regression equation fits data points well
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along one part of the curve is not an argument that no other form of
equation should be used to describe the same data. In fact, if
several different forms of equation can be shown to fit the empirical
data equally well, that form of equation should be preferred which is
most in accordance with physical principles and boundary conditions.
It is wusually the case that the more physically realistic the form of
equation, the better it is likely to fit the observed data.

An example of this is the AASHO Road Test equation relating the
loss of serviceability 1index to the number of 18-kip (80 kN)
equivalent single axle load applications, which has been called the
functional performance curve. The form of this equation can be
deduced from the definition of the serviceability index which is
defined on a scale from 0 to 5. As the pavement bécomes rougher, the
serviceability index will decrease and will approach, but not drop
below a serviceability index of 0, no matter how much traffic passes
over the pavement. Thus, the functional performance curve of a
pavement starts out horizontally bounded from above by a rating of 5.
As load repetitions increase, the curve is bounded from below by a
rating of 0, a value which it approaches as an asymptote. These
boundary conditions imply that a functional performance curve should
be sigmoidal, or S-shaped. On the other hand, an equation that
relates the pavement roughness to the number of standard axle load
repetitions has only one boundary condition that it must meet. It
starts at a low value and is bounded horizontally from below by the
zero roughness 1line. There 1is no necessary upper 1limit to the

roughness that may develop on a pavement. The curve is not bounded
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from above by an asymptote and should not be S-shaped.

The boundary conditions on the area covered by a particular type
of pavement distress 1is bounded from below with zero area and from
above with a 100 percent asymptote. The severity of distress is
bounded from below by a zero severity rating and from above by a
“high" severity rating, and should thus be S-shaped. An actual
measurement of severity, such as rut depth or- width of crack is
bounded from below with zero but not necessarily bounded from above
with an upper limit and so is not necessary and S-shaped curve.

Because distress area and severity rating were used to develop
the overlay design equations reporfed herein, an S-shaped form of
equation was adopted for all equations. The specific equations that
were used are given below. For the Minnesota overlays, the equation
was

-K
g=-e N (40)

where
N = the independent variable which was assumed to be the
most important.
K = the damage rate constant; a larger number indicates a
stronger pavement.
g = the damage rating of the pavement, a number that ranges
between 0 and 1. |
The variable, N, was the age of the pavement in months for transverse

and longitudinal cracking, and was 18-k (80 kN) ESAL for all other
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types of distress.
For the Texas Level 1 overlay design equation, the form of the
equation was assumed to be

-(£)B
g=e N (41)

where the variables g and N have the same meaning as before but this
equation has two constants, p and 8. The constant, p, has the same
meaning as the rate constant, K, 1in the previous equation. The
exponent, B, permits the curve to take on a variety of shapes, as
shown in Figure 2. A1l curves pass thru a common point where N = o
and g = 1/e.

The Level 2 equation which was developed from Texas data used a
different contept, that 1is, to develop an equation for the number of
load cycles to reach a specified level of distress as a weighted sum
of the number of cycles that will cause that distress by bendiné,

shearing, and thermal stresses. The form of the equation is

Nf = igl a; Nﬁ (42)
where

Nf = the number of load applications to reach a specified
level of distress

Nfi = the number of load applications to reach a specified
level of distress, due to a specific mode of
dispJacement, i

n = the total number of displacement modes that were

considered.
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A total of 27 modes of displacement were considered in the Tlinear
regression analysis which produced values of the constants, as, in
Equation (42). The form of the equation for the number of load cycles
to reach a given level of distress due to specific displacement modes
was developed from beam-on-elastic foundation theory and from fracture
mechanics, as will be explained subsequently.

Regression analysis was used to determine values of K and a;
in Equation (40) and (42), but a special type of analysis was used to
determine the values of p and B 1in Equation (41). A1l of these

procedures, and some of the difficulties which must be avoided with

each will be described in the following section.

REGRESSION ANALYSIS AND SOME OF ITS PITFALLS

Regression analysis 1is such an automated procedure 1in data
analysis that it tends to be taken for granted. This section
describes not only the methods used to determine <the constants in
Equations (40), (41), and (42), but also some of the cautions that
must be used in interpreting the results and in using the overlay

design equation that is developed.

Minnesota Level 1 Overlay Design Equation

In order to find the K-value for a particular section of
pavement, a logarithm is taken of the damage equation, Equation (40),
to get

Ing= - (43)

=
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In order to avoid the difficulties that arise in using In g as a
dependent variable and (1/N) as the independent variable, an average
value of the constant, K, is found for each section wusing Equation
(44).

1 "

K= = izl N, (-In gi) (44) |
where there may be n observations of damage on that section of
pavement. Because each pavement section has its own value of tﬁe
constant, K, and a further regression analysis 1is made to determine
the "“cause" of the variation of K from one pavement section to
another. The independent variables that were used to explain this
variation included the age of the overlay in months, the average daily
traffic, the total estimated 18-k (80 kN) ESAL at the time of the 1last
distress observation was made, the overlay thickness, and three
independent Dynaflect deflection basin parameters calied DMD, SCI, and
VOL. The DMD is the maximum Dynaflect deflection and SCI is the
surface curvature index which is the difference in vertical deflection
between Sensor 1 and Sensor 2. The term VOL stands for the volume of

the Dynaflect basin but is really only an approximation of that

volume, given by Equation (45).

vou = {omp)?

SCI (45)

A logarithm is taken of the individual values of K and of the
corresponding values of all of the variables 1listed above. The

regression equation is of the form

Yy = agXy tagxy ... toax (46)
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where

the dependent variable, the natural logarithm of b

«
]

>
n

the natural logarithm of each of the independent
variables, Z;.
Taking the antilog of Equation (46) gives an equation for the

rate of constant, K.

(47)

and this can be made into an overlay design equation, as will be shown
subsequently.

There is a caution that should be noted concerning the results of
a regression analysis for the value, K. Because the independent
variable in the regression analysis is x (= 1/N), the larger values of
x and thus the smaller values of N will control the value of K. The
initial part of the curve may not be the best indicator of the Tlife-
time trend of distress in that pavement. The K-values that are
determined in this way are usually too small, causing an underestima-
tion of the strength of the pavement.

Another problem may arise because two of the  independent
variables 1in the regression analysis for K may be closely correlated.
The total number of 18-k (80 kN) ESAL (N18) in this analysis was
closely correlated with average daily traffic (ADT). The regression
analysis procedure was asked to consider as two separate variables
what 1is essentially a single variable. The matrix that must be

inverted to determine the values of the constants ai will be
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singular or nearly singular. The coefficients 'a; that correspond
to N18 and ADT will be 1larger, nearly equal in magnitude, and of
opposite sign. This wuse of two high]y- correlated independent
variables and the difficulties that arise from the nearly singular
matrix is called "multicollinearity". This difficulty can be avoided
by using only one of the two highly correlated variables at a time.

Several statistical tests are available for determining the degree of

multicollinearity of variables (27).

Texas Level 1 Overlay Design Equation

The difficulties that come from the heavy weighting on the
initial portion of the curve in the Minnesota overlay design equation
are compounded when attempting to find the p and B of the two-
parameter S-shaped curve. Use of linear regression to determine the
two constants results in a reasonably accurate value of Band a value
of p that 1is too small. An alternative means of determining p and B
uses the average change of logarithm of the damage, g, with respect to
the change of the Tlogarithm N. The process first determines a mean
value of B and then a mean value of p, according to the following
equations. |

(48a)

i = tn 95
n
)X [1n(-r1) - Tn(-ri)]
i=2
B=— (48b)
z [-In N, + n Ni]

-
~N
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A1l changes are referred to the first measured value of damage,
91, and the corresponding number of 1load applications, Nl' By
determining p and R by the simple rules, curves which fit well through
all of the data points are found. This is not regression analysis
since no least squares criterion 1is satisfied by the resulting
constants.

As was done with the Minnesota equations, a value of p and B was
determined for each section of overlaid pavement in the Texas data
base. A second analysis was made using linear regression analysis to
determine the causés of the variation of p and g from one section of
pavement to another. In this case, instead of wusing calculated
Dynaflect deflections, the structure of the old pavement was
represented by an AASHO Road Test structural number, SN. Several
climatic variables were used because of the broad geographical extent
from which the overlaid pavement sections were taken. The climatic
variables included annual rainfall, annual freeze-thaw cycles of air
temperature, and Thornthwaite Index. The plasticity index of the
subgrade was included because of the wide variety of that variable
represented in the pavement sections. The overlay thickness was
included as the final independent variable. Linear regression
analysis was used to determine equations for pand g . The form of

both equations was
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PsB =3y *+ agx) * ... apX, (50)

Multicollinearity was expected and found with some of the
variables that were used in this regression analysis. The liquid
1imit and plasticity index of the subgrade were high]y correlated and
were found to exhibit multicollinearity. Also, two pavement thickness
variables, the effective thickness of the entire pavement and the sum
of the thickness of the overlay and the old surface layer were found
to be highly correlated and to exhibit multicollinearity. No other

variables displayed this characteristic. The final equations will be

given in a subsequent section of this report.

Texas Level 2 Overlay Design Equation

The Level 2 overlay design equation was developed from data in
one climatic zone, the dry-freeze thaw cycling zone of Climatic Region
V. The objective of this equation was to provide a means of designing
overlays to prevent or retard reflection cracking. Because of this,
the effort was focused oﬁ the severity of transverse cracking because
the increase of severity is usually considered to be a load-related,
phenomenon and it was desirable to develop an overiay design equation
that takes into account the effect of traffic wupon reflection
cracking.

The p and B-values that were calculated section by section in
developing the Level 1 equations for transverse cracking severity were
used to calculate the number of 18-k (80 kN) ESAL applications that
were required to bring each section of pavement to a prescribed level

of damage. The equation used to calculate the N-values was
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Ny = '———“——7;7“‘ (51)
[-1n g] i
where the subscript, i, denotes the section for which the N-value is
calculated. Three 1levels of transverse cracking severity damage were
used in calculating these values of Ni’ 0.33, 0.40, and 0.50 on a

scale from 0O to 1.0. Transverse cracking severity was rated as

follows.
Severity Severity
Level Rating Damage
None 0 0
Low 1 0.16
Medium 2 0.33
High 3 0.50

Thus, the calculated values of N1' represented damage Tevels

between medium and high level. Figure 3 illustrates graphically how
the values of N, were calculated one section at a time. The
damage 1level din Figure 3 1is 0.4 and the calculated Ni-value is
about 1.4 million standard axle loads.

A total of 27 independent variables were used to determine the
cause of the variation of the N;-values from section to section.
An approximate fracture mechanics theory was used to determine the
number of Tload cycles to reach failure due to bending, shearing and
thermal contraction of the pavement under an overlay. Aggregate
interlock and temperature were varied independently to high, medium,

and low levels and the number of load cycles to - failure for each of
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these combinations was calculated. Three failure modes (bending,
shearing, and  thermal contraction), three Tlevels of aggregate
interlock, and three temperature 1levels gives a total of 27
combinations that were calculated for each section of pavement in the
data base. Linear regression analysis was used to determine which of
the 27 1independent vafiab]es explained the variations that were found
in the observed N.-values from section to section. The form of
the equation was

LN =agtagNe e Ay N, (52)
where

N = the observed number of Toad cycles to failure

The regression coefficients, a give the relative weight of

i»
each of the calculated number of cycles to failure, Nfl through
Nf27. Separate equations were developed for each level of "damage
and in each case only three of the 27 independent variables were
needed to explain the variations in the Ni-values in a very
satisfactory manner. Because each of-the independent variables were
calculated for distinctly different cases no multicollinearity was
expected but it was observed 1in some cases in which the change of

temperature did not significantly alter the value of the calculated

number of load cycles to failure.

General Comments on Regression Analysis

Most of the data that are available 1in State highway agencies
were not collected 1in accordance with a planned experimental design.

As a result of this, there will usually be an unknown amount of bias
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in the data which will affect the coefficients and powers that‘ are
~found by regression analysis. If Tlarge quantities of data were
available then it would be possible to be selective about the sections
of pavement that -are used in the development of equations, and
eliminate much of the bias from the equations that are developed.
However, since this 1is only rarely the case, the equations that are
developed should be reviewed carefully to determine whether the trends
that are predicted by the equation are reasonable from a physical or
engineering point of view. If the resulting equation does not make
sense, there should be no hesitation in regarding the equation as
invalid. On the other hand, if the equation does make sense, and all
of the signs, powers, and relative weights of the variables are
reasonable from a physical and engineering point of view and the form
of the equation is correct, there should be no reluctance to use the
equation that has been developed. The only cautionary note that

should accompany the equation is that it can be improved.

DEVELOPMENT OF LEVEL 1 OVERLAY DESIGN EQUATIONS

Three sets of Level 1 overlay design equations were developed:
overlays on flexible pavement and on jointed concrete pavement in
Minnesota and overlays on flexible pavements in Texas. The techniques
that were used in the regression analysis by which these equations
were developed were described in the preceding section. The basic
data that were used in Minnesota are in Appendix A. The Texas

overlaid pavement data are summarized in Appendix B. This section
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will describe the principal assumptions and final results of each of

the developments.

OQverlays on Flexible Pavement in Minnesota

The major assumptions that were made in this development were the
material properties of the layers. Minnesota had records of the
AASHTO Classification of the subgrade soil, and. the type of base
course that was used in each pavement. The elastic modulus of each of
these was assumed and was wused consistently throughout all of the
sections of pavement to calculate deflection basins due to a Dynaflect
load. The assumed material properties are given in Table 2 (Subgrade
Soil  Properties) and Table 3 (Base Course and Surface Course
Properties). The final selected models of pavement damage are given
in Table 4. The value of R2 for transverse cracking is the
smallest of all, indicating a large degree of scatter of the actual
data. The damage equations are simple to interpret: terms in the
numerator strengthen the pavement and terms in the denominator weaken
it. Large powers on variable indicate a high degree of influence
whereas powers near zero indicate practically no effect. The
appearance of N, g in the numerator of the multiple cracking damage
equation is probably due to bias 1in the data. The smalier power
indicates that it has negligible influence in any circumstance. The
appearance of ADT in the numerator of the rutting model and N18 in
the denominator, both with roughly the same power is typical of what
happens when two highly correlated variables are wused together in a

regression equation. The same may be said of the patching model. The
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TABLE 2. Assumed Subgrade Soil Properties in Minnesota

Assumed
Subgrade
AASHTO Modulus,
Classification ksi
A-1-a 90
A-1-b 72
A-2-4 45
A-2-5 45
A-2-6 22.5
A-2-7 22.5
A-3 30
A-4 15
A-5 9
A-6 15
A-7-5 9
A-7-6 6
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TABLE 3. Assumed Base Course and Surface Course Properties
in Minnesota

Material Modulus, ksi

Base Course

Crushed Aggregate 150
Granular Base 150
Bituminous Stabilized Base 500
Lightly Stabilized Base 250

Surface Course
Asphaltic Concrete 500

Portiand Cement Concrete 3x106
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TABLE 4. Distress Models for Overlays
on Flexible Pavements
in Minnesota

. Coefficient
Distress Model for Damage of
Type _ K7y Determination
g=e R2
Transverse exp - 559.6(h1)1'268 0.14
Cracking (DMD)Z.156(N18)0.556(A)0.676
Longitudinal 24.75 (hy) 9-0748 0.62
Cracking (DMD)O'ZZZ(ADT)O’144(TIME)O'279
Multiple exp - 2202 (hnO‘BSO(N18)O'0029 0.78
Cracking P (oMD)0- 302 4)0-518 y
Alligator exp - 20.95 (hnp'144 0.92
Cracking (Nlé)o'035(DMD)0'165(A)0’156
Rutting oo . 20.54 (hy0-0932(ppry0- 144 001
(N18)0’196(DMD)0'205
Patching oxp . 615 (ADT)0-1%8 0.85
P 0.784 0.240 e
(SCI) (N;g)
18
Serviceability _ _ _ 9.774 (omp)®-00318 L 00
Loss P 0.0029,,,1.007 4 0.00652 ’
(Nig) (A) hy
Asymptote, 1.327 (ng)0‘0439(A)0’0486
p 0.0587 0.35
f (voL)"-
VARIABLES: Njg = 18 k (80 kN) ESAL since last maintenance
A = Age of pavement in months since last maintenance
h1 = Overlay thickness, inches
ADT = Average daily traffic, vehicles/day
DMD = Dynaflect maximum deflection, mils
SCI = Surface curvature index, mils
VOL = Volume of the basin,
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powers of all variables in the serviceability 1loss model except age
are so small as to be negligible, which indicates that serviceability
index in Minnesota overlays varies primarily with age. The asymptote
value of serviceability is nearly constant at 1.327 since the powers
of the other variables are so small. However, the equation indicates
that the asymptote value rises slightly with N18 and age and
decreases with higher deflections.

The damage equations can be turned into design equations by
solving for the overlay thickness, hl‘ Table 5 gives the
equations that are judged to be suitable as design equations. A
number of calculations were made with these equations and it was found
that the transverse cracking design equation controls the selection of
the over]ay‘ thickness. Table 6 gives some typical calculated values
of overlay thickness. The table shows the dominant influence of
transverse cracking and also shows the thickness of overlay that is
required by multiple cracking, the next most sensitive design
equation. The range of calculated overlay "thickness is from 2.0
inches to over 14 inches. The effect of design age on the overlay
thickness can be seen by comparing overlay No. 4 with No. 6. With
roughly the same traffic, an overlay that must Tlast 10 years (120
months) must be nearly two inches thicker than one that must last only
6 years (72 months). The effect of the deflections of the old
pavement can be séen by comparing overlay No. 7 with No. 8. The high
deflection pavement (DMD = 1.0 mil) must have 10 inches of overlay
more than that required with half of the deflection. The graph in

Figure 4 shows how the overlay thickness changes with the design age
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TABLE 5. Design Equations for Overlays

on Flexible Pavements
in Minnesota

Distress Overlay Thickness
Type hl’ inches
Transverse 1.700 0.418,,,0.533 0.789
Cracking 0.00681 (DMD) (N18) (A) (-Ing)
Longitudinal -18 2.968 1.925,,,3.730 13.37
Cracking 0.234 x 10~ (DMD) (ADT) (A) (-1ng)
Multiple 0.000146 (DMD)0-803(p)1-480( 1pq)2-857
Cracking (N )0.0083
18
Alligator -9 1.146 0.243,,,1.083 6.944
Cracking 0.669 x 10”7 (DMD) (N18) (A) (-1ng)
) 0.825 x 10-14 (DMD)Z 200( )2‘103(-1ng)10'370
Rutting 1 545
(ADT)
VARIABLES: N18 = 18 k (80 kN) ESAL since last maintenance
A = Age of pavement in months since Tast maintenance
hy = Overlay thickness, inches
ADT = Average daily traffic, vehicles/day
DMD = Dynaflect maximum deflection, mils
SCI = Surface curvature index, mils
VOL = Volume of the basin,
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TABLE 6. Typical Design Values of Overlay Thickness
Over Fiexible Pavement
(Damage Level = 0.5)

Maximum
Design Dynaflect Transverse Multiple
Age Design Deflection, Cracking Cracking
Months Nig mils (in) (in)
72 120,000 0.5 2.04 0.01
72 120,000 1.0 6.62 0.03
72 240,000 0.5 2.72 0.01
72 240,000 1.0 8.84 0.03
120 200,000 0.5 3.31 0.03
120 200,000 1.0 10.75 0.06
120 400,000 0.5 4,42 0.03
120 400,000 1.0 14.37 0.05
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and the design traffic.

Even though the coefficient of determination (Rz) of the
original equation for transverse cracking was low due to a wide
scatter of the data points, the equation itself appears to be
reasonable and to produce acceptable values of overlay thickness. The
range of the independent variables from which the -equations were
developed are given 1in Table 7. Any use of the equation outside of
these ranges of variables will be an extrapolation of the trend and

may or may not be an acceptable value.

Overlays on Jointed Concrete Pavement in Minnesota.

The same procedure that was used with the design equations for
overlays on flexible pavements was employed with overlays over jointed
concrete pavement including the assumed moduli in Tables 2 and 3. The
models  that were finally selected are given in Table 8. The
interpretation of these damage equations is, as before, that the terms
in the numerator strengthen the pavement and those in the dénominator
weaken it. Thus, in transverse cracking a higher deflection and
greater age of an overlay results in greéter damage while a thicker
overlay and greater daily traffic tends to reduce the amount of
damage. The daily traffic term in the numerator may reveal a bias in
the data which is created by having thicker overlays and thus a lower
time rate of damage under heavy traffic conditions. The same comment
applies to the equation for 1longitudinal cracking, in which higher

deflections and a greater number of 18-k (80 kN) ESAL results in less

damage. Thicker overlays may be placed under those conditioﬁs,
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FIGURE 4. Varijation of Overlay Thickness with Design Age and

Traffic Loading for Overlays on Flexible Pavement
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TABLE 7. Ranges of Variables in Minnesota Design Equation
for Overlays on Fiexible Pavements

Variable Units Range
Dynaflect Maximum Deflec- mil
tion, DMD 3 (0.001 in) 0.25 - 1.56
18-k (80 kN) Equivalent
Single Axle Load 6x103 - 4.4x108
Age months 10 - 250
Average Daily Traffic vehicles/day 950 - 36,000
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TABLE 8. Damage Equations for Overlays
on Jointed Concrete Pavement
' in Minnesota

Coefficient
Damage DamageKMode1 of
g=e /N Deterg}nat1on
Transverse exp _[3.29 Uﬁ)3‘616(ADT)O'225 0.41
Cracking (VOL)O'381(A)1'546 :
Longitudinal o _r0.615 (17)012(voL) 0 M (wyg)0-2%, o)
Cracking P (A)0'759 :
MuTtiple exp - 71.4 ()05 ] 0.76
Cracking (VOL)O.OQB(A)O.387(N18)0.090
Patching exp -[10L:3 (h1)0-0523(y. 10.042 0.80
(A)O'350(ADT)O'225(DMD)O'258
Serviceability . 1160 (A)0-0% ] 0.67
Asymptote
Serviceability 1.473 (1)°-9%8(nyg)?- 0% (v01 )0-0%9 0.42
Index, P 0.014 *
f (hl)

VARIABLES: N18 = Number of 18-k (80 kN) equivalent single axle loads

ADT = Average daily traffic in vehicles per day
VOL = Volume of the Dynafliect basin

DMD = Maximum Dynaflect defiection, mils (0.001 in)
hy = Thickness of overlay, in.

A~ = Age, months
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resulting in lower damage rates. The equation has a 1low coefficient
of determination (R2) due to ,the scatter of the data and also due
to possible bias in the data. This is not Jjudged to be a reliable
equation. The multiple cracking model has a high R2-va1ue and has
the variables where they are expected to be. The patching model has
18-k (80 kN) ESAL in the numerator but with a very small power
indicating negligiblie influence on the damage. Instead, patching
damage appears to be more directly related to average daily traffic.
In the equation for serviceability index loss, thé Tow powers on age,
overlay thickness, and volume of the Dynaflect basin indicate that
they have a negligible effect and that serviceability 1loss 1is due
primarily to the number of 18-k (80 kN) ESAL. The asymptote value of
serviceability index, Pf, is about 1.473 with only minor
modifications due to the variables in the equation.

The overlay design equations are developed from the damage
equations by solving for the overlay thickness. The design equations
are éiven in Table 9, aﬁd include only the transverse cracking and
multiple cracking equations, since the longitudinal cracking equation
produced unreliable results. In the transverse cracking design
equation, the average daily traffic has a smaller power and thus only
a slight influence on the design thickness. Typical results of
calculated overlay thicknesses aré shown in Table 10, demonstrating
that the transverse cracking equation always controls the design
thickness which ranges between 2.5 and 3.5 inches in thickness for
design lives between 6 and 10 years. The variation of‘ the design

overlay thickness with age and average daily traffic is shown in

64



TABLE 9. Design Equations for Overlays
over Jointed Concrete Pavement

Overlay Thickness,

Pamage hi, inches
Transverse ’ 0.720 (VOL)O'105(A)0'428(-1ng)0'277
Cracking (ADT)0'062
Multipl - 0. 0.162,,,0.69 1.
Erachine 0.450x1073(voL )0+ 168(, )0-162(p)0-699(_1pg)1-805

VARIABLES: N18 = Number of 18-k (80 kN) equivalent single axle loads

ADT = Average daily traffic in vehicles per day
VOL = Volume of the Dynaflect basin

DMD = Maximum Dynaflect deflection, mils (0.001 in)
hy = Thickness of overlay, in.

A® = Age, months
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TABLE 10.

Typical Design Values of Overlay Thickness
Over Jointed Concrete Pavement

(Damage Level=0.5)

Overlay Thickness

Volume
Design Design Averdge of the Transverse Multiple
Overlay Age Nig Daily Dynaflect Cracking Cracking
No. Months x106 Traffic Basin (in) (in)
1 72 0.72 15,000 3.0 2.50 0.05
2 72 0.72 60,000 3.0 2.30 '0.05
3 72 0.72 15,000 10.0 2.84 0.06
4 72 0.72 60,000 10.0 2.60 0.06
5 120 1.6 15,000 3.0 3.12 0.08
6 120 1.6 60,000 3.0 2.86 0.08
7 120 1.6 15,000 10.0 3.53 0.10
8 120 1.6 60,000 10.0 3.24 0.10
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Figure 5. It is apparent in this figure that the design traffic has
very little effect upon the required thickness.

The range of variables from which the overlay design equation was
developed s given in Table 11. Any use of the equations beyond these

ranges is an extrapolation and may or may not be of value for design.

Overlays on Flexible Pavement in Texas.

A total of 45 sections of overlaid pavement were available in the
Texas Flexible Pavement data base from which to develop overlay design
equations. A summary of the data on these overlays is given 1in
Appendix B. MWhereas the data from Minnesota were collected in an area
that was confined geographically to two adjacent districts, by way of
contrast, the Texas data were taken from locations all over the State
in a wide variety of climatic conditions and an equally broad spectrum
of subgrade types. For this reason, climatic and subgrade variables
were used as independent variables in the overlay design equations
that were developed. Table 12 gives the range of variables that were
represented among these data. The effective thickness of the
pavement, H', is expressed as equivalent inches of subgrade material.
The fact that the overlay thickness ranges from about 1 to 6 idnches
with an average around 2 1inches shows that a predominant number of
overlays are in the 1.5 to 2.5 inch range. The distribution of
overlay thicknesses 1is skewed toward the low side and this can
introduce bias into the -equations that are developed. Damage
equations were developed for both the area and the severity of several

types of distress and of serviceability index 1loss. Table 13
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TABLE 11. Ranges of Variables in Design Equations
for OQverlays on Jointed
Concrete Pavement in Minnesota

Variable _ Unit Range

Dynaflect Maximum mil

Deflection, DMD (0.001 1in) 0.17 - 0.99
Volume of Dynaflect

Basin, VOL mil-ft. 0.9 - 16.2
Average Daily Traffic vehicles/day 1500 - 81,000
18-k (80 kN) Equivalent 3 6
Single Axle lLoad - 27x10° - 1.7x10
Age months 10 - 190
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TABLE 12. Ranges of Variables in Design Equations for

Overlays Over Flexible Pavement

in Texas

Variable Unit Range
Low High Mean

Effective Thickness of
the pavement, H' in. 65.8 170 96.5
Thickness of Overlay in. 0.6 5.9 1.9
Thickness of 01d Surface
and Overlay in. 1.5 9.1 3.7
Plasticity Index % 3.0 53.0 24.0
Liquid Limit % 19.0 76.1 44 .5
Freeze-Thaw Cycle cycles/yr 1.3 108 42 .4
Mean Average
Monthly Temperature °F 55.4 73.7 64.3
Thornthwaite Index -— -46 +42 -12
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TABLE 13. Damage Equations for Overlays Over
Flexible Pavements in Texas

COEFFICIENT
~ OF
DAMAGE VARIABLE EQUATION DETERMINATION,
22
(p1)0-190 5y790-400 , 10.799
Transverse p 28.67 0349 1 0.22
Cracking (h1+h2) ’
Area
8 1.261(Tl)oé3ziéFTc)o°ogs639 0.18
(AVT)™ (h1+h2) :
(h1)0.431
Transverse p  235.4— 0.23
Cracking (FTC)O‘182(h1+h2)O'544
Severity
0. 13,
s 1.554x10 6—{(TL) 10(1)3-438 0.14
: (hoan.)2-02 :
1+hs
0.779,--10.403,.,,13.078
Rutting o 1.564x10 0_(AVT) (TI} 5 (H') 0.39
Area (L)
0.301,~-,0.0944
g 06642 AVT) (31%94 0.22
(h1+h2) :
7 0.861,-.10.419,,,,13.086
Rutting o 1.316x10 —AVT) (TI% - (H') 0.41
Severity (P1)™"
8 0.2953(TI)0'200(FTC)0'128(LL)2'413 -
0.488,,,12.758
Aligator o 2910 (TI)O 774(H ) e 0.37
Cracking (FTC)"™* (AVT) ™"
Area (avT)0-347 7190208
B 0.83377...0.745,, 0450 0.40
(p1)%- 2 (n,+n,)
0.687,,,113.175
Alligator o 2.486x1077 (TI)O 453(H )0 5 0.42
Cracking (L) (hl) )
severity 0.499 0.180
(TI) - 7(FTC)
8 0.3992 e 0.42

(h1+h2)
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summarizes the final results for several of the more important types

of damage to an overlay. The form of each equation is

g=e (63)
in which N is the number of millions of 18-k (80 kN) ESAL. A separate
equation was developed for p and B, and each equation is given in

Table 13. The equation for loss of serviceability index is

=P -(8)F
=e (54)
P_i "Pf
Measurements of the initial serviceability index, P, of

i®
overlays in Texas gave a mean value of 4.81. The exponent, B, was

assumed to be 1.0, and the asymptote value of serviceab{lity index
ranged between 0.61 and 3,95, with é mean of 2.72.

The coefficients of determination (R2) of all of the
equations are, 1in general, lower than the Minnesota damage equations.
This is due to the wide range of climatic and subgrade soil conditions
that are represented in the data and to the consequent scatter of the
data. The contrast between these equations and the Minnesota
equations re-emphasizes the point that was made in the report for
Phase I of this task, that pavement design equations should be
developed on a regional basis within a reasonably homogenous climatic
zone. In developing the Level 2 overlay design equation fromi the
Texas data, only those overlays in the dry-freeze-thaw cycling zone
were selected for the development.

The interpretation of the damage equations is reasbnab]y simple:
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TABLE 13 (continued)

COEFFICIENT
OF
DAMAGE VARIABLE EQUATTION DETERMINATION,
2
R
L y 1 rooe (TI)O 181( 1)0.665 ,
ongitudina o . 0.27
Cracking (PI)O'ZOQ(h +h )O 501 (pyy0-417
Area
. . _3 (FTC)O'216(TI)0'354(LL)2‘958
8 1.330x10 0713 1750 0.29
- (hoth, ) =" "7(PI)""
12
(h,)0-220ayr)0- 541
Longitudinal p 1248 0917 0.31
Cracking (H')"
Severity
2 (TI)O'ZSS(LL)I .958
B 2.704x10 1314 L 0.16
(PI)"* (h +h )
2.008 0.774,,,,,2.830
Serviceability o  2.248x10”9—(AVT) (TI% o5 (H') 0.33
Index (PI)"
Loss
B 1.0
(PI)O'ISO(h +h >O .235
pe 4.441 0.28
f (AVT)O'311(TI)O 101

H' = Effective thickness of the pavement including the overlay, inches
h1 = Thickness of the overlay, inches |

h2 = Thickness of the old surface layer, inches

PI = Plasticity index of the subgrade, %

LL = Liquid 1imit of the subgrade, %

AVT = Mean average monthly temperature, °F-50

FTC = Annual freeze-thaw cycles

TI = Thornthwaite Index + 50
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any factor that increases p strengthens the pavement and the pavement
is weakened when p is decreased. Thus, transverse cracking area is
reduced in higher temperature areas which have subgrades with higher
plasticity indices. There is a certain amount of correlation between
the overlay thickness, h,, and the sum of h; and hy,, the
thickness of the old surface layer, and this results 1in a mild
multicollinearity effect in which h, appears in the numerator and
(h1+h2) appears in the denominator. The power of hy in
the numerator is higher and this indicates that transverse cracking
area 1is reduced when overlays become thicker. Transverse cracking
severity is reduced by a thicker overlay and increased by an ihcreased
number of annual freeze-thaw cycles. Rutting area and severity are
reduced by a larger effective thickness of the pavement, H', and
increased by a more highly plastic subgrade. The equations for p also
indicate that rutting area and severity are reduced in those areas of
the State thaf are wetter and warmer, which is contrary to normal
expectations. However, this indicates a bias in the data that
stronger pavements with stabilized subbases are built where the
climatic conditions are wetter and warmer. A11igator cracking area
and severity are both reduced by stronger pavements with larger values
of H', the effective thickness. The area of cracking is increased in
areas of high temperature and larger numbers of annual freeze-thaw
cycles. The severity of alligator cracking is increased by highly
plastic subgrades. The appearance of overlay thickness, hl’ in
the denominator of the equation for alligator cracking severity is

evidence of correlation between h1 and H'. The rate of loss of
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serviceability index is reduced by stronger pavements in the wet and
warm areas of the State and become rougher over highly plastic
subgrades.

The damage equations 1in Table 13 were converted into design
equations by solving for the overlay thickness, hl' 'A11 of the
resulting design equations require jteration to arrive at an overlay
thickness. The four design equations that proved to give consistently
reasonable results are given in Table 14.

Typical results of the calculations of overlay thickness are
given 1in Table 15 for a damage ratio of 0.5. Several interesting
patterns can be seen in the tabulated results. Overiays 1 through 5
show the effect of the Thornthwaite Index on the design overlay
thickness. Transverse cracking area requires a thicker overlay in the
wetter parts of the State, whereas the overlay thickness required by
longitudinal cracking area may be reduced in the wetter areas. The
overlay thickness that is required by alligator cracking severity
peaks around a Thornthwaite Index of -25. Overlay designs 6, 7, and 8
show how sensitive the overlay thickness is to the design number of
18 k (80 kN) ESAL at a Thornthwaite Index of -25. The required
overlay design thickness is much less sensitive to the design traffic
in the wetter areas where the Thornthwaite Index is +20, as shown with
overlays 9, 10, and 11.

Figure 6 shows how the required overlay thickness changes as the
effective thickness of the old pavement changes. The effective
thickness of a pavement is 1nbreased by thicker layers of high modulus

materials and is reduced by the cracking of those layers. As is
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TABLE 14.

Design Equations for Overlays Over Flexible Pavements in Texas

DAMAGE EQUATION FOR OVERLAY THICKNESS, inches EQUATION FOR DAMAGE EXPONENT, c
TEanSZerse ; 01501(h1+h2)0'562(N)1°252 : ]C (h1+h2)0'639(AVT)0'340
racking . -In g 0.9927
Area (PI)0'238(AVT)0'501 (TI)0'371(FTC)0'0629
Transverse (FTC)O.422(h1+h2)1.262(N)2.320 . ; (h1+h2)2'024
Cracking 3 [-1n g] 1.493x10 0.130,,,,3.438
Severity 3.184x10 (TIY "7 (H")
Longitudinal 5 (FTC)0'627(PI)0‘314(h1+h2)0'753(N)1'504 : ]c ] (PI)1'750(h1+h2)0'713
Cracking 5.164x10 -In g 1.131x10
Area (TI)0’272 ‘(LL)2‘958(FTC)0'216(TI)0‘354
Alligator g (11)0-767 (y+y3-544 . (h1+h2)0’838
Cracking 4.255x10 5506 1116 [-Tn g] 2.796——5" 799 7150
Severity (LL)™* (N18) ' (TI) " "77(FTC) ™

VARIABLES: N
N

HI

h

hy
PI
LL
AVT
FTC
TI

i u

1 un il

E4

Design age in months
Design traffic, millions of 18k (80kN) ESAL

Effective thickness of the paVement including the oVer1ay, inches

Thickness of the overlay, inches
Thickness of the old surface layer, inches

Plasticity index of the subgrade, %
Liquid 1imit of the subgrade, %

Mean average monthly temperature, °F-50
Annual freeze-thaw cycles

Thornthwaite Index + 50



TABLE 15. Typical Design Values of Overlay Thickness
Over Flexible Pavement

Overlay Thickness, Inches

Design
Design Design Thornth- Transverse Longitudinal Alligator
Overlay Age Nig waite Cracking Cracking Cracking

No. Months xlO6 Index Area Area Severity
1 120 1.0 -40 1.0 2.1 2.0
2 120 1.0 -25 1.2 1.9 7.0
3 120 1.0 -10 1.3 1.8 2.6
4 120 1.0 + 5 1.4 1.7 2.3
5 120 1.0 +20 1.5 1.6 1.8
6 120 0.2 -25 1.2 1.9 1.1
7 120 0.6 -25 1.2 1.9 3.5
8 120 1.0 -25 1.2 1.9 7.0
9 120 0.2 +20 1.5 1.6 0.7

10 120 0.6 +20 1.5 1.6 1.3
11 120 1.0 +20 1.5 1.6 1.8

Constants in the design equation were:

65 inches

H' of the old pavement

h2 = 3.0’inches

PI = 25%
LL = 50%
FTC = 50 cycles/year

Average Monthly Temperature = 60 F
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Thornthwaite Index = -10 >
Existing Surface Thickness = 3 inches
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Overlay Thickness, inches
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Design Njg, millions

FIGURE 6. Variations in Overlay Thickness Requirements
for Alligator Cracking Severity :
Due To Changes in 18k (80 kN) ESAL and
Effective Thickness of the Existing Pavement
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expected, the required overlay thickness increases with the design
number of 18 k (80 kN) ESAL and with lTower effective thickness of the

old pavement,

DEVELOPMENT OF A LEVEL 2 OVERLAY DESIGN EQUATION

The Level 2 design equation that was developed with Texas data
was constructed so as to provide a means of designing an overlay to
retard reflection cracking, while considering the properties of the
overlay materials and the physical mechanism of crack propagation
through the overlay.

The regression analysis procedures that were used has been
described in a previous section of this chapter on Regression
Analysis. This section summarizes the development of an overlay
design procedure for reflection cracking which 1is based upon the
principles of fracture mechanics, gives the final design equations,
and presents the vresults of design calculations. Several appendices
give more details of the steps in the development.

The first step in the analysis was to select the overlaid
pavements from one climatic zone. A total of 18 sections of pavement
were available in Climatic Zone V, as shown in Figure 7. The second
step was to assemble the detailed materials properties and climatic
data that were needed in order to use a fracture mechanics approach.
The third step involved a series of calculations of defiections under
a design Toad of 9000 1b. (40 kN) and of the crack opening of the old

pavement surface under the 1local daily temperature changes. The
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Location of the Four Climatic Zones in Texas

FIGURE 7.
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fourth step used the results of these calculations in regression

analysis to arrive at the final design equations.

Fracture Mechanics Approach to Qverlay Desian

Most overlay design procedures strive to limit the deflection of
the overlaid pavement or to extend the fatigue life of the asphaltic
concrete surface layer to an acceptable number of applications of a
design Tload. Until the present, no overlay design procedure has been
proposed which uses the propagation of reflection cracks as the design
criterion. In order to design an overlay for adequacy against
reflection cracking, the principles of fracture mechanics must be
applied.

A fracture mechanics approach utilizes the fatigue-crack-growth
characteristics of a particular asphalt concrete mix in order to
predict its ability to resist reflection cracking. Paris and Erdogan

(28) related fatigue crack propagation in metals by:

& = A(aK)" | | (55)
where
o = crack length,
N = number of load cycles,
K = stress-intensity factor amplitude, and
A, n = material fracture parameters obtained from experimental
tests.
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The number of load cycles, N, that will cause the crack to
propagate from its original flaw size, Cp» 1O its final length,
h1’ which is the depth of the overlay, is obtained by integrating

Equation 55 to get Equation 56.

- 1 dc
f o 7C% A"

+ 1 (56)

Although the direct measurement of the fracture properties, A and
n, of an asphaltic concrete mixture is not a standard laboratory test,
several useful correlations to simpler tests have been found. The
most fundamental property in all of these relations is the slope, m,
of the log mix stiffness versus log loading time curve that 1is shown
in Figure 8. The entire curve can be génerated using a step-by-step
calculation procedﬁre that is outlined in Appendix C. The procedure
requires that the penetration at 77 F (AASHTO T-49), the Ring and Ball
Softening Point (AASHTO T-53), and the percent asphalt in the mix must
be known.

The next step is to calculate the thermal and fatigue fracture
properties of the mixture using the following empirically determined

relations (29).

) 1
n; = 2b(1+) | (57)
XnT + 0.033)
109,y Ar = - 17023 (58)
ne = 0.912 + 3.631(ny) - 0.8§G(nT)2 (59)
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(nF'+'4.985)

10910 A = - 7 0.492 (60)
where
b = a correlation factor for stress conditions at the tip
of the crack. A value of 0.5 is a good average figure.
AF’ ng = fracture properties due to load-associated stresses.
AT’ ng = fracture properties due to thermal stresses.

Schapery (30) has derived Equation (57) from theory and has
developed equations for the correction factor b which show that it
should vary between 0.20 and 1. He has also derived an explicit
expression for the fracture property, A, which shows that it, in turn
depends upon the temperature, rate of 1loading, the slope m, the
tensile strength of the mix, and several other fundamental properties
of the asphaltic concrete mixture. Schapery's theoretical relations
have been tested in two independent laboratory test series (31, 32)
and found to be generally reliable in predicting the fracture
properties of asphaltic concrete mixtures. The theoretical basis for
the fracture properties, A and n, is mentioned as a caution that
Equations (57) through (60) should not be taken as final and immutable
relations, but as being subject to changes according to known physical
principles. |

At a crack or joint, an overlay must strengthen a pavement
égainst three types of displacements: bending and shearing due to
load, and stretching due to thermal contraction of the underlying
cracked pavement. These three modes of displacement are illustrated
in Figures 9, 10, and 11. Each time a load passes over a crack or

joint, the overlay above it must withstand two pulses of maximum
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shearing stress and one pulse of bending stress. Thus, each 1load
causes three spurts of crack growth. Using fracture mechanics
concepts as a starting point it is possible to develop equations for
the number of cycles to reach failure for each of the three modes of
displacement. These three equations will then define the form of
the overlay design equation. It is assumed that a linear
combination of these three equations will be able to predict the
actual number of load cycles that are required to cause an overlay to
reach a prescribed level of damage.

A difference in deflection across a crack is caused by shearing

and is given by beam-on-elastic foundation theory as

3p :
-W = ————(2-f)(2ps-1) (61)
2" B3!_:11. 1)(2py

The rotation of one side of the crack relative to the other is s

caused by bending, and is given by

P

6= —=— (l'fl) (62)
2(8') EII'
where
P = the total load on one tire or a set of dual tires
E1 = the modulus of the overlay
I = the moment of inertia per unit width of the old surface
layer and the overlay combined
B! = [ - 3k 3] (63)

88



(h)® = h 3 (%)(th)3 (64)
k' = the "subgrade modulus" of the existing pavement before
the overlay is placed
1° E2 = the elastic moduli of the overlay and the old pavement
surface, respectively
h2m = the modified thickness of the old surface layer
hy

o [apy (a1

fl, fé = the bending efficiency factor of the crack after the
overlay (f;) and  before  the overlay (f,)
respectively

Pps Pp = the sheaf efficiency factor of the crack after and

before the overlay, respectively.

The bending and shearing efficiency factors before the overlay,
f2 and  p,, and the ‘“subgrade modulus” of the existing
pavement, k', can be determined by a deflection survey of the old
pavement prior to overlay. The bending efficiency factor, f2, can
be taken from the graph in Figure 12. The graph was drawn from
analyses that were done with the ILLI-SLAB program (33), as described
in Appendix F. The stress intensity factor for bending in

dimensionless form is K

I
E??TVFT’
and for shear in dimensionless form is KII
where Y ;Wg'wu
) = angular displacement at a joint,
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o] = tire pressure,

hy = overlay thickness,

Wy = deflection of the old pavement on the Jloaded side of
the joint,

L = deflection of the old pavement on the unloaded side of
the joint,

KI = an "opening mode" or mode I stress intensity factor,
and

Kig = a "shearing mode" or mode II stress intensity factor.

Although it is known that stress intensity factors vary as the
crack length varies, the simplest assumption concerning the variation
of a stress intensity factor with crack 1length is that it is a
constant. This gives the following equations:

For bending,

K o ¢, 08 /FI (66)

and for shearing
Ko c,o (wg—wu)f (67)
By substituting Equation 62 into Equation 66, the stress-

intensity factor for the bending of a pavement at a crack is found.

1/2
6Pchl (1—f1)

K .o O
Bending E
(33 H e 4[@45—?@2,,,)3]” *

(68)

Substituting Equation 68 into Equation 56 and integrating, gives the
number of load repetitions to cause a crack to propagate through an

overlay due to bending:
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E
3nc/a  PEAL 32 3 nE/4
. (hy-c ) (3Kk")™TF T Ey [hy+E; (hy )7

g @ (69)

f
AF[Pc(l-fl)]
The number of load repetitions to cause a crack to propagate

through an overlay due to shearing of the pavement can likewise be

developed:
. 3n n E n
' F/8 F/8p.3, 72 341 F/8
(hl'co)(Bk ) El [hllEl(th) ]
N

g O (70)

n n
Ao T[P(2-f,)(2p,-1)] /2

The number of thermal stress cycles to cause a crack to propagate

through an overlay is

_T_I
2
h, © (hy-c_)
1 1 70
Nep o = (71)
AT(EIM)
where
M = the opening of the crack in the old pavement when it is

being restrained from below by the base course and from

above by the overlay, as is shown in Figure 11.
Assuming that the tack coat between the overlay and the old
surface layer and between the base and o]d.surface layer obeys a
Tinear shear stress-versus-shear displacement relation, the opening of

the crack in the old pavement is

M =.__Jl;é1_7§_ (72)
B sinh (BE)

where

o = the thermal coefficient of expansions of the old
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surface layer

AT = the change of temperature in the old surface layer
S = the crack spacing
k,+k, 2
8 - [42 (73)
22
kl’ k2 = the slope of the shear stress-versus-shear displacement

relation for the overlay-old surface interface (kl)
and the old surface-base interface (kz).

As can be seen by the preceding discussion, there 1is a 1large
number of variables that are included in this Level 2 overlay design
procedure, and there is a combined use of beam-on-elastic foundation
theory and fracture mechanics to arrive at the form of the design
equation. All of the material properties were estimated from data
that were obtained from the Texas State Department of Highways and
PubTic Transportation Materials and Tests Division. Most of the
asphalt properties and mixture proportions were taken from microfilm
records that were available through the Materials and Tests Division.
The stiffness of the overlay and old pavement mixes were calculated at
high, medium, and low temperatures using the detailed procedures given
in Appendix F. The deflections before and after overlay were
calculated using the ILLI-PAVE and ILLI-SLAB (34, 35) programs, as
were the crack efficiency factors for bending and shearing for high,
medium, and low levels of load transfer. After calculating points on
the 1log mix stiffness-versus-log loading time curve, the slope of the

curve, m, was found and the fracture properties of each overlay
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mixture were calculated using Equations (57) through (60). Weather
data was obtained on magnetic tape and daily temperature changes were
calculated for each pavement section, and this permitted the
calculation of the thermal crack opening in the old pavement at three
different temperature levels, while being restrained at high, medium,
and low levels of restraint by the overlay and the base course.

Thus, the number of load cycles to failure for each of three
fracture modes (bending, shearing, thermal contraction) calculated at
three different temperatures (0°C, 25°C, 60°C), and at three different
levels of crack load transfer efficiency or aggregate interlock (high,
medium, and low) results in a total of 27 different calculated values
of the number of load cycles to failure, each of which may be treated
as an independent variable in 1inear regression.

The details of the analysis that was done to determine the
deflection, Toad transfer characteristics, and response to thermal
stress of each pavement section are given in Appendix F. Also given
in that appendix are the details of the regression analysis that was

performed to arrive at the final design equations.

Level 2 Overlay Design Equations

Three design equations were developed, each representing a
different 1level of damage. The damage levels were 0.33, 0.40, and

0.50. In each case, the equation was of the form

Ne = an - a1(Nep)  + ao(Nep) + aa(Nee) (74)
F 0 1\'FB 03 2 'FB/54 3 FS23
where
N?B = the number of load cycles to cause failure due to
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bending

NFS = the number of 1load cycles to cause failure due to

shearing

The subscripts refer to  temperature Tlevel and  aggregate
interlock. Thus the low, medium, and high temperatures are
subscripted as 1, 2, and 3, respectively. Aggregate interlock is the
second subscript, with low, medium, and high levels denoted by the
subscripts 1, 2, and 3 respectively. The regression analysis results
show that 1loads are the primary cause of the increase of severity of
transverse cracking, and that this occurs at higher temperatures with
high levels of aggregate interlock.

The  constants a,, a, ap, and a3 vary with the
damage level as shown in Figure 13. The coefficients of determination
(RZ) of all of these regression methods was 0.94 or above. It s
a significant finding that when an attempt was made to develop a
similar equation to include all of the overlaid pavement sections in
Texas, no satisfactory regression model could be found. The details
of the analysis and the resulting regression coefficients are given in
Appendix F.

The following section shows some of the characteristics of the
design equations that were developed by using a lTimited sensitivity

analysis.

Sensitivity Analysis

The dependence of the number of load cycles to failure upon each

of the 1input variables 1in the model can be shown with a sensitivity
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analysis. This analysis wuses the calculated mean value of each
variable except the variable under study. The full range of computed
values for the selected variable is used to compute the number of 1oad

cycles to failure. The complete equation is given below.

3n./4 n./4 E n./4 1-(n./2)
(3') T (g [hiﬁ(hm)ﬁ Ty P
NF = ag-2y - A e : (
[Po(1-f;)] 23
3n./4 n./4 E n./4 1-(n./2)
(3) T (E) T [hiﬁ(hm)ﬁ "y T
+ a ‘
2 np ‘
3n./8 n/8 3E n./8
oy F F 2 34°F
* a3 nF/Z ne
[P(Z'fl)(zl)l'l)] (o) 23
(75)
Values  for 4y, a1, @, and a3 were selected at a

damage level of 0.50.

Sensitivity Analysis - Modified Modulus of Subgrade Reaction, k'

As previous defined, the modified modulus of subgrade reaction is
not the conventional modulus of subgrade reaction but rather is a
modulus of the existing pavement structure. Since a uniform load
exerted over a uniform area should be used in each test, %his modulus

can be compared from one section to another 1in order to predict a
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measure of the strength of each existing pavement structure.

Thus, as the modified modulus of subgrade reaction increases, as
in Figure 14, an increase in the number of load cycles to reach some
level of severity will occur. Other variables which influence the
modified modulus of subgrade reaction are:

1. Thickness of the existing layer of asphalt concrete, as shown in

Figure 15. .

2. Thickness of the base layer, also shown in Figure 15.
3. Resilient modulus of the base layer, as shown in Figure 16.

Since this analysis was done within one <climatic region, the
climatic variables would not signficantly influence the overall trend

as depicted in Figure 14.

Sensitivity Analysis - Existing Surface Layer Thickness, h

The load cycles to failure linearly increase with the thickness
of the existing layer, Figure 17. The thickness of the existing layer

is closely related to the modified modulus of subgrade reaction.

Sensitivity Analysis - Existing Surface Layer Stiffness, E

As reported elsewhere in the literature (36, 37) asphalt concrete
undergoes an aging process by which the mix becomes stiffer and more
brittle. With this increase in brittleness, the susceptibility to an
increase in the severity of reflection cracking increases; thus, the
negative slope of the line depicted in Figure 18. It can be concluded
that as a pavement ages, its susceptibility to more severe reflection

cracking increases as well.
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Sensitivity Analysis - Overlay Thickness, h

The overlay thickness displays a curvilinear increase with the
load cycles to failure (Figure 19). The curve is shaped in such a way
that with additional thickness of overlay, there is a decreasing rate
of change in the number of load cycles to failure. Thus, there is an
overlay thickness beyond which a point of diminishing return; is

reached and adding more thickness is not cost effective.

Sensitivity Analysis - Overlay Stiffness, E

The stiffness of the mix in the overlay seems to insignificantly
affect the number of load cycles to achieve a given level of severity,
as is shown in Figure 19. The range of computed values of stiffness
for the various pavement sections at 77°F varies from 0.26x10°% to
1.22x10° psi with an average stiffness of 0.59x106 psi. The
complete set of computed stiffness values are in Appendix G. Even
though the mix stiffness of the overlay does not significantly alter
the reflection cracking 1ife of the overlay and is not an important
design variable for reflection cracking, it 1is important in other
respects, such as stability and resistance to rutting and fatigue
cracking. This same conc]uéion had been previously reached by Chang

et al (38).

Sensitivity Analysis - Fracture Parameter, n

The fatigue fracture parameter ne has been related to the
slope of the 1logarithm of mix stiffness curve by Schapery (30) and

Germann and Lytton (31). By examination of Figure 8 and Equation 57,
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the following observations can be made.

1. As the slope, m, of the mix stiffness curve approaches zero, the
asphalt will become more elastic and brittle. At the point
where: m = 0, then nF * %

2. As the slope, m, of the mix stiffness curve approaches infinity,
the asphalt will become less viscous and more ductile. At the
point where: m - w; then, nF-+ 1.

In summarizing the above two points, as nF increases, the

asphalt becomes more brittle and thus, a reflection crack will reach a

high level of severity after a very few load cycles. This is

substantiated by the results of the sensitivity analysis shown in

Figqure 21.

Design Example

In order to illustrate the use of the design equation, Equation
74, the following example is presented.

An asphalt concrete pavement section located in West Texas,
climatic region V, 1is to receive an asphaltic concrete overlay. The
following parameters are found in the construction records of this
pavement.

Existing Asphalt Concrete Pavement:

AC-10

Viscosity, 275°F = 430 cSt (aged for 8 years)
Penetration, 77°F = 35 (aged for 8 years)
Asphalt content = 5.3%

Age - 8 years old
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McLeod's method, Appendix C, must be used in order to compute the
mix stiffness at 25°C and at 60°C. The results of MclLeod's methods

yields the following:

Time of Mix Service
Loading, Stiffness, Temperature,
Seconds psi °C

0.015 7.0x10° 25

0.015 2.1x10% 60

It will be assumed that the overlay asphalt concrete mix will
contain AC-10. The following parameters are given for this mix.
Viscosity, 275°F = 330 cSt
Penetration, 77°F = 70
Asphalt content = 5.2%

Using McLeod's method, the following variables are computed:

Time of Mix Service " Fracture
Loading, Stiffness, Temperature, Parameter,
Section psi °C ne
0.015 4.1x10°

A 25 4,25
1.0 4,2x10
0.015 1.05x10%

» 60 4.50
1.0 » 7.0x10
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From use of deflection measurements and McLeod's method, the

table is developed:
Temperature
Wos inch
Wu, inch
Wes inch
h,, inch
E;, psi

Ey, psi
P, 1b

o, psi

k', pci

hoo, inch

It is desired to design the pavement such that

damage ratio

of 0.50.

25°C
3.8709x10™2

2.8645x10"2

1.4896x102
2.0

4.1x10°
7.0x10°
9000

80
0.575
0.93
0.505
0.995

1099

1.52

60°C
6.2435x1072
4.6202x1072
2.3101x1072
2.0
1.05x10%
2.1x10%
9000
80
0.575
0.98
0.505
0.995

808

1.62

equation are chosen from Figure 13. They are as follows:

ap = 0.17 x 10
a1=21

a, = 1200

ay = 130 x 10°

Exact values of the constants for damage levels 0.33,

6

may be taken from Appendix F.

0.40,

it will

following

have a

Thus, the apprOpriéte constants for the design

and 0.50

The design number of 18-k (80 kN) equivalent single axle loads is
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selected to be 750,000 when the damage ratio, g, reaches 0.50.
Through an iterative process, the overlay thickness is calculated to
be 3.10 inches. For this particular example, Figure 22 illustrates
the variation of the overlay design thickness with the number of
applications of the standard axle load. The development of such a

chart is very simple with the use of a micro-computer.
SUMMARY

An overlay design procedure may be classified by the degree to
which it approaches a mechanistic method, and incorporates, in some
way, the major variables that affect the 1ife of an overiay. All
successful  overlay design procedures, whether they are called
empirical or mechanistic, have a basis in mechanics and some of these
were illustrated 1in this chapter. All overlay design procedures
incorporate five elements: observations, assumptions, theoretical
model, correlations, and calculated quantities, and are differentiated
principally by the level of complexity which they are capabie of
representing. Level 1 and Level 2 empirical overlay design equations
were developed and described in this chapter using data from Minnesota
and Texas. The thickness of the overlays calculated with these
procedures is reasonable and the major variables that were included
enter into the equations in ways that are physically realistic.

Greater reliability of the design equation may be expected as
more variables are included using the proper form of the equation and
a physically realistic model of the mechanical behavior of the
overlaid pavement. This was illustrated with the Level 2 design

equation that was developed from detailed Texas data.
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CHAPTER THREE

INTERPRETATION, APPRAISAL, AND APPLICATION

Overlay design equatiohs may have several levels of complexity,
differentiated by how c]osefy they approach a mechanistic method of
design. Three levels of complexity were identified. Level 1 and
Level 2 -equations are normally regarded as empirical and a Level 3
equation is mechanistic. The differentiation may be  somewhat
artificial since all of the design procedures incorporate five
elements in common: observations, assumptions, theoretical model,
correlations, and calculated quantities. Examples of each of these
levels of overlay design were given in Chapter 2. The AASHO Road Test
flexible pavement design procedure and the Corps of Engineers -
Federal Aviation Administration overlay design procedure were
identified as Level 1 empirical equations. An example of a Level 2
overlay design equation was developed from Texas data and described in
some detail 1in Chapter 2. Level 3 design procedures include the two
Federal Highway Administration methods deve]opeq by Austin Research
Engineers (11,12) and by Resource International (13). Because Level 2
and Level 3 procedures include material properties that may be
measured in the laboratory, they are useful for project level design.
The Level 1 désign procedure 1is simple and is based upon easily
accessible data and 1is thus useful for network level design studies.

It may also be used for the design of an overlay on a specific project
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provided that all of the variables are within the range from which the
equation was originally developed. In fact, all overlay design
procedures will work well if they are properly “calibrated" to local
conditions. This may be done by wusing some form of regression
analysis to correlate observed distress histories with the major
overlay variables such as traffic, age, climatic variables, and
pavement structure. The structure of the pavement may be represented
in several ways including measured or calculated deflections, or an
"effective thickness" such as the AASHO Road Test Structural Number,

or Odemark's transformed thickness.

LEVEL 1 DESIGN EQUATIONS

The coefficient of determination (Rz) of the Level 1
equations that were developed from Minnesota and Texas data were low
(0.14 to 0.41) 1ndicat1n§ a large degree of scatter in the data and
probably some bias as well. The data scatter 1is due partly to
inconsistency in observing and recording pavement condition data, and
partly to the fact that there is a wide degree of variability of the
factors that cause the principal kinds of distres§ that affect
overlays. Thus, unless some kind of "“smoothing" 1is done to the
original data it 1is wunlikely that any 1level of overlay design
equation will be able to fit the data much better than the Level 1
equations that were developed in Chapter 2. It is true, nevertheless,
that the -equations that were developed revealed physically realistic

trends and gave calculated values of overlay thickness that are
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within normally acceptable ranges. Despite their low values of
coefficient of determination (Rz) in fitting the data, the Level 1
improvements can and should be made.

The difficulty that was encountered in fitting the data from
Minnesota and Texas would have been compounded if an attempt had beén
made to develop a singie equation to design overlays in all five of
the climatic regions represented in those two States. This emphasizes
the need to develop design equations or procedures that are
“calibrated" to local or regional climatic conditions.

The Level 1 design equations were controlled by the transverse
cracking equations both 1in Minnesota and Texas, indicating the
importance of reflection cracking to the 1long term performance of
overlays in both regions. Some of the variables that entered these
equations and the exponents to which they are raised are given in
Table 16. The relative size of the exponents in each equation is a
rough measure of the relative importance of the variable. The age
variable in the Minnesota equations is a substitute variable for the
climatic variables and is found to be relatively Tless important for
overlays over Jjointed concrete pavement than for overlays over
flexible pavements. The structural condition of the old pavement as
measured either by deflections or by the “effective thickness" of the
pavement is found to be relatively more important for overlays over
flexible pavements than for overlays over jointed concrete pavements.
This is somewhat misleading, however. Becaﬁse there 1is relatively

little variation 1in the layer thickness or in the deflections between
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TABLE 16. Exponents of Variables in the Level 1
Overlay Design Equations

Exponent in QOverlay Design Equation

Minnesota
Minnesota overlays on
overiays on Jointed Texas overlays
Flexible Concrete on Flexible
Variable Pavement Pavement Pavement
Dynaflect Maximum
Deflection 1.700 —- ~-—--
Volume of Dynaflect
Basin -—- 0.105 -—-
Effective Depth of 01d
Pavement -—— -—- 3.544
Average Daily Traffic -— -0.062 -—
18-k (80 kN) ESAL 0.418 -—- -1.116
Age 0.533 0.428 1.252
Logarithm of Damage 0.789 0.277 varies
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the Jjoints 1in concrete pavements, these ‘“structural condition"
variables are virtua]]y constant, and will not be important variables
in a regression equation that attempts to explain variations from
section to section. The correct interpretation of the small exponent
on deflections in the equation for overlays on jointed concrete
pavement 1is that they will continue to have small influence on the
design thickness of the overlays as long as there 1is- no substantial
change in the design thickness of jointed concrete pavements.

The exponent on the logarithm of damage shows that the thickness
of overlays over flexible pavements are more sensitive to the design
damage level at the end of the service life of the overlay than are

overlays over jointed concrete pavements.

LEVEL 2 DESIGN EQUATION

A éonsiderab]e improvement in the coefficient of determination
(RZ) of a design equation can be made by "smoothing" the data and
by including more variables that relate to the properties of the
overlay materials and to the structural condition of the old pavement
before it was overlaid. Data smoothing is done by finding a curve
that fits the trend of the data and then taking data points from the
curve for further analysis. This process was followed in developing
the AASHO Road Test design equations and in developing the Level 2
overlay design equation from Texas data.

The form of the curve that was assumed to fit the data was

sigmoidal or S-shaped, with the following equation
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-(E)B
g=e (76)

A method of determining values of the constants p and B was
developed which does not use 1linear regression analysis and which
usually fits the observed data much better than does linear regression
analysis. The method is described in Chapter 2. The number of design
load applications, N, that was required to produce a selected value of
damage ratio, g, was calculated section by section using the
individual values of p and g corresponding to each section in turn.
These values of N were then used as the dependent variables in
developing the final overlay design equation.

The theoretical models that were employed in developing the
design equation  included beam—oﬁ-e]astic foundation theory and
fracture mechanics. When the two theories were combined to give the
desired form of the design egquation, it produced three independent
expressions for the number of load applications to failure, one each
for bending, shearing, and thermal contraction cracking. The
expressions include the elastic moduli of the layers, the modified
thickness of the old pavement surface layer, the stiffness of the old
pavement, and the bending and shearing 1load transfer efficiency
factors for a crack or joint which may be determined from deflections
that are measured on the old pavement prior to overlay. The
expressions also include the fracture properties of the overlay
materials.

A simple method for determining approximate values of the
fracture properties from the viscosity, penetration, and asphalt

content of the asphaltic concrete mixture that is used in the overlay’
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were presented and an example overlay design problem was worked.

The resulting design equation fit the smoothed values of the
number of load applications to reach a specified level of damage ratio
very well with coefficients of determination (Rz) above 0.94. The
sensitivity of the design equation to a variety of variables such as
the design number of load applications, thickness and stiffness of the
old pavement, and fracture properties of the overlay were shown to be
reasonable.

The overlay design procedure is iterative since it requires an
overlay thickness to be assumed and then the expected number of 1oad
cycles to failure to be calculated. If the calculated number of load
cycles 1is not equal to the desired number of load applications, a new
value of overlay thickness is assumed, and the calculation is repeated
until the desired number of load cycles to failure is reached.

The Level 2 overlay design procedure includes several important
variables that were not found in the Level 1 equations including the
shear and bending efficiency factors at a crack and the. fracture
properties of the overlay. If it is desired to develop such a design
procedure in another climatic region, it 1is -essential to have the
asphalt properties and mix design of the old surface layer and of the
overlay and it is desirable to have measured deflections at and
between cracks in the old pavement prior to overlay. Normally, these
data are either unavailable because they have not been measured or
they are not easily accessible. But when they are available and can
be included in a Level 2 overlay design procedure, the result is

likely to be as satisfactory as this one is.
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REGIONAL DESIGN EQUATIONS

When an attempt was made to construct a Level 2 overlay design
equation that was applicable to all climatic regions in Texas, using
the same approach as described above, no satisfactory equation could
be  found. This  unsuccessful attempt emphasizes the need to
"calibrate" overlay design procedures by climatic regions. Of course,
this requires the systematic collection of field condition data as
well as construction and traffic histories, material property and
climatic data 1in order to have the data available to develop such a
“calibration". The same may be said of Level 3, or mechanistic,
overlay design procedures, since they must also rely upon correlations
with observed distress histories 1in order to make successful
predictions of distress in determining the adequacy of an assumed
overlay thickness.

As demonstrated in this report, the "calibration" of a Level 1 or
a Level 2 overlay design equation cannot be done by changing a single
multiplicative factor, such as the regional factor in the AASHO Road
Test flexible pavement design equation. Instead, the variables
themselves and the relations among the variables will change from one
climatic region to the next.

The expectation that was expressed in the first phase of this
project that data were available for constructing regional overlay
design equations appears to be borne out by this study. The major
distinction that must be made is 1in the 1level of overlay design

equation that may be developed from the existing data. A Level 1
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overlay design equation can be developed with the data that are
available 1in all of those states that were rated highly in the first
phase report. As the example of Minnesota shows, it is also possible
to develop a Level 1 overlay design equation from a State that may not
have been as highly rated primarily because of the relative
inaccessibility of the data.

It is much less likely that a Level 2 overlay design equation can
be developed from the available data. The major problem with such a
development is the accessibility of the detailed material property and
structural condition data that are required for a Level 2 design
equation,

It is desirable to have data from at Teast 30 different pavement
sections in order to develop a regional overlay design equation, and
40 to 50 sections is preferable. If possible the sections should be
selected carefully to include combinations of high and low levels of
traffic, climatic, age, and pavement structural variables so as to
eliminate as much bias as is possible. Smoothing of the distress data
is also desirable so that the trends in the data can be more reliably
determined and predicted by regression analysis. Several methods of
data smoothing were discussed in Chapter 2.

The final result will be a regional overlay design equation that
is calibrated to 1local conditions and is likely to be very useful in
selecting thickness of overlays that will perform as expected within

the specified design criteria.
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CHAPTER FOUR

CONCLUSIONS AND SUGGESTED RESEARCH

CONCLUSIONS

The major conclusion of this report is that realistic overlay
design procedures can be developed from data that are presently
available in several State highway agencies. Depending upon the
quality of the data and particularly upon the detailed materials
properties data that are available, three 1levels of overlay design
procedure may be developed. The level of an overlay design procedure
is determined by the number of variables it incorporates, its
reliability, and the degree to which it relies upon mechanistic
concepts. The Level 1 and Level 2 procedures are empirical equations
and Level 3 is a mechanistic overlay design procedure., Because of its
relative simplicity and the accessibility of the data which it uses,
the Level 1 overlay design equation 1is suitable for network level
projections but can also be used to select the design thickness of an
overlay for specific projects. The Level 2 overlay design equation
incorporates more detailed data on materials properties Aand on -the
results of a non-destructive testing deflection survey of the pavement
prior to overlay. Because of this, it 1is wusually a more reliable
design equation than the Level 1 equation, and is more appropriate to

use for project level désign.
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Examples of Level 1 and Level 2 overlay design equations are
developed from data obtained in Minnesota and Texas. Level 1 overlay
design equations were developed from Minnesota data collected on 86
overlaid flexible pavements and 47 overlaid Jjointed concrete
pavements, and from Texas data on 45 overlaid flexible pavements. A
Level 2 -equation was developed from 23 overlaid flexible pavements in
the dry, freeze-thaw cycling zone of west Texas. The equation for
transverse cracking controlled the design of overlays in each case,
emphasizing the gravity of the reflection cracking problem in the
successful performance of overlays. The Level 2 design equation was
developed explicitly to allow the design of an overlay to resist or
retard reflection cracking. Beam-on-elastic foundation theory and
fracture mechanics were used to give the form of the equation and the
relations among the variables that appear 1in the design equation.
Data smoothing was used to determine the. number of 1load cycles to
reach "failure" as it is defined by a selected level of damage ratio,
and the resulting regression equation fit the data with a véry high
coefficient of determination (Rz).

In Chapter 2, it was shown that all successful overlay design
procedures, regardless of level, share five elements in common: (1)
observations, (2) assumptions, (3) theoretical model, (4) correlations
and (5) calculated quantities, and this dincludes the mechanistic
overlay design procedures which must rely upon correlations between
laboratory and field observations 1in order to produce realistic
designs. Thus, regardless of the level of the design procedure, there

is a need for field observations and for historical traffic,
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construction, and climatic data to "calibrate" the design procedure to
local or regional conditions. The difference in the design equations
that were developed in Minnesota, in a wet, hard-freeze ciimatic zone,
and 1in Texas, which has four of the other five climatic zones in the
United States, shows that the <climate plays a major role in
controlling the performance of an overlay. This emphasizes the need
to develop regional design equations that have been calibrated to the
regional climatic conditions.

The way that the climate affects an empirical design equation is
to change the 1importance of the variables, to delete some and insert
others, and to modify the exponents of each of the variables. Thus,
it is not possible to represent the effect of the climate by a single
multiplicative factor such as theAregional factor 1in the AASHO Road
Test flexible pavement design equation. The results that have been
found in this project with Level 1 and Level 2 design procedures also
suggest the need for regional "“calibrations" of the materials
properties of pavement Tlayers such as the fatigue and permanent
deformation properties that are used in mechanistic (Level 3) overlay

design procedures.

SUGGESTED RESEARCH

The development of regional overlay design equations that is
reported here is considered to be successful as judged primarily by
the results of the calculations of overlay thickness by the four

overlay design equations that were developed: three Level 1 design
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equations and one Level 2 design equation. This 1is encouraging both
to those highway agencies which have already collected pavement data
and to those that are considering a decision to begin a Tlong-term
monitoring effort.

It is suggested that such efforts should be initiated where it is
possible and between 40 and 50 pavement sections should be selected
for data collection efforts. The minimum data that should be
collected include construction histories, layer thickness and moduli,
pavement condition data including distress area and severity and
riding quality, weather data such as rainfall, temperature, and evapo-
transpiration statistics, subgrade soil properties and traffic data
including average daily traffic, percent trucks, and 18-k (80 kN)
equivalent single axle load estimates. It will é]so be very useful if
distress and deflection surveys are conducted prior to overlaying an
existing pavement and if the asphalt properties and mix design
quantities that were used in the overlay materials are recorded in an
easily accessible location. The pavement sections should be selected
carefully to include high and low combinations of traffic, climatic,
age, and pavement structure variables in order to reduce the bias 1in
the overlay design equation that will eventually be developed from the
data that are collected.

It is also suggested that the overlay design equation that is
finally developed should use one of the forms of equation that was
described in detail in Chapter 2. The overlay design equation that is
developed will then be "calibrated" to the local conditions within its

own climatic region.
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APPENDIX A

Data Collection in Minnesota

INTRODUCTION

This Appendix describes the visits made by the project staff to
the Highway Department of Minnesota. The purpose of these visits was
to collect pavement data for model building purposes; the minimum data
requirement of any section being:

Pavement Construction Data (Layer types, thicknesses, etc.),

Pévement Maintenance Data (Type, thicknesses),

Pavement Condition Survey Data (for several years, and

Climatic Data
For completeness, a comprehensive description is given of the data
availability and pavement rating procedure that is used. As will be
described, the State of Minnesota was found to be an excellent source

for the required data.

ACCESSIBILITY OF DATA WITHIN THE MINNESOTA D.O.T.

The Minnesota Department of Transportation is responsible for the
13,000 miles of trunk route within the state, these being primarily
Interstate, U.S. and State highway type roads. For administrative
purposes, the state 1is broken up into 9 districts, each of which
controls an approximately equa1.1ength of road.

Since 1966, the Department has been wusing a pavement rating



system which is described in (39). Early, during the visit to
Minnesota, it was discovered that the minimum data required for model
building purposes could be obtained by combining the data collected 1in
their rating system with the data available from other sources within
the department. These sources include:

a) The departments construction and maintenance logs

b) The computerized traffic logs

c) The soils records maintained in each district office.

The sources will be described in detail in the following
sections.

The above mentioned data were collected in 2 of Minnesota's nine
Districts. These data were returned to TTI where they were coded and
stored on computer prior to data processing. In all, data have been
collected fo 133 pavement sections 1in Minnesota and the coding and

storage of these data is described in a later section.

Maintenance and Construction Road Logs

Each district's network is divided into é number of control-
sections which are typically 2 to 12 miles in length. The department
maintains construction logs which contain construction and maintenance
history for each control section.

The log record for Trunk Highway 35W, Control Section 0280, is
shown 1in Figure A-1. This control section 1is shown to have the
following three subsections:

1. From the County Line to Trunk Highway 49, was constructed in 1968

Qith an 8 inch thick concrete surfacing over a 3 inch gravel

base.
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.. Figure A-1.
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Minnesota's Pavement Inspection Procedure

The rating system is extensively covered in (39). In summary it
is composed of two parts, a Present Serviceability Rating (PSR) and a
Structural Rating (SR). The PSR and SR values are averaged to obtain
the final Condition Rating (C.R.)

The PSR was initially determined by a 3 man panel wusing the
equation developed at the AASHO Road Test. However, it was found that
this was not an accurate indicator of rideability because it gou]d not
be determined uniformly on a state-wide basis. Therefore since 1967
the department has measured PSI using a PCA road meter.

The structural rating is calculated from the visual inspection of
pavement distress. During this visual inspection, the following
distress types ére monitored.

a) Flexible Pavements

- transverse cracking - The number of cracks in a 1/4 mile

section is converted to a percentage value as shown below:

No. cracks per 1/4 mile Percentage
150+ 100
100-150 75-100
50-100 25-75
0-50 ‘ 0-25

- longitudinal cracking

- multiple crécking

- alligator cracking

- rutting (greater than 1/2")

- patching
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b) Bituminous Overlaid Concrete (Composite) Pavements
- stight transverse
- severe transverse
- slight Tongitudinal
- severe longitudinal
- multiple
- patching

c¢) Concrete Pavements

spalled joints
- faulted joints
- cracked panels
- broken panels
- faulted panels
- Patches
- Overlay
- Scaling
The appropriate forms are shown in Figure A-2, A-3, and A-4
respectively. The structural rating is calculated by multiplying the
average percentage of each distress type present by the relevant

weighting factors which are shown below.

Flexible Pavements

Transverse | Longitudinal | Multiple | Alligator | Rutting | Patching

.02 .02 .15 35 - .15 .30
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The values of PSI, SR, and CR of each 1length of road in the
network are stored on computer at the Head Office in St. Paul. The
individual rating forms showing the percentages of each distress type
are stored in manual files in the district offices. Because it was
desirable to study changes in each distress type, it was necessary to
visit some district offices.

The following two district offices were visited.

- District Office 5 at Golden Valley, Minneapolis, which
controls the metropolitan highway routes to the west of
the Mississippi River.

- District Office 9 in North East St. Paul which controils
the metropolitan highway routes to the east of the
Mississippi River.

District 5 has kept its complete set of inspection records back
to 1966 when the rating system was started. After a preliminary
inspection of this district's road logs 55 control sections were found
to have construction/maintenance histories suitable for inclusion in
the TTI studies. Complete historical visual rating data were
collected for each of these sections, this typically consisting of 3
or 4 visual ratings (i.e., in 1969, 1972, 1974, 1976). This involved
xeroxing the original visual inspection form, an example of which is
shown in Figure A-5, this being for Trunk Highway 7, Control Section
1003 between West County Line and East County Line, a distance of
11.15 miles. This inspection was conducted on July 7, 1970.

District 9 however has only kept previous inspection records back

to 1976. In this district, 30 control sections were selected and the
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available visual rating data were xeroxed and returned to TTI.

Traffic Data - Minnesota

The department has computerized its traffic data for each section
of pavement which 1is 1inspected. The department produces a computer
tisting containing the sections:

a) Present Serviceability Index,

b) Structural Rating,

c) Condition Rating,

d) Average Daily Traffic, and

e) % Trucks.

The complete listings for Districts 5 and 9 were made available to
TTI; a portion of this listing is shown in Figure A-6, in which the
indicated subsection is on Trunk Highway 8, control section 8213
between the Jjunction with Trunk Highway 61 and the north end of the
divided highway. The total ADT in bbth directions is 8000 with 4.7%
trucks.

The department undertakes frequent truck classification counts on
its network. The counts enable the calculation of 18-K ESAL values

for each highway segment. These data are made available upon request.

Coding the Collected Data for Computer Input

As previously discussed, the Minnesota Department of
Transportation made the following data available.
1. A complete set of road logs for Districts 5 and 9.

2. Xerox copies of inspection data from 85 control sections (Each
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Site Identification File

The data in the Site Identification File dis 1listed 1in columns

with the following column headings.

Column
Heading

SITE

TRUNK
CONTROL
DIST
PTYPE

START
LENGTH
SUB

ADT
PTRK

Nig

Description

This is the TTI supplied section number - it s
common to all 5 data files.

Trunk Highway Number

Control Section Number

District

Pavement Type

Code: 1 = Flexible with granular base
2 = Black Base
3 = Concrete
4 = Composite
5 = Concrete + Widening + HMAC overlay

Starting point of section

Length of section in miles

AASHTO group classification of subgrade material
(e.g., 6 = A-6 material)

Average Daily Traffic (both directions)

Percentage of trucks in the traffic stream

The number of 18 kip (80 kN) Equivalent Single

axle loads in the design lane per day

The table on the following pages shows the entire contents of the

Site Identification File.
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3
4
5
6
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SITE

DX NNUT D WN -
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CONTROL

2701
2701
2701
2701
2732
2732
2732
2706
2706
1003
1003
1003
2712

215

215

215

215
2713
2713
2713
2713
2713
2713
8601
8602
1901
1901
2714
2714
2714
4003
1007
1007
7001
7001
2783
2758
2758
2782
2782
2782
2782
1008
1008
1008
1008
2721

205

205

DIST
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PTYPE
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MINNESOTA DATA
SITE IDENTIFICATION RECORDS
START

.2M E OF W CO LINE
2M E OF W CO LINE
JCT I 494

0.45M W OF JCT 494
JCT 494

0.61M E OF JCT 494
1.6M E OF JCT 494
0.2M W OF JCT 494
2.2M W OF JCT 494
W CO LINE

2M E OF W CO LINE
4M E OF W CO LINE
CO LINE

.5M E OF 242

.5M W OF 242

.5M W OF 242

.5M W OF 242

.26M W OF 101
.26M W OF 101
.26M W OF 101

CO LINE

2M"E CO LINE

4M E CO LINE

JCT 25

Q-NW=00

0.04M E OF E LIMIT OF DELANO

JCT 35W
DAKOTA CSAHS
MPLS CITY LIMITS

2.0M W OF MPLS CITY LIMITS

ESSER RD X-OVER
JCT 13 AND 21

1.OM N OF WATERTOWN LIMITS

JCT 7

iM S OF JCT 101

SCOTT CO LINE

CO LINE

.18M N OF 86TH STREET
.18M N OF 86TH STREET
.3M N OF MINN RIVER
.2M N OF 76 ST

.53 N OF BRIDGE 9611
.M S OF 76 ST

JCT TH 212

iM N OF JCT TH 212

JCT TH 7

iM S OF JCT TH 7

iM S OF CSAH 18

73 AVE

JCT 10

NeawwNOOm

OO0 s adaaaaumaaaaaaad0-00=2a204uwlacaOe=wa0aaaldaaad00=0

LENGTH

SUB

DWHANDDDN e e @ DN =NUTONDT 20NN TWWWWRUTTNANTHINANOINAINIDND

ADT

18000
18000
25400
25400
55000
55000
55000
34000
34000
4500
4500
4700
13450
24000
24000
24000
24000
13800
12000
12000
7300
7300
7300
4375
6725
32000
32000
76500
47500
36500
7000
1800
1340
8800
23800
59800
21300
24500
79700
80800
117500
79700
7000
6300
5600
5600
15500
25600
15600

PTRK

Py
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MINNESOTA DATA

SITE IDENTIFICATION RECORDS

0Bs SITE TRUNK CONTROL DIST PTYPE START LENGTH sus ADT PTRK N18
50 52 47 205 5 1 ST ANTHONY BLVD 1.00 6 21000 3.1 125
51 54 55 2729 5 3. 0.29 SE OF CSAH62 0.72 1 35800 7.3 485
52 55 55 2752 5 1 0.28M E JCT 100 0.50 4 21100 6.2 205
53 56 55 2752 5 1 0.75M E OF JCT 100 0.77 5 21100 6.2 205
54 57 55 2752 5 1 W LIMITS OF MPLS 0.77 6 21100 6.2 205
55 58 55 2752 5 1 0.75M E OF JCT 100 0.50 S 21100 6.2 205
56 59 94 2786 5 3 2M E OF JCT 52 1.00 1 53500 7.3 785
57 60 65 208 5 5 ANDOVER ST 1.00 3 18900 3.2 90
58 61 65 208 5 5 6M S OF ANDOVER ST 1.00 3 20900 3.3 90
59 62 65 208 5 89TH STREET 1.00 3 20900 3.3 90
60 63 65 208 5 . 6M N OF 89TH STREET 1.00 3 18900 3.2 90
61 64 100 275% 5 1 0.61M N OF JCT 152 1.00 1 36000 3.6 170
62 65 100 2755 5 1 0.39M S OF JCT 152 1.00 1 36000 3.6 170
63 66 100 2755 5 1 JCT 94 1.00 1 36000 3.6 170
64 67 101 2736 5 1 W CO LINE 0.92 6 5500 5.4 60
65 68 101 7005 S 1 M W OF JCT 13 1.00 3 16600 18 . 1 585
66 69 101 7005 5 1 3M W OF JCT 13 1.00 2 16600 18 .1 585
67 70 152 2742 5 1 0.19M S OF JCT 100 1.00 1 17400 3.4 85
68 71 169 1011 5 5 0.3M N OF SCOTT CO LINE 0.31 4 17800 11.2 200
69 72 169 2746 5 5 0.11M E OF N JCT 100 1.15 1 17560 5.7 110
70 73 169 2763 5 3 JCT TH 100 1.00 1 43800 5.0 425
71 74 169 7007 5 3 JCT 19 1.00 6 9600 17.2 480
72 75 169 7007 5 3 2M N OF JCT 19 1.00 6 9600 17.2 480
73 76 212 1012 5 4 JCT 5 1.00 6 7000 22.8 375
74 77 212 1012 5 4 iM E OF JCT 5 1.00 6 6600 24.2 375
75 78 212 1012 5 4 2M E OF JCT 5 0.40 6 6600 24.2 375
76 79 242 - 212 5 1 JCT 65 1.00 3 8500 4.1 70
77 80 242 212 5 1 2M W OF JCT 65 1.00 3 7700 4.5 70
78 81 242 212 5 1 4M W OF JCT 65 1.00 3 7400 4.7 70
79 82 282 7011 5 1 JCT TH 13 1.00 6 1300 7.7 25
80 83 282 7011 5 1 2M W OF JCT TH 13 1.00 6 1300 7.7 25
81 84 282 7011 5 1 4M W OF JCT TH 13 1.00 6 1300 7.7 25
82 85 494 2785 5 3 1.4M W OF JCT TH 5 1.00 1 40800 8.3 780
83 86 494 2785 5 3 3.4M W OF JCT TH 5 1.00 1 40800 8.3 780
84 87 494 2785 5 3 5.4M W OF JCT TH 5 1.00 1 40800 8.3 780
85 88 694 2787 5 3 JCT TH 94 0.51 1 78200 7.0 960
86 89 694 2787 5 3 W END MISS R BR 0.51 1 78200 7.0 960
87 90 694 285 5 3 W CO LINE 1.00 2 76500 7.0 960
88 91 694 285 5 3 tM E OF W CO LINE 1.00 2 68900 7.0 900
89 92 694 285 S 3 2M E OF W CO LINE 0.60 2 64800 7.4 850
90 93 3 1921 9 4 JCT TH 55 1.00 1 5050 4.0 40
g1 24 3 1921 9 4 iM S OF JCT 55 0.90 1 5050 4.0 40
92 95 8 1301 9 4 1.6M W OF E LMT CENTER CITY 1.00 2 9000 4.7 90
93 96 8 1301 9 4 3.6M W OF E LMT CENTRE CITY 1.00 2 9000 4.7 90
94 97 12 8203 9 3 JCT TH 94 1.00 2 28800 14 .1 1250
a5 a8 20 1803 9 4 JCT TH 61 1.00 4 950 10.0 20
96 99 20 1303 9 4 2M S OF JCT TH 61 1.00 4 1025 9.7 20
97 100 20 1903 9 4 a4M S OF JCT TH 614 1.00 4 10256 9.7 20
98 101 35 6284 9 3 2M N OF E JCT TH 36 1.00 2 69000 6.9 57
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0BS

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

SITE

102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
128
126
127
128

TRUNK

CONTROL

6284
7080
6212
6211
6219
1904
1904
19114
19114
1911
1911
1911
1912
1912
1912
1305
8210
1306
1306
1306
8201
8201
1312
6241
1980
1981

205

DIST
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MINNESOTA DATA

SITE IDENTIFICATION RECORDS

PTYPE

- WWE DD e aUT OOl = e h e D e DWW

START

E JCT TH 36

SCOTT CO LINE

2M £ OF JCT TH 35W
iM W OF JCT TH 120
2M W OF JCT TH 120
JCT TH 52

6M W OF JCT TH 52
RANDOLPH ST

iM N OF RANDOLPH ST
2M N OF RANDOLPH ST
3M N OF RANDOLPH ST
4M N OF RANDOLPH ST
N JCT TH 52

iM N OF JCT TH 52
2M N OF JCT TH 52
JCT TH 8

N CO LINE

18M E OF JCT TH 61
16M E OF JCT TH 61
14M W OF JCT TH 61
W CO LINE

iM E OF W CO LINE
JCT TH 61

JCT TH 35W

2M N OF SCOTT CO LINE
S JCT 35

2M N OF ST ANTHONY BLVD

LENGTH

Qo b QOO = ottt o e e O

suB

NNNON—2aWONN - a2 dddaONNNNN

ADT

69000
15700
47000
13900
19900
1700
1700
950
950
950
950
950
5600
5600
5600
1000
2000
1200
1200
1200
5350
5350
1500
30700
17800
39500
30100

PTRK

NONDWWWHOAD
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Construction and Maintenance File

The Construction and Maintenance File records the

entire

construction and maintenance history of each pavement section, as well

as the thickness and material type of each layer in the pavement.

column headings

described below.

Column
Heading

SITE
cY
CL1

CT1

CTK1
(CLi, CTi, CTKi)

The

for the table that appear on the following pages are

Description

Section Number
Construction Year

Construction Layer Number

Code: 1 = Surface
2 = Base
3 = Subbase
4 = Widening

Layer Type as constructed
Code: 1. Seal Coat
2. Hot Mix
3. PCC
4, Black Base
5. Bituminous Stabilized Base
6. Flexible Base
Thickness of Layer 1 in inches
is repeated for each 1layer 1in the

pavement (i<4)

A-23
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MYl The year when the first maintenance treatment was
applied to the section

ML1 Which layer was maintained
Code: same as CL1

MT1 Type of Maintenance
Code: same as CT1

MTH1 Thickness of maintenance treatment 1 in inches

_(MYi, MLi, MTi, MTHi) 1dis repeated for each maintenance treatment
applied to the pavement (i<6)

The table on the following pages gives the entire contents of the

Construction and Maintenance File of Minnesota pavement data.
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MINNESOTA DATA

CONSTRUCTION AND MAINTENANCE RECORDS
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Flexible Pavement Inspection Data File

The Flexible Pavement Inspection Data File records the observed
distress and riding quality of all of the flexible sections and the
date upon which they were observed. The distress types that are
recorded are typical of flexible pavement distress. The column

headings for the table on the following pages are described below.

Column
Heading Description
SITE Section Number
KEY Identifies what type of inspection
Code: 1 = Flexible
2 = Concrete
3 = Composite
DATE Month and Year of Inspection
TRANSCR Percentage of section with Transverse Cracking
LONGCR Percentage of section with Longitudinal Cracking
MULTCR Percentage of section with Multiple Cracking
ALLIG Percentage of section with Alligator Cracking
RUT Percentage of section with greater than 1/2 inch
Ruts
PATCH Percentage of Patched pavement
PSR The Present Serviceability Rating obtained wusing

the PCA Roadmeter and Minnesota PSR correlation

curves
The table on the following pages gives the entire contents of the
Flexible Pavement Inspection Data file for all of the Minnesota data

on flexible pavements that were collected in this project.
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MINNESOTA DATA

FLEXIBLE PAVEMENT INSPECTION DATA

DATE TRANSCR LONGCR MULTCR ALLIGCR RUT
671 7 0 o 0 0
675 88 7 14 1 o]
679 83 45 8 0 0
671 10 0 (o} 0 0
675 ' 52 5 6 0 (o]
679 38 14 2 0 ¢]
669 19 2 0 0 (o}
675 29 1 5 (o} 2
676 52 2 2 0 2
578 33 15 2 0 0
669 12 6 0 (o} (o]
675 22 3 6 0 14
676 56 7 2 0 12
578 33 8 0 o} 0
770 100 3 21 7 11
677 64 4 1 ] 0
679 84 16 3 ) 0
770 100 13 30 2 8
677 56 10 2 o 0
679 93 18 11 0 0
770 100 15 31 3 15
677 70 14 2 0 (o]
679 82 54 2 0 2
472 70 22 14 0 10
675 77 13 18 9 0
676 100 42 18 2 0
679 . 77 0 (o] (o} o
472 100 10 7 0 )
675 88 5 23 2 0
676 100 12 4 1 o}
679 87 2 0 0 0
472 85 2 o 0 o
675 84 4 14 0 0
676 89 2 2 ) (o]
679 85 1 o] o} 0
472 45 34 o] 0 o]
675 35 40 15 ] (o}
676 100 66 6 o ]
679 36 12 0 o (o]
573 100 100 61 o} 1
675 100 53 24 2 3
676 100 16 5 o 5
578 21 16 0 0 (4]
675 100 41 39 2 o
676 100 35 18 0 0
679 50 5 2 0 o
770 53 24 2 0 5
571 15 6 o o ]
675 33 5 10 (o} 0

PATCH

-

A
CQOUOQOQOVOOOCOONOONON-N~00UONNOOO0O0OO0O000

AN
(AN

[y
QO0WOW®O

PSR

WWNVNNNMMNMNWONWWWWWWWOUWWWWRMWWWWWNWLONNOMNNWONWNONMNWWNRLOL WWNWWN W
CWNO NN RN OBANNARANNASBRNNLINNAODLDOLOODOWOINANWD DN ~ N ot N

a




oe-v

b ok ok b b ke ok o ke ok mh b b b ok b ke ok ok ok b ok ok ok ok ok ok ok b ok ek ek ok ok ok ok —h —h =k b ok ok =k ok ok —k —k

DATE

679
770
675
679
473
677
675
579
571
573
675
578
571
573
675
578
770
578
770
578
473
677
679
569
677
679
473
677
770
573
677
770
573
677
573
677
573
677
472
573
677
472
573
677
573
675
679
573
675

TRANSCR

MINNESOTA DATA

LONGCR

w

-

e

N
“«JOENWOONNRWD —

-

= NNONLEAEANNOOONUNOINWNNN

FLEXIBLE PAVEMENT INSPECTION DATA

MULTCR

1

WEa00ROOCHB-0ON-N0O00O0ONNWWOR

2NN =t ONOOOQURNOONO0O0000

ALLIGCR

COO0O0VV00O0OQCOO0O-ONOOOQOCO++0000Q0000ONOOOUVWOOQOOMOCCO

RUT

AOOOOONOQ=-00000Q000 00TV O0O0VO0LOQVWIOVCO-0000Q00 ~

PATCH

—y

COQOOON-+WNONOOQO«0=+«00WO000Q 2«0 WONO0W—=0N=-NOQOOONMMOO

-

PSR

NWNNMNONNONNOUGWWWWWNNONNONMNMNNOQOWUNWORNWRNWOWOWONNDNVNWOMNMROODNONNDNOAONDWON
COWOWOMONBON-2NWN=-NOLENOROWANRIWOIROBONNWONNWOOONNNONN




1e-v

oBs

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

KEY

- b b ok ok ok ok wh ok b b ek wh b b e cmh b ok ok ok ok b mh b b b b mb ok b ok wh b —h ok ek ok mh b —h =k b A oA —h ok ok

DATE

679
675
679
671
573
677
675
679
675
679
677
679
569
1172
675
679
569
1172
675
569
1172
675
679
669
676
679
669
676
679
669
676
679
578
578
767
577
578
767
577
578
767
577
578
767
577
578
767
577
578

MINNESOTA DATA

FLEXIBLE PAVEMENT INSPECTION DATA
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Concrete Pavement Inspection Data File

The Concrete Pavement Inspection Data File records the observed
distress and riding quality of the concrete pavement sections and the
date on which they were observed. The column headings for the table

on the following pages are defined below.

Column

Heading Description

SITE Section Number

KEY Type of Inspection (2 = Concrete)

DATE Month and Year of Inspection

SPALJTS Percentage of Spalled Jointed in section

FALTJTS Percentage of Joints Faulted more than 3/8 inch

CRACPNL Percentage of Panels with cracks larger than 1/16
~inch

FALTPNL Percentage of FauTted Panels in Section

OVERL Percentage of Panels which have been overlaid

PATCH Percentage of Panels having at least 5 square foot

of patch
SCALING Percentage of Panels with significant scaling
PSR Present Serviceability Rating

The table on the following pages gives the entire contents of the
Concrete Pavement Inspection Data file for all of the Minnesota data

on concrete pavements that were collected in this project.
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MINNESOTA DATA

CONCRETE PAVEMENT INSPECTION DATA

0BS SITE KEY DATE SPALJTS FALTJTS CRACPNL BROKPNL FALTPNL OVERL PATCH SCALE PSR
50 77 2 572 5 16 a1 11 6 0 0 0 2.5
51 177 2 674 37 11 94 51 1" 0 8 0 2.1
52 78 2 572 2 22 53 0 (o} (o} (o} o 2.5
53 78 2 674 77 6 46 23 14 0 0 0 2.1
54 85 2 768 0o 0 3 o} 0 o] 0 o) 3.5
55 85 2 473 47 0 15 0 0 0 0 0 3.0
56 85 2 677 80 (o} 26 0 0 0 0 o) 3.0
57 86 2 768 (o} (o} 22 . 0 o (o} o] o} 3.5
58 86 2 473 50 0 18 (¢} 0 0 (o} 0 3.0
59 86 2 677 67 0 46 0 0 o] 0 0 3.0
60 87 2 768 0 0 20 (o} 0 o 0 o 3.5
61 87 2 473 41 0 6 0 0 o] 0 0 3.0
62 87 2 677 50 ) 24 0 0 0 o} 0 3.0
63 88 2 677 44 o 15 0 0 o 0 0 3.4
64 89 2 677 43 o] 14 o) o] 0 ) 0 3.1
65 90 2 573 9 0 14 0 o} o 0 o 3.4
66 90 2 677 33 o 25 ) o] 0 o) 0 3.5
67 91 2 573 26 3 6 (o} (o} 0 0 (o} 3.4
68 91 2 677 42 0 9 0 (o] 0 0 0 3.5
69 92 2 573 35 0 0 (o} o] 0 0 0 3.4
70 92 2 677 61 0 0 o (o) 0 0 0 3.5
71 95 2 576 18 1 25 6 3 o] o o] 2.9
72 96 2 576 38 3 29 7 3 o] 2 o) 2.9
73 97 2 577 11 8 16 3 5 0 0 5 2.7
74 101 2 578 18 (o] 26 (o] o 0 0o (o} 3.1
75 102 2 579 14 0 73 3 0 0 o} o 2.6
76 103 2 578 3 0 a7 o 0 o 0 ) 3.2
77 104 2 578 17 7 19 4 0 o} 4 8 3.0
78 126 2 578 3 0 68 0 (o} 4] o) o) 3.3
79 127 2 578 3 (o] 73 0 0 0o (o] o] 3.3



Composite Pavement Inspection Data File

The Composite Pavement Inspection Data Fiie records all of the
observed distress and riding quality of pavements in which asphaltic
concrete overlays have been placed over jointed concrete pavements,
and the date upon which they were observed. The distress types are
typical of those which occur on composite pavements. The column

headings for the table on the following pages are defined below.

Column

Heading Description

SITE Section Number

KEY Inspection Type (3 = Concrete)

DATE Month and Year of Inspection

SLTRAN Percentage of Section with Slight Transverse
Cracking of less than 1 inch width

SEVTRAN Percentage of Section with Severe Transverse
Cracking of greater than 1 inch with

SLLONG Percentage of Section with Slight Longitudinal
Cracking of less than 1 in;h width

SEVLONG Percentage of Section with Severe Longitudiﬁa]
Cracking of greater than 1 inch width

MULTCR Percentage of section with Multiple Cracking

PATCH Percentage of Patched pavement

PSR Present Serviceability Rating

The table on the following pages gives the entire set of data
that were stored in the Composite Pavement Inspection Data file for
all of the Minnesota data on composite pavements that were collected

on this project.

A-36



Le-y

MINNESOTA DATA

COMPOSITE PAVEMENT INSPECTION DATA

0BS SITE KEY DATE SLTRAN SEVTRAN SLLONG SEVLONG MULTCR ° PATCH PSR
i 6 3 775 i . 4 0O 0 0 0 2.9
2 6 3 578 58 15 22 6 12 0 3.0
3 7 3 775 8 ] 0 o o} 0 2.9
4 7 3 578 41 14 15 3 5 0 3.0
5 21 3 669 17 1 2 ) 0 0 3.3
6 21 3 675 38 51 3 6 8 18 3.2
7 21 3 679 63 4 5 o (0] o} 3.3
8 22 3 669 17 o} 2 o} 0 o} 3.3
9 22 3 675 15 78 1 2 12 i8 3.2
10 22 3 679 23 2 22 (o) 0 0 3.3
11 23 3 669 14 0 o &) 0 0O 3.3
12 23 3 675 2 24 1 1 1 5 3.2
13 23 3 679 18 2 2 0 [} 0 3.3
14 24 3 572 22 2 11 0 0 1 3.1
15 24 3 573 12 34 11 33 o} o} 3.0
16 25 3 572 100 100 22 6 9 3 2.9
17 25 3 674 100 73 18 22 41 1 2.8
18 25 3 578 51 10 5 0 0 o] 3.1
19 29 3 677 26 o o o 0 0 3.3
20 30 3 677 10 0 &) 0 o] o 3.3
21 31 3 579 12 o 2 0 (o) o} 2.4
22 31 3 578 55 1 0 0 0 o 3.3
23 32 3 675 17 4 2 o o} o} 3.3
24 32 3 578 16 20 2 2 2 1 2.8
' 25 40 3 677 16 12 0o 0 o] (o] 3.2
26 40 3 679 14 17 2 0 2 o} 3.0
27 41 3 677 8 24 0 0 &) 0 3.1
28 41 3 578 3 36 4 o} 3 2 3.0
29 43 3 677 10 15 0 0o 0 0 3.1
30 43 3 679 13 12 2 o} & 1 3.0
31 60 3 768 86 12 29 o 7 2 2.4
32 60 3 770 19 o 1 ¢] 0 1 3.2
33 60 3 573 17 2 1 o) 0 1 2.7
34 60 3 677 24 3 0 0 0 1 2.8
35 61 3 768 55 9 82 0 2 2 2.4
36 61 3 770 11 o 0 (&) &) o 3.2
37 61 3 573 26 2 8 0 0 1 2.7
38 61 3 577 41 2 ) 0 o} o) 2.8
39 71 3 770 19 o 2 0 O ] 3.2
40 71 3 676 59 51 47 26 2 2 2.7
41 71 3 578 14 5 0 0] 0 0 3.6
42 72 3 573 37 ¢] 48 0 1 1 3.3
43 72 3 675 7 31 18 2 o} 1 2.2
44 72 3 676 14 40 38 15 12 2 2.6
45 76 3 477 13 7 15 1 0 o} 3.5
46 77 3 477 20 3] 0 o o (o} 3.5
47 78 3 477 15 10 o] o) o o] 3.5
48 93 3 578 36 29 25 17 18 2 2.3
49 94 3 578 53 44 50 46 4 o} 2.3
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MINNESOTA DATA

COMPOSITE PAVEMENT INSPECTION DATA

o8s SITE KEY DATE SLTRAN  SEVTRAN SLLONG SEVIONG MULTCR PATCH PSR
50 95 3 579 42 0 0 0O o} 0 2.8
51 96 3 579 44 0 o o] o] 0 2.8
52 98 3 576 11 13 0 0 O 0 2.6
53 98 3 578 .18 19 8 o} o 0 2.7
54 99 3 576 10 6 2 o o 0O 2.6
55 99 3 578 15 16 20 4 (o] 0 2.7
56 100 3 576 9 9 o} 0 &) 0] 2.6
57 100 3 578 4 16 16 4 0 0 2.7
58 107 3 576 9 16 12 8 (o] 0 2.7
59 107 3 578 9 23 5 14 o} 1 2.7
60 108 3 576 7 11 2 o) o 0 2.7
61 108 3 578 9 15 5 0 o} o} 2.7
62 114 3 577 8 18 8 18 o) 0 2.8
63 114 3 579 56 22 74 10 17 o) 3.1
64 115 3 577 to 18 0] 0o 0 Q 2.8
65 115 3 579 16 19 42 o] 0 0 3.1
66 {16 3 577 6 15 [0) 0 0 0 2.8
67 116 3 579 23 6 35 2 0 O 3.1
68 122 3 577 30 11 74 7 5 ] 2.7
69 122 3 579 35 18 37 54 1 ¢/ 2.6
70 123 3 577 24 10 85 12 0 0 2.7
71 123 3 579 35 20 34 62 o} o} 2.6
72 124 3 578 2 100 12 [} 2 o} 2.9
73 125 3 578 9 11 o] o] (¢) 1 2.9
74 125 3 579 5 i8 2 o o 7 2.7



APPENDIX B

OVERLAID PAVEMENT DATA COLLECTED IN TEXAS

This appendix contains two sets of data. The first set 1is on
pages B-4 through B-94, and contains computerized data summaﬁy sheets
for each of the overlaid pavement sections 1in the Texas flexible
pavement data base which 1is maintained at the Texas Transportation
Institute. These data were used to develop the Level 1 overlay design
equations for overlays over flexible pavements in Texas. The second
set of data is supplementary information which gives detailed
properties of the asphaltic concrete mixtures for each of the 23
sections that were used to develop the Level 2 overlay design
equation. These supplementary data are on pages B-95 through B-117.
The data were stored in microfilm files with the Materials and Tests
Division, D-9, in Austin and were found by locating the laboratory
identification numbers that were furnished by the District office in
which each pavement section exists. The data includes the
penetration, viscosity, ring and ball softening point, and percent
asphalt in the mix.

The data summary sheets on pages B-4  through B-94 are nearly
self explanatory, but some code numbers and abbreviations must be
explained. The section identification number 1in the Location box
includes all numbers but the last, which is a check digit. Thus, the

section identified as number 335 is, in fact, section number 33. The

B-2



abbreviations that are used in the Pavement Condition Survey box
include codes for both the area and severity of each of the types of
distress that have been observed. The area codes are numbers
indicating the following ranges of area covered by a particular type
of distress: 0 - none; 1 - 1 to 15%; 2 - 16 to 30%; and 3 - greater
than 30%. Severity levels are indicated as SL - slight; MO -
moderate; and SE - severe. The pavement urgency rating is an overall
rating of the need for immediate maintenance or rehabilitation action.
It ranges between 1 (not urgent) to 9 (very urgent within the next 1
to 2 years). The Dynafiect Deflection Basin box gives a few summary
statistics of the Dynafiect measurements that were made on each
pavement. The measurements are recorded in mils or 0.001 inch units.
The "stiffness coefficients" in the Dynaflect box have asphaltic
concrete as their datum material. Thus, a material with a “stiffness .
coefficient” of 2.0 is roughly twice as stiff as asphaltic concrete.
In the Structural Section box, the dates of major maintenance,
rehabilitation, or reconstruction are recorded along with the
thickness and materials in each layer. Subgrade properties include
the Atterberg Limits and the Texas Triaxial Class (TTC).

The supplementary data sheets on pages B-95 through B-17 are self

explanatory.
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L ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 13
DISTRICT NO: 1 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 92/GRAYSON THORNTHWAITE INDEX: - - - - - - - - - - - - 46.3
CONTROL-SECTION: 45- 4 MEAN TEMPERATURE: 41 46 53 63 71 78 83 82 75 65 53 45 63.4
HIGHWAY : uUs 82 PRECIPITATION: 1.6 2.1 2.94.44.73.82.32.66.13.32.%52.2238.5
MILE POINTS: 22.000 - 24.000 WET F-T CYCLES: 1 o 0 (o] (o] (o] (o] o} 0 o] o} o} 3
LANE : R TOTAL F-T CYCLES: 12 8 2 0 (o} (o} 0 o} e} 0 2 9 35
DIST TEMP CONSTANT: - - - - - - - - - - - ~ 23.5
FROM POST 22 TO POST 24 SOLAR RADIATION:
F o e o e K K e e et o e e e e e e o o o o o e o *
L R i e i e Rl IR S, * H e e e e e e v = ———— * L e i i I e e *
PAVEMENT COMDITION SURVEY TRAFFIC SERVICEABILITY TNDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 3613 YR MEAN STD DEV N cv LOW HIGH
PRS 78 70 65 65 65 97 1980 PERCENT TRUCKS: 17.7 80 3.18 .381 8 12.0 2.50 3.60
RUTT t+ SL 1 SL 6/31-12/82 VEHICLES: 26125232 77 3.50 .294 10 8.4 3.00 3.80
FLUSH 1 MO 1t SL 1 SL 6/31-12/82 18K AXLES: 5066350 76 3.36 . 357 10 10.6 2.70 3.90
CORR EXTRAPOLATED FOR OVER 3 YEARS. 75 3.42 .282 10 8.2 2.0 3.80
RAVEL 1 SL.2 SL o e e e e * 74 3.38 . 266 10 7.9 3.00 3.80
ALLG CR 73 3.35 .324 10 9.7 2.60 3.80
LONG CR 1 SL 1 MO 2 SE 3 SE 3 SE o e e e e e e e e e s e *
TRANS CR {1 MO 2 MO 3 MO 2 SE 2 SE 1 SL SKID NUMBER K o e e e e *
CRACKS SEAL PS PS PS PS PS DATE AVG LOW HIGH
PATCHING 16 16 G 7/74 33 23 39 A o e e e e e *
FAIL/MI 0 0 (o] 0 0 0 7/74 39 27 49 DYNAFLECT DEFLECTION BASIN
dokok kokok kokok kkok kkok kkok kokok kokk Rkok dokk koK 4/71 35 30 41
RATING SCORES a/71 38 32 42 w1 SCI
SHOULDER 80 69 50 50 57 66 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 77 82 72 77 82 8/10/76 .475 .141 .024 . 005
DRAINAGE 87 77 83 70 80 87
TRAFFIC SER 72 86 88 66 78 80 PAVEMENT SUBGRADE
kKK kkH Rk kAk kokk kkk kkk Kokk ohkk kkk kokk STIFF. COEFF.: 2.006 .206
PVMT URGENCY 3 4 4 (4] 5 4
g U K Ko m e e o e o o e ot e m K e e e e *
B i e e et e e e o T o e i e o o e e e A e o o e e o Ty e S i o e o S e ke e T > e e = = o o o o o m = = = o = o o = e e o = *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 29 MAINT 8/79 316 B B 3( 75 AC-10 .4 .4
2 S HMAC - 22 MAINT 1/63 LIMESTONE/CALICHE 340 D AC 5.4 1.3 1.3
3 S HMAC 15 MAINT 7/47 sP o AC 5.7 2.0 2.0
4 S PCC 11 WIDEN 8/46 SP .0 10.0
5 S PCC 7 NEW CON 6/31 69 6.0 9.0
6 SG CLAY 7 NEW CON 6/31 CH,CL 5.3 64.5 40.4
N
B e o e e e et e e 4 e o e 1 e o o o 8 1 2 e o e o o ot o e A o o o o o e o o ot 0 e e A e e 8 1 o o o i e o o e e e o o e e o o *
” z J : B z
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LOCATION
SECTION ID NO: 39
DISTRICT NO: 1
COUNTY NO/NAME: 117/HUNT
CONTROL-SECTION: 9-13
HIGHWAY : IH 30
MILE POINTS: 27.800 - 29.800
LANE : R

POST 107 TO H-H CO.LINE

THORNTHWAITE INDEX: - -
MEAN TEMPERATURE:

PRECIPITATION:
WET F~-T CYCLES: 2 1 0
TOTAL F-T CYCLES: 13 =] 3

DIST TEMP CONSTANT: - ~ -
SOLAR RADIATION:

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JUAN FEB MAR APR MAY JUN JUL AUG SEP DCT NOV DEC AVG
- - - - - - - - - - a1s
41 45 52 63 71 78 82 82 75 65 53 45 63.1

2.2 2,7 3.35.15.23.53.02.25.34.12.93.042.6

o 0 0 o 0] o] 0O &) 1 6
0 0 ¢ 0 o 0o 0] 3 10 40

- - - - - - - - - 228
M e o m  m o e e e e e e - —
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 2.66 .320 10 12.0 2.10 3.20
77 3.30 .356 10 10.8 2.70 3.80
76 3.45 .584 10 16.9 2.10 4.00
74 3.44 .230 9 6.7 2.90 3.60
M e o o e et o e o o M T = e e Y = = e Y = — — —
M o o o o o e e e e e e = e B e e e e =
DYNAFLECT DEFLECTION BASIN
w1 scl
DATE MEAN STD DEV MEAN STD DEV
8/ 9/76  .563  .093 .031  .006
PAVEMENT SUBGRADE
STIFF. COEFF.: 1.381 .168

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

4.7 2.5 2.5
4.9 1.5 1.5
10.0 10.0
6.0 .0 i0.0

——————————————————————————————————————————————— * Ko o e e e e e o K
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 74 1980 ADT: 11600
PRS 63 69 76 76 1980 PERCENT TRUCKS: 19.0
RUTT 2 MO 2 SL 2 SL 2 SL 9/52-12/82 VEHICLES: 38398928
FLUSH 2 MO 9/52-12/82 18K AXLES: 8079809
CORR
RAVEL 1 SL e ik kal kb el *
ALLG CR
LONG CR 1 SE 1 MO 1 SL 1 SL H e *
TRANS CR 2 SE 1 MO 2 MO 2 MO SKID NUMBER
CRACKS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1F 3/7% 25 22 29
FAIL/MI o o o0 o0 7/74 33 30 36
dkok okokk ockkk okokk dkkok kdkk kkk ckkk kokk okkk kkk
RATING SCORES
SHOULDER 81 71 51 77
ROADS IDE 77 80 75 85
DRAINAGE %0 83 63 80
TRAFFIC SER 74 86 90 82
dkokk sk dkok  kokok kkk hokk  kokk okokk  kokk  kodkk  kokk
PVMT URGENCY 4 4 5 4
—————————————————————————————————————————————— * e T e e ]
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE  AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S 1MAC 28 MAINT  8/67-SILICEOUS 340 B AC
2 S HMAC 28 MAINT  8/67 SILICEOUS 340 D AC
3 S PCC 4 NEW CON 9/52 320
4  SB FLEX 4 NEW CON 9/52 sp B
5 SG CLAY 4 NEW CON 9/52 CL,CH

5.6 61.3 39.1
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LOCATION
SECTION ID NO: 71
DISTRICT NO: 1

COUNTY NO/NAME: 139/LAMAR

CONTROL-SECTION: 136~ 8

HIGHWAY : us 271

MILE POINTS: 5.620 - 7.560
LANE : R

FROM POST 6 TO POST 8

THORNTHWAITE INDEX: -~ - -
MEAN TEMPERATURE:

DIST TEMP CONSTANT: - - -
SOLAR RADIATION:

40 45 53 63

PRECIPITATION: 2.3 3.23.75.1
WET F-T CYCLES: 1 1 o
TOTAL F-T CYCLES: i3 9 2

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

- - - - - - - 48.0
72 78 83 81 75 65 53 44 63.2
5.2 3.9 3.3 3.45.74.53.63.547.3

O o o o o o0 o 1 5
O 0o O O 0O O 3 9 38
- - - - - - - - 22.86
5Oty S T g, *
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 3.07 .519 10 16.9 1.80 3.90
77 3.62 .290 10 8.0 3.00 4.10
76 3.59 .302 9 8.4 2.90 3.90
75 3.60 .250 9 6.9 3.20 3.90
74 3.58 176 9 4.9 3.20 3.80
73 3.56 .207 10 5.8 3.40 4.10
T o ot e e v v = —_ - - - = ———— = = e = v = = - — - - ——
FK mm e e w1t o e o o = o . " = - e ot b 8 o = —— e o o - ——
DYNAFLECT DEFLECTION BASIN
Wi ScCI
DATE MEAN STD DEV MEAN STD DEV
8/11/76  .569  .133 .029 .013
PAVEMENT SUBGRADE
STIFF. COEFF.: 1.266 .180

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

5.0 2.0 2.0
4.6 1.5 1.5
9.0 8.0
6.0 .0

PAVEMENT CONDITION SURVEY TRAFFIC

PUMT RATING 80 77 76 75 174 173 1980 ADT: 7173
PRS 55 83 78 70 92 100 1980 PERCENT TRUCKS: 18.0
RUTT 1sL 1 SL 4/55-12/82 VEHICLES: 24500096
FLUSH 1 SL 4/55-12/82 18K AXLES: 4848726
CORR .
RAVEL 1 sL o e
ALLG CR 1 MO
LONG CR 2 SE 2 SL 2 MO 1 SL K e e
TRANS CR 2 SE 2 SL 2 MO 3 MO 1 SL SKID NUMBER
CRACKS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING 16 7/74 35 32 39
FATL/MI o 0 o o o )

Kkok kkk ckkok kdkek  dkokk kkck ckokk okokk  Akkk  kokk ok okk
RATING SCORES

SHOULDER 74 79 7t 73 70 83

ROADSIDE 87 75 80 72 82 75

DRAINAGE 83 87 93 73 80 83

TRAFFIC SER 78 88 90 82 84 92

Aok dekk kkok kol okokok  kokk  kkk skokk kksk okokk kA%

PUMT URGENCY 5 3 2 5 2 2
______________________________________________ .3 g
STRUCTURAL SECTION WORK AGG.

LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE

1 S HMAC 24 MAINT 9/71 SILICEOUS 340 c AC
2 S HMAC 24 MAINT 9/71 SILICEOUS 340 D AC
3 S PCC 16 NEW CON 4/55 320

4  SB FLEX 16 NEW CON 4/55 sp B

5§ SG CLAY 16 NEW CON 4/55 CH,CL,SC

4.2 36.6 26.7




L-4

LOCATION

SECTION ID NO:
DISTRICT NO:
COUNTY NO/NAME :

CONTROL-SECTION:

HIGHWAY :
MILE POINTS:
LANE :

FROM POST 28 TO

PAVEMENT CONDITION

PVMT RATING 80

PRS 66

"RUTT 1 SL
FLUSH

CORR

RAVEL 1 SL
ALLG CR t SL
LONG CR 2 MO
TRANS CR 1 MO
CRACKS PS

PATCHING 1 F

FAIL/MI Q

dokk Aok kokk  Kokok
RATING SCORES
SHOULDER 73
ROADSIDE 65
DRAINAGE 83

TRAFFIC SER 80
AKE Kk KRk KKk

PVMT URGENCY 4

STRUCTURAL SECTION
LAYER DESCRIPTION JOB

SC
HMCL
FLEX

N AWN -
DINNT@N W
0
ey

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
160
2 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
127/ JOHNSON THORNTHWAITE INDEX: - - - - - - - = - - - - -40.5
259- 4 MEAN TEMPERATURE : 45 49 57 66 73 80 84 83 77 67 55 48 65.9
us 67 PRECIPITATION: 1.92.02.04.3 4.6 3.3 1.7 2.6 3.4 3.8 2.1 2.0 33.9
2.790 - 4.790 WET F-T CYCLES: 1t 4 0 0o 0O O o O O O 0 O 3
R TOTAL F-T CYCLES: 10 6 2 0o 0 0 O O O o0 2 6 29
DIST TEMP CONSTANT: - - - - - - - - - - - 21.5
POST 30 SOLAR RADIATION:
______________________________________________ A o e e e e e e o o =t e e o e o e o mm = K
—————————————————————————————————————————————— Ko e e e e - = = HK o o am - T o o = o - ma
SURVEY v’ TRAFFIC SERVICEABILITY INDEX
77 716 75 74 73 1980 ADT: 3000 YR MEAN STD DEV N CV LOW HIGH
74 75 77 100 87 1980 PERCENT TRUCKS: 18.0 80 3.83 .241 10 6.3 3.30 4.10
2 sL 5/41-12/82 VEHICLES: 12968131 77 4.02 .220 10 5.5 3.70 4.50
1 SL 1 SL1SL 5/41-12/82 18K AXLES: 2566303 76 4.01 .376 10 9.4 3.60 4.50
75 3.84 .427 10 11.1 3.20 4.40
2 SL 2 SL 2 SL K e e e * 74 4.00 .332 9 8.3 3.70 4.50
1 st 73 3.95 .240 10 6.0 3.60 4.40
2 MO 1 MD 2 SL 1 sL K e *
1t MO 1 MO 1 sL SKID NUMBER K e
SEAL SEAL NS NS DATE AVG LOW HIGH
16 8/76 28 25 31 K o o e
0 O o o o 11/74 36 32 42 DYNAFLECT DEFLECTION BASIN
kokok kokk kkok kokk okkk kkok kkk
w1 scI
74 80 73 81 76 DATE MEAN STD DEV MEAN STD DEV
90 90 77 75 75 11/ 1/76 1.135  .296 .423 132
80 87 73 80 83
80 88 82 82 86 PAVEMENT SUBGRADE
L STIFF. COEFF.: .607 .268
0 1 2 2 3
—————————————————————————————————————————————— K e e et e e e e e = = = = K F e e e e e e e e e b e e
WORK AGG. APPL THICKNESS
TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
25 MAINT 9/80 316 PB 4 110 AC-5 .3 .3
19 WID-STR 8/68 LIMESTONE/CALICHE 350 FFF AC 5.4 1.3 1.3
19 WID-STR 8/68 LIMESTONE/CALICHE 248 A 4 .0 8.0
4 NEW CON 5/41 305 100 0A-230 .3 .3 .3
4 NEW CON 5/41 305 180 0A-230 3 .2 .2
4 NEW CON 5/41 215 8.0 8.0
4 NEW CON 5/41 CH,MH,CL 4.8 55.5 32.4
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LOCATION
"SECTION ID NO:

186
DISTRICT NO: 2

COUNTY NO/NAME: 220/TARRANT
CONTROL-SECTION: 80- 7

HIGHWAY : us 377

MILE POINTS: 8.591 - 10.589
LANE : R

FROM POST O TO POST 2

PAVEMENT CONDITION SURVEY v/

PVMT RATING 80| 77 76
PRS 88| 53 84
RUTT 2 sy 2 sL
FLUSH 15
CORR
RAVEL 18
ALLG CR 1 M0
LONG CR 2 SE 2 MO
TRANS CR 3 SE 2 MO
CRACKS PS SEAL
PATCHING
FAIL/MI (o] o o
Kok Aokok ek ko kokok ok ok kkk dokk kok ok
RATING SCORES
SHOULDER 83 69 67
ROADSIDE 85 75 67
DRAINAGE 83 70 80
TRAFFIC SER 76 80 82

Kok kkok kkk  kkk

PVMT URGENCY 2

STRUCTURAL SECTION
LAYER DESCRIPTION JOB

S HMAC
SC
CMLRA
HMAC

KKK kkk kK Aokk k¥ F
4 2

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - -~ - - - - - - - - - - _-3.8
MEAN TEMPERATURE : 43 48 54 63 73 B0 86 84 76 66 53 46 64.8
PRECIPITATION: 1.6 2.4 1.7 5.1 6.8 3.2 1.2 2.0 3.2 2.9 2.4 1.5 34.0
WET F-T CYCLES: 1 1. 0o o 0 0O O 0O O 0 o0 o 4
TOTAL F-T CYCLES: 1o 5 3 0o 0o O 0 0 o0 O 3 6 28
DIST TEMP CONSTANT: - - - - - = - = -« - - . 92855
SOLAR RADIATION:
______________________________________________ * Tt e e - o o St o o = e A T B S e e o s T e A = v e e e PR e b e e M am o A AN G e W = e an W Ve e e o . n T B A e e
* g T L
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 9265 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 3.20 .627 10 19.6 2.10 3.90
7/47-12/82 VEHICLES: 32919344 77 4.27 . 166 9 3.9 4.00 4.50
7/47-12/82 18K AXLES: 6514944 76 4.06 .213 9 5.2 3.80 4.50
H o e e e e i e e e = —— ——
F omm e o e e - - - ——— i ———
.ISKID NUMBER s
DATE AVG LOW HIGH
8/76 30 19 44 A o
11/74 33 29 386 DYNAFLECT DEFLECTION RASIN
*okk Kokok
w1 sC1
DATE MEAN STD DEV MEAN STD DEV
11/ 3/76  .906  .245 .361  .147
PAVEMENT SUBGRADE
Fohok kKA STIFF. COEFF.: .458 .283
__________________________ F e o n 2 o o e o o =
AGG. APPL THICKNESS
AGG / SDIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL Pl
LIGHTWEIGHT 340 DL AC 5.0 1.5 1.5
PRECOATED AGGREGATE 316 PB 4 100 AC-10 .3 .3 .3
ROCK ASPHALT 314 B .8 .8
sP D AC 4.8 1.7 1.7
305 90 0A-230 .3 .3 .3
305 160 OA-230 3 .2 .2
CRUSHED STONE 215 10.0 6.5

NN EWN -
[oRe N7 NV R N R
w
-

WORK
TYPE DATE
38 MAINT 8/70
31 MAINT 10/66
22 MAINT 6/59
14 MAINT 8/50
12 NEW CON 7/47
12 NEW CON 7/47
12 NEW CON 7/47
7/47

12 NEW CON

CH,MH,CL

4.9 56.5 34.7

M .
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LOCATION
SECTION ID NO:
DISTRICT NO: 2

199

COUNTY NO/NAME: 220/TARRANT
CONTROL-SECTION: 2208- 1

HIGHWAY : SP 303

MILE POINTS: 12.144 - 14,144
LANE : L

PK SPRGS BLVD TO 2 MI.W

PAVEMENT CONDITION SURVEY .
PVMT RATING 80 77 76

PRS 100 59 95
RUTT 2 SL
FLUSH

CORR

RAVEL 2 SL 1 SL
ALLG CR 1 MO

LONG CR 2 MO
TRANS CR 2 MO
CRACKS SEAL
PATCHING 1F

FAIL/MI 0 ) 0

skokok  kokok  kokok kokok kokk okkok  kokk kkk kkk

RATING SCORES

SHOULDER 70 59 57
ROADSIDE 62 70 72
DRAINAGE 90 80 80

TRAFFIC SER 74 80 82

Kk kk ok ok ok

kokok ko ok

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

SERVICEABILITY INDEX

YR MEAN STD DEV
80 4.12 .391
77 4.07 .406
76 4.20 .368

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - - -3.8
MEAN TEMPERATURE: 43 48 5S4 63 73 80 86 84 76 66 53 46 6€4.8
PRECIPITATION: 1.6 2.4 1.7 5.16.8 3.2 1.2 2.03.22.92.41.534.0
WET F-T CYCLES: 1 1 0 o} (o) 0 o 0] 0 0 o 0 4
TOTAL F-T CYCLES: 10 5 3 o 0 o 0 o) 0 (o) 3 6 28

25.5

DYNAFLECT DEFLECTION BASIN

N cv LOW HIGH
10 9.5 3.50 4.70
10 10.0 3.00 4.50
10 8.8 3.30 4.50
SCI
DEV MEAN STD DEV
.281 .424 . 146

PAVEMENT SUBGRADE

. w1
DATE MEAN STD
11/ 2/76 1.181
STIFF. COEFF.:

.531 . 257

Aok skokk kdkok okckok dkdkok kokdk okokok  kkok  kokok
PVMT URGENCY 2 7 1
STRUCTURAL SECTION WORK

LAYER DESCRIPTION JOB  TYPE  DATE
1 S FC 19 MAINT 6/76
2 S SC 17 MAINT 1/75
3 S HMAC 16 MAINT 7/72
4 S HMAC 12 MAINT 12/68
5 S sC 7 MAINT 9/65
6 S ST 3 NEW CON 9/60
7 S ST 3 NEW CON 9/60
8 B FLEX 3 NEW CON 9/60
9 SG CLAY 3 NEW CON 9/60

AGG / SOIL TYPE
LIGHTWEIGHT

LIGHTWEIGHT

PRECOATED AGGREGATE

CH,CL,sC

Ko e e e e e e ——— * *
TRAFFIC
1980 ADT: 14994
1980 PERCENT TRUCKS: 8.0
9/60-12/82 VEHICLES: 70907408
9/60-12/82 18K AXLES: 5616264
e ittt *
R e R et *
SKID NUMBER *
DATE AVG LOW HIGH
8/76 15 12 17 *
11/74 22 17 25
L ket R bl * *
AGG.
ITEM CL TYPE GR RATE ADMIX
AC
340 G AC
340 F AC
316 PB 4 100 AC-10
305 B 2 80 D0A-135
305 A 7 110 OA-135
sp

APPL THICKNESS
PCNT RATE CENT EDGE

1.0 1.0

.3 .3

4.8 1.3 1.3
5.0 1.3 1.3
.3 .3 .3

.3 .4 .4

.3 .3 .3

8.0 5.1

4.1 43.1 21.3
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LOCATION
SECTION ID NO:

220
DISTRICT NO: 3

COUNTY NO/NAME: 39/CLAY
CONTROL-SECTION: 282- 2
HIGHWAY : SH 79
MILE POINTS: 3.940 - 6.330
LANE: L
FROM POST 6 TO POST 4
K o e e o e e e i e - e - *
H o v e o m  m  mt v e v e e e e e e e e - *
PAVEMENT CONDITION SURVEY v
PVMT RATING 80 77 76 175 74 173
PRS 81 83 61 83 95 95
RUTT i st 2 SL 1 sL
FLUSH 2 MO 3 SL 2 SE 1 MO 1 SL 1 SL
CORR
RAVEL
ALLG CR 1 sL
LONG CR 1 MO
TRANS CR 1 MO 1 MO 1 MO 2 SL
CRACKS PS NS PS NS
PATCHING 16 16 16
FAIL/MI 0 0 0 0 0 0
Rkl ko ckedkok skokk kskok kkok kkk kokk kokk  kokk kokok

RATING SCORES

SHOULDER 90 75 80 65 85 70
ROADSIDE 82 72 90 70 85 a0
DRAINAGE 70 67 77 63 90 73
TRAFFIC SER 78 76 82 82 78 88
kokok ko kokok kokak kokok kokok okokok kkk kkk kok ok kKoK
PVMT URGENCY 3 (0] 2 (o] 3 2
H e e e o an ot o o o o o o b i i e *
STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB TYPE DATE AGG / SO
1 S sC 9 MAINT 9/68 LIGHTWEIGHT
2 S HMAC 7 MAINT 8/58
3 S SC 7 MAINT 8/58
4 S SC 6 MAINT 6/54
5 S SC 5 MAINT 6/50
6 S SC 4 MAINT 10/45
7 S ST 3 NEW CON 11/41
8 S ST 3 NEW CON 11/41
9 B FLEX 3 NEW CON 11/41 SANDSTONE
10 B AS 3 NEW CON 11/41 SANDSTONE
11 SG CLAY 3 NEW CON 11/41 CL,SC,SM
*
» Al

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - =~ - - - = = = = = - - -2
MEAN TEMPERATURE : 40 44 53 63 71 79 84 83 75 65 52 44 63.2
PRECIPITATION: 1.4 1.4 2.0 3.0 4.2 3.8 2.2 2.7 4.4 3.2 1.7 1.5 31.8
WET F-T CYCLES: 1 {+ o o o o O O O 0 o f 4
TOTAL F-T CYCLES: 16 11 4 0O O O O O O O 4 12 49
DIST TEMP CONSTANT: - - - - - - - - - - - - 219
SOLAR RADIATION:
T e am o o i o = o m oo o s ot o S oo ot 2 e e e . n 3oe 1 e e o 7o o T e e 2 n ot o o o ot A o o o B o e o o ot e ot ot o o
K e o e e et e e = o~ * L R et R R ]
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 1350 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 4.02 .294 10 7.3 3.30 4.30
11/41-12/82 VEHICLES: 10185550 77 4.16 .200 8 4.8 3.90 4.50
11/41-12/82 18K AXLES: 2014475 76 3.96 .536 10 13.5 2.70 4.60
75 3.97 .308 9 7.8 3.30 4.40
K e * 74 4.01 .481 9 12.0 2.90 4.50
73 4.05 .188 10 3.9 3.70 4.20
M o o e - e *
SKID NUMBER e e
DATE AVG LOW HIGH
4/76 40 27 52 R e
10/75 45 41 50 DYNAFLECT DEFLECTION BASIN
10/75 43 37 50 :
7/75 41 24 59 Wi sct
7/75 42 25 60 DATE MEAN STD DEV MEAN STD DEV
14/17/75 1.953  .430 .863  .173
PAVEMENT SUBGRADE
STIFF. COEFF.: .414 .253
K e e e e e - * T e e e o = -
H et o o - = 1 = = e 2t ot ot " ot = = - = = = o = o o = = o = = 2 o ot o o = v = = o e = o o e o e = e A o 2 o o o e e o = = e = = i e = o o o= e m e e
AGG. APPL THICKNESS
IL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL Pl
316 LT WT 3 100 AC-5 .3 .3 .3 :
309 K RC-2 4.4 1.4 1.4
303 B 4 90 O0A-175 .4 .3 .3
.3 .3
3034 135 0A-230 3 .2 .2
303A 145 0A-230 3 .2 .2
3054 60 0A-230 3 .5 .5
305A 120 0A-230 4 2 .2
sP 7.0 7.0
sp RC-2 6.2 2.0 2.0

4.1 28.6 10.2
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 233
DISTRICT NO: 3 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 39/CLAY THORNTHWAITE INDEX: - - - - - - - - - - - - -.2
CONTROL-SECTION: 1350- 1 MEAN TEMPERATURE: 40 44 53 63 71 79 84 83 75 65 52 44 63.2
HIGHWAY : FM 1197 PRECIPITATION: 1.4 1.4 2.03.04.2 3.82.22.74.43.21.7 1.5 31.8
MILE POINTS: 9.960 - 11.940 WET F-T CYCLES: 1 1 o o O O o O o o 1 4
LANE : R TOTAL F-T CYCLES: 16 11 4 O O 0O 0O 0O o0 4 12 49
DIST TEMP CONSTANT: - - - - - - - - - - - 21.9
FROM POST 10 TQ POST 12 SOLAR RADIATION:
______________________________________________ * T o e o e o o o = - . = = = ————— —— . = N v = = - ————— b - ————— i —_——_— = > - = —— = = e = —
—————————————————————————————————————————————— * B T XSy —— . T T o e S, 3
PAVEMENT CONDITION SURVEY e TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 200 YR MEAN STD DEV N cV LOW HIGH
PRS 95 83 55 83 85 72 1980 PERCENT TRUCKS: 18.0 80 2.90 .485 10 16.7 2.30 3.70
RUTT 1 SL 2 SL 2 sSL 1 SL 5/52-12/82 VEHICLES: 1730741 77 2.80 .485 10 17.3 2.00 3.40
FLUSH 1 SL 1 SL 2SL 1 SL 1SL2SL 5/52-12/82 18K AXLES: 340201 76 2.16 .786 9 36.5 .80 3.40
CORR 1 SL 7% 2.79 .515 10 18.5 2.00 3.50
RAVEL 1 MO 1 SL 1 SL R et L L LR 74 2.78 .784 9 28.2 1.60 4.00
ALLG CR 1 SL 1 SL 73 2.02 .817 8 40.5 80 3.10
LONG CR i e L L L R
TRANS CR 1 MO SKID NUMBER ] Ko e
CRACKS NS DATE AVG LOW HIGH
PATCHING 3G 3G 3G 3G 3F 12/75 35 28 42 | ke e e
FAIL/MI o 0 1 o o o 7/75 34 20 51 DYNAFLECT DEFLECTION BASIN
skokok  kokok doksk kkk kkk ckkk kkok kkok okkok kokk  kkk 7/75 37 20 57
RATING SCORES w1 SCI
SHOULDER 90 60 60 65 65 65 DATE MEAN STD DEV MEAN STD DEV
ROADSIOE 85 75 87 75 87 82 11/17/75  1.7614 .319 .792 . 166
DRAINAGE 90 70 70 80 0 63
TRAFFIC SER 92 82 76 74 84 86 . PAVEMENT SUBGRADE
kol Aok dkdeok  kdksk dkkok ckdkok  skokk  dkokok  kdkk dkk ok kk STIFF' COEFF.: _577 .261
PVMT URGENCY 2 o 7 7 3 4
______________________________________________ * T e o o e i e o o 4 e = ——— o — — - - o = > 2 = " =" = o -~ ——
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION J0B TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 10 MAINT 9/68 316 B 4 100 AC-5 .3 .3 .3
2 S SC 7 MAINT 5/61 .3 .3
3 S HMAC % MAINT 3/56 T .7
4 S ST 1 NEW CON 5/52 304 A 4 70 OA-175 .4 .4 .4
5 B FLEX 1 NEW CON 5/52 SANDSTONE 218 6.0 6.0
6 G CLAY 1 NEW CON 5/52 CL,CH,MH 4.2 48.6 28.7
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LOCATION

~ SECTION ID NO:
DISTRICT NO:
COUNTY NO/NAME :

CONTROL-SECTION:

HIGHWAY :
MILE POINTS:
LANE :

FROM POST 22 TO

PAVEMENT CONDITION
PVMT RATING 80

PRS 68
RUTT 1 SL
FLUSH 2 MO
CORR

RAVEL

ALLG CR

LONG CR

TRANS CR
CRACKS PS
PATCHING
FAIL/MI 1

Akk kkk kK KKK
RATING SCORES

SHOULDER 60
ROADSIDE 72
DRAINAGE 80
TRAFFIC SER 72

dokk kokk kkk kKK
PVMT URGENCY 4

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

TOTAL F-T CYCLES: 11 7 3 o o O O O O O 2 71 32
DIST TEMP CONSTANT: - - - - - -~ - - - - - - 254
SOLAR RADIATION:
H e e e e e e m e = T e e = i = e e e e e - — *
L e e e e * L R e e e kit il
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 3597 YR MEAN STD DEV N  CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 93.92 .595 9 15.2 2.50 4.50
5/42-12/82 VEHICLES: 18135152 77 3.87 .450 9 11.6 2.90 4.30
5/42-12/82 18K AXLES: 3588565 76 4.09 .555 9 13.6 2.80 4.70
75 4.05 .438 8 10.8 3.10 4.40
A o e * 74 4.03 .250 7 6.2 3.60 4.40
73 3.98 .050 4 1.3 3.90 4.00
H v e e e o e o . e e e — *
SKID NUMBER K e e
DATE AVG LOW HIGH
5/76 15 12 19 K e e
8/74 16 13 19 DYNAFLECT DEFLECTION BASIN
8/74 18 12 22
w1 scI
DATE MEAN STD DEV MEAN STD DEV
11/17/75 1.040  .188 .418  .096
PAVEMENT SUBGRADE
STIFF. COEFF.: .439 .277
K e e m e e - ———— - * L T et e L R R
AGG APPL THICKNESS
IL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
322 B B 3 90 AC .3 .4
322 B B8 4 130 AC .3 .4
242 B 3 1.0 6.0
316 LT WT 4 120 AC-5 .3 .3
.6 .6
316 LT WT 3 90 AC-5 .3 .3 .3
1.0 t.0
1.0 1.0
303A 135 0A-230 3 .2 .2
305 80 O0A-230 .3 .3 .3
305 190 DA-230 3 .2 .2
5.5 5.5
215A 6.0 6.0

ORIV
=
=
b-3
(2]

246
3
169/MONTAGUE
239- 2
SH 59
16.950 - 18.950
L
POST 20
SURVEY
77 76 75 74
7 78 90 93
3 sL 1 SL 1 SL
3 MO 2 MO 2 SL 1 SL
1 sSL
1 sL
1 MO
1 MO t SL
SEAL SEAL
16 16 246G
le] o o 0
ek kkok  kkok skkk ok kok
65 65 45 65
80 80 72 75
80 87 80 87
76 84 84 72
kkk kokk kkk kkk kkk
) 1 4 4
WORK
TYPE  DATE
16 WIDEN 11/79
16 WIDEN 6/79
16 WIDEN 11/79
15 MAINT 8/76
14 MAINT 4/74
13 MAINT 9/69
11 MAINT 8/66
9 MAINT 8/55
7 MAINT 8/48
4 RECONST 5/42
4 RECONST 5/42
4 RECONST 5/42
4 RECONST 5/42
4 RECONST 5/42

AGG / SO

LIGHTWEIGHT

LIGHTWEIGHT

SANDSTONE
CL,CH,SC

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-

THORNTHWAITE INDEX: - - - -

MEAN TEMPERATURE: 42 47 55 65
PRECIPITATION: 1.6 1.6 2.1 3.2
WET F-T CYCLES: 1 1 0 0

1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

- - - - - - - 2

73 79 84 83 76 66 54 46 64.8
4.2 3.02.32.34.23.32.41,932.0
0 0 0O 0 0O o] 0O 1 4

3.8 40.3 23.9

¥ *
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LOCATION
SECTION ID NO: 259
DISTRICT NO: 3
COUNTY NO/NAME: 169/MONTAGUE
CONTROL-SECTION: 845- 1
HIGHWAY : FM 455
MILE POINTS: 4.010 ~ 5.970
LANE : R

JAN FEB MAR
THORNTHWAITE INDEX: - - -

MEAN TEMPERATURE: 42 47 55
PRECIPITATION: 1.6 1.6 2.1
WET F-T CYCLES: 1 1 0]
TOTAL F-T CYCLES: 11 7 3

65 73 79 84 83 76 66 54
3.2 4.2 3.02.32.34.23.32.41.9232.0
(o]

ENVIRCNMENTAL - 20 YEAR SUMMARY (1955-1974)

APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

- - - - - 2
46 64.8

(o) o 0 0 0 0 0O 1 4
0 0 0 6] 0 O 0 2 7 32

DIST TEMP CONSTANT: - - - - - - -~ - - - - 251
FROM POST 6 TO POST 8 SOLAR RADIATION:
______________________________________________ F e o o o e e e = - e = — = R = = s = = = = - = = = A A & Ak b e W e B L = = = = = = = = = o e o - At W8 8 At m e - - - o o - ——————
______________________________________________ Koo e o e i — ——— —— —————— = — o —— F o e i e e e e o — o o = . e - - = = = = . - . o ———
PAVEMENT CONDITION SURVEY v TRAFFIC SERVICEABILITY INDEX
PVMT RATING B8O 77 76 75 74 73 1980 ADT: 280 YR MEAN STD DEV N CV LOW HIGH
PRS 78 73 62 75 85 82 1980 PERCENT TRUCKS: 18.0 80 3.31 .461 10 13.9 2.50 4.10
RUTT 1 5L 2 SL 1 sL 6/49-12/82 VEHICLES: 1747193 77 3.54 .267 10 7.6 3.20 3.90
FLUSH 1 MO 1 SL 2 MO 1 SL 1 SL 4 SL 6/49-12/82 18K AXLES: .343641 76 3.32 .498 10 15.0 2.60 4.00
"CORR 7% 3.14 .410 9 13.0 2.50 3.60
RAVEL 1 SL 1 sL 1 sL et ittt S 74 3.30 .245 4 7.4 3.00 3.60
ALLG CR t SL 1 SL 2 SL 1 SL 1 st 73 3.48 260 10 7.% 3.10 4.00
LONG CR 1 M0 1 MO 1 SL 1 SL 1 SL R L L e PP
TRANS CR t MO 1 MO 2 SL SKID NUMBER A
CRACKS PS SEAL PS PS PS PS DATE AVG LOW HIGH
PATCHING 2 G 2 G 1G 3G 2F 1@ 12/75 30 21 42 o e
FAIL/MI 0 0 o o} o] o) DYNAFLECT DEFLECTION BASIN
Aok vkokk  ckokok  dckok  dkokok okokok  kkdk Kokl dkokok  okkok  okokok
RATING SCORES Wi SCI
SHOULDER 7 60 70 60 85 &0 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 82 80 70 80 77 11/17/75 1.473 .513 .522 .221
DRAINAGE 60 80 77 17 83 77
TRAFFIC SER 84 74 84 82 82 90 PAVEMENT SUBGRADE
dokok kool dkdkk  ckokk okkok okokok  kokk kokk  kokk kokk  okkok STIFF_ COEFF': '739 252
PVMT URGENCY 3 o] 2 4 3 3
—————————————————————————————————————————————— W o e e e e e e e e e ——— - M e e 2 e o v e e e SR R e e e e = - - —— — —
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 6 MAINT 11/69 1.0 1.0
2 S SC 4 MAINT 4/61 .3 .3
3 S ST 1 NEW CON 6/49 305 90 O0DA-175 .3 .3 .3
4 S ST 1 NEW CON 6/49 . 305 160 O0OA-175 .3 .2 .2
5 B FLEX 1 NEW CON 6/49 LIMESTONE/CALICHE 215 6.0 6.0
6 SG CLAY 1 NEW CON 6/49 CL,CH,SC 3.8 40.3 23.9
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 288
DISTRICT NO: 3 JAN FEB MAR APR MAY JUUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 244/WILBARGER THORNTHWAITE INDEX: - - - - - - - - - - - - -21.5
CONTROL~SECTION: 147- 1 MEAN TEMPERATURE: 41 45 54 64 73 80 85 84 76 65 53 44 64.14
HIGHWAY : uUs 183 PRECIPITATION: .8 1.1 1.7 2.53.93.02.41.73.63.21.41.026.3
MILE POINTS: 4.170 - 5.870 WET F~T CYCLES: 1 1 o] 0 0 0 o 0 o ¢] 0 1 3
LANE : L TOTAL F~T CYCLES: 14 9 3 o] 0 0 o] (o] 0 0 3 10 41
DIST TEMP CONSTANT: - - - - - - ~ - - - - - 231
FROM P0ST29.4 TO POST 28 SOLAR RADIATION:
W e e e e e e e . et a b e e - = - * M et e o o e om e v o e . o o e o e o e - T = m = e - . o PS4 e = - = TR R S 4 = A P M S S A b = = e = = e e
K e e e e — - ——— s* o e e e * L A T e e e el
PAVEMENT CONDITION SURVEY v TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 X 1980 ADT: 1196 YR MEAN STD DEV N cv LOW HIGH
PRS 95 59 78 55 95 1980 PERCENT TRUCKS: 18.0 80 3.03 .439 7 14.5 2.40 3.50
RUTT 1 SLjj2 SL 2 SL 1 SL 6/28-12/82 VEHICLES: 8353824 77 3.24 .443 7 13.7 2.60 3.80
FLUSH 1 SLif SL 1t SL 6/28-12/82 18K AXLES: 1652582 76 3.00 .757 7 25.2 2.00 3.90
CORR 75 2.91 .467 7 16.0 2.30 3.50
RAVEL 2 MO 2 SL 3 MO 1 SL R et ket * 74 3.14 .412 7 13.1 2.70 3.80
ALLG CR 1 MO
LONG CR 2 MO K e e e *
TRANS CR 2 MO 2 SL 2 SE SKID NUMBER K e e e e e e e
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 1G 5/76 58 55 64 K e e e e
FAIL/MI 0 0 0 0 0 DYNAFLECT DEFLECTION BASIN
Aok deckok  kokok ok skokok  dkckok  kkk  kokk  skkk kokok  kkok
RATING SCORES wi SC1
SHOULDER 84 79 81 77 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 87 87 67 85 11/18/75 1.145 .252 .201 . 110
DRAINAGE 93 77 87 70 a0
TRAFFIC SER 92 86 92 84 88 PAVEMENT SUBGRADE
dook ok ke okokk kkk kkok kokk kokok kkok kokk ckokok kR ok STIFF' COEFF.: 1.623 .196
PVMT URGENCY 2 7 6 5 2
B s hm mn o e e e e e e = e = . = - - o —— - - * T e et e e e e e - — — — ——— — * Kt e e e e e e e - —— o ——— - —
B e e e e e o e e o e e e e e e  m e e e e m Am e A e S A A S Y e e o o e 4 e e v VP VB W e e . e e L v = = W o W S B e e A = = = = om v o e e o e = o e = = - = —— - *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 14 MAINT 10/80 LIGHTWEIGHT 316 B LT WT 4 110 AC-5 .3 3
2 S SC 13 MAINT 7/74 LIGHTWEIGHT 316 LT WT 4 130 AC-5 .3 .2 2
3 S HMAC 8 WID-STR 1/58 317 C MOD AC 2.1 2.1
4 B LST 8 WID-STR 1/58 SILICEOUS 218 LIME .0 10.0
5 S PCC 2 NEW CON 6/28. 69 6.0 9.0
6 SG SAND 2 NEW CON 6/28 SC,CL 3.9 24.9 8.4
T o e e o e e et e o e A v = e o= es e m = e . A e o A i S mm = em e m e e S& e 4 Am o = me  n - m mn = A . o A A ke b A= o - o A e o m o = = = o e i AL A e i s om ma ot = o . A e - - e r n - o o ——— —
?‘ 4 " *
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LOCATION
SECTION ID NO:
DISTRICT NO:
COUNTY NO/NAME :
CONTROL-SECTION:
HIGHWAY :
MILE ‘POINTS:
LANE :

FROM POST 10 TO

PAVEMENT CONDITION
PVMT RATING 80
PRS 92
RUTT
FLUSH
CORR
RAVEL 1 SL
ALLG CR
LONG CR 1 SL
TRANS CR
CRACKS PS
PATCHING
FAIL/MI (&)
*hk kokk Rokk k%

RATING 3CORES

SHOULDER 65
ROADSIDE 80
DRAINAGE 83

TRAFFIC SER 86

291
3
244/WILBARGER
702~ 1
FM 91
9.940 - 11.930
R
POSTi1.8
SURVEY
77 76 75 74
61 93 83 87
1 SL
1 SL
1 MO
2 MO 1 MO 2 SL 2 SL
1 MO 2 St 1 sSL
PS P5 NS NS
16 16 1G

0 ] ) o

*okok ckokk  kokk  okkk  kokok

80 85 60 85
82 82 77 82
87 80 50 87
84 94 78 86

kokk  Aokok kokdk kkk kdkk kkok dkokk  kkk  okkok

PVMT URGENCY 2

*ok ok kokok

1974)

MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - -21.5
73 80 85 B4 76 65 53 44 64.1

3.93.02.41.73.63.21.4 1.0 26.3
o o 0 0 o o o 1 3
(o] 0 0 0o 0 0 3 10 41

- - - - - - - - 23.1
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 3.59 .597 9 16.6 2.30 4.10
77 3.66 .350 9 9.6 2.80 4.00
76 4.02 .502 9 12.% 2.90 4.50
7% 3.74 416 . 9 11.1 3.00 4.20
74 3.84 .328 9 8.5 3.30 4.30
DYNAFLECT DEFLECTION BASIN
W1 SCI
DATE MEAN STD DEV MEAN STD DEV
11/18/75 1.404 .068 .523 .044
PAVEMENT SUBGRADE
STIFF. COEFF.: .779 .251

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

S HMAC

N HE LN -

S
S
S ST
B
G

S

6 4 4 3
WORK

TYPE DATE

6 MAINT 10/68

5 MAINT 6/63

3 MAINT 8/49

2 NEW CON 8/48

2 NEW CON 8/48

2 NEW CON 8/48

AGG / SOIL TYPE

SC,.CL

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-
JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -
MEAN TEMPERATURE : 41 45 54 64
PRECIPITATION: .9 1.1 1.7 2.5
WET F-T CYCLES: t 1 o o
TOTAL F-T CYCLES: 14 9 3 o0
DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:
B o e e e e i - e . = e - —_——— —
Ko e * *
TRAFFIC
1980 ADT: 130
1980 PERCENT TRUCKS: 18.0
8/48-12/82 VEHICLES: 980518
B/48-12/82 18K AXLES: 192797
R T *
R e e e e *
SKID NUMBER *
DATE  AVG LOW HIGH
5/76 33 20 43 *
Ko e s ————— e — * *
AGG.
ITEM CL TYPE GR RATE ADMIX
303A 135 0A-175

APPL THICKNESS

PCNT RATE CENT EDGE TTC LL PI
1.0 1.0
.3 .3
.3 .2 .2
.3 .3
6.0 6.0

3.9 24.9 8.4
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LOCATION
SECTION ID NO:
DISTRICT NO:
COUNTY NO/NAME :

3

CONTROL-SECTION:

HIGHWAY :
MILE POINTS:
LANE :

FROM WHITE DEER

PAVEMENT CONDITION
PVMT RATING 80

PRS 79
RUTT 1 SL
FLUSH 2 SL
CORR

RAVEL 1 SL
ALLG CR

LONG CR 1 SL
TRANS CR 1 SL
CRACKS NS
PATCHING

FAIL/MI 0

Akok Kk kAK KRk

RATING SCORES
SHOULDER 74
ROADSIDE 82
DRAINAGE 33

TRAFFIC SER 92

19
4

33/CARSON
169- 5
uUs 60

7.100 -

L

CL TO POST 26

SURVEY

2
2

1
1
2
1

1

77

62
SL
St

SL
MO

SL 2

SL
NS

G

0o

76 7
78 9
2 SL 2
1 SL 2

1 SL
SL

NS
1t G
0

4
o}

SL
SL

o]

Kkok  kkk kX% kkk

73
75
80
90

76 7
87 8
80 9
90 8

0o
2
o]
2

okl kkoE kkok kkosk ckokk kokok kokk kokok

PVMT URGENCY 3

6

5

2

8.860

DIST TEMP CONSTANT: - - -
SOLAR RADIATION:

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - - -18.7
MEAN TEMPERATURE: 36 40 47 58 67 74 78 76 69 59 47 39 58.2
PRECIPITATION: . .7 1.2 1.02.4 3.6 3.23.12.01.6 .7 .7 20.5
WET F-T CYCLES: 1 2 1 o) 0 O 0 0 0 1 1 9
TOTAL F-T CYCLES: 21 17 10 o o] 0 o} 0 o 10 20 82

- - - - - - - - 15.8
____________________________________________ *
SERVICEABILITY INDEX
YR MEAN STD DEV N ¢V LOW HIGH
80 4.06 .222 10 5.5 3.70 4.30
77 4.26 142 9 3.3 4.00 4.40
76 4.64 181 9 3.9 4.20 4.80
74 4.48 .249 8 5.6 3.90 4.70
DYNAFLECT DEFLECTION BASIN
Wi sCI
DATE MEAN STD DEV MEAN STD DEV
10/29/75 1.023  .254 .368  .132
PAVEMENT SUBGRADE
STIFF. COEFF.: .597 .230
L R e R i R *

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

1 S SC

2 S HMAC
3 S HMAC
4 B FLEX
5 SG CLAY

TRAFFIC
1980 ADT: 4417
1980 PERCENT TRUCKS: 25.0
8/54-12/82 VEHICLES: 14687537
8/54-12/82 18K AXLES: 4242309
T o ot e o o et - - =~ ———— - — - —————— —
W o et o e e e M o d e = s e e on -
SKID NUMBER
DATE AVG LOW HIGH
6/76 44 24 54
kokok ckokok Aok ok
deskode okeok ok dokook
B e o o v o e W = e VY o ————_ —— o ——— ——
AGG.
DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
9/79
9/72 340 D AC
8/54 AC
8/54

8/54 CL,CH

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL P1 -

1.0
5.3

-
[o N 0]
ow=~

-
PN

4.5 47.% 27.5




L1-9

MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - --220
64 72 77 715 67 56 43 36 55.4

2.4 2.43.42.41.61.2 .6 .5 16.7

o 0o o 0 o 0 1 1 7

0 0 0 0 0 1 16 24 108
- - - - - - - - 11.6
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 4.07 211 10 5.2 3.80 4.40
77 4.29 .223 10 5.2 4.00 4.80
76 4.61 . 137 10 3.0 4.30 4.80
75 3.43 .427 9 12.4 2.70 3.90
74 3.59 .488 9 13.6 2.70 4.30
73 3.42 .338 9 9.9 2.90 3.80
DYNAFLECT DEFLECTION BASIN
LA SCI
DATE MEAN STD DEV MEAN STD DEV
10/28/75 1.596 .355 .585 .201
PAVEMENT SUBGRADE
STIFF. COEFF.: .437 .249

APPL THICKNESS
PCNT RATE CENT EDGE
7.0 7 .7

Wwww

Ul
[}
N
N

QUWWNNOONWN
CLWWRNNOON WM

N W

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 335
DISTRICT NO: 4 JAN FEB MAR APR
COUNTY NO/NAME: 104/HARTLEY THORNTHWAITE INDEX: -~ - - -
CONTROL-SECTION: 41- 1 MEAN TEMPERATURE : 36 37 43 54
HIGHWAY : us 87 PRECIPITATION: .3 .4 .8 .9
MILE POINTS: §.070 - 7.010 WET F-T CYCLES: 1 1 1 (o}
LANE : L TOTAL F-T CYCLES: 24 21 15 3
DIST TEMP CONSTANT: - - - -
FROM POST 6 TO POST 4 SOLAR RADIATION:
W ot e o e e e e o = v - &
. 2 I T . T R et * *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 714 73 1980 ADT: 3300
PRS 78 79 100 58 58 55 1980 PERCENT TRUCKS: 25.0
RUTT 1 SL 2 MO {1 SL 3 SL 6/34-12/82 VEHICLES: 16558197
FLUSH 2 SL 2 SE 3 MO 3 SL 6/34-12/82 18K AXLES: 4781855
CORR 2 SL
RAVEL 1 8L R e *
ALLG CR { SL
LONG CR { SL { SL 2 SL 2 MO 3 MO | Homommeomm oo *
TRANS CR 3 SL 1 SL 3 SL 3 MO 3 MO SKID NUMBER *
CRACKS NS NS PS PS PSS DATE AVG LOW HIGH
PATCHING - 1 G 8/76 48 46 49 *
FAIL/MI o o} 0 o o o 8/76 46 42 53
dkkk ckokk kokk kkok kkk kokk dkokk kokok kkk dkokk  kkk
RATING SCORES
SHOULDER 70 70 79 70 67 81
ROADSIDE 77 87 92 82 85 80
DRAINAGE 50 77 90 80 90 90
TRAFFIC SER 88 90 94 70 76 90
ok dkokok skokok kokok okdkok okkok  kokk  kokk  skokdk  kokok  kk¥k
PVMT URGENCY 3 4 2 5 4 5
H e o e o e - . o s Bt . o o o s e = e am e m mwmm K K, — e ————— * *
M e it m m em e o e - o = A At = A s s n = = s Em o = = = o e e o o e = = = = I v e o e > . . e T T T T mar = v e o = e = e e o . e e s e e — — — = ——
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX
1 S HMAC 23 MAINT 6/76. 340 F AC
2 S SC 22 MAINT 9/74 316 B PB 4 {110 AC
3 S sC 21 MAINT 8/71 PRECOATED AGGREGATE 316 PB 4 {118 AC-S
4 S SC 20 MAINT 9/66 316 B 4 110 AC
5 S SC 18 MAINT 5/61 303 B 7 120 OA-135
6 S HMAC 13 WID-STR §/53 317 D AC
7 B FLEX 13 WID-STR 5/53 LIMESTONE/CALICHE 211
8 S SC 11 MAINT 7/50 303A 120 OA-230
9 S SC 8 MAINT 8/40 303A 200 DA-230
10 S ST 5 NEW CON 6/34 SP
119 S ST 5 NEW CON 6/34 Sp
12 B FLEX 3 NEW CON 6/34 LIMESTONE/CALICHE Sp
13 $G CLAY 3 NEW CON 6/34 CL,SC,SM

3.9 28.8 12.8




81-4

LOCATION
SECTION ID NO: 351
DISTRICT NO: 4

COUNTY NO/NAME: 118/HUTCHINSON

CONTROL-SECTION: ©557- 2

HIGHWAY : SH 152

MILE POINTS: 6.023 - 7.870
LANE : L

FROM POST 8 TO POST 6

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-

JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -

MEAN TEMPERATURE: 37 41 48 59
PRECIPITATION: .4 .8 1.1 1.2
WET F-T CYCLES: 1 1 1 0

TOTAL F-T CYCLES: 18 {5 9 1
DIST TEMP CONSTANT: -
SOLAR RADIATION:

1974)
MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - ~ - -23.4
68 75 80 78 71 61 47 40 59.1
2.93.13.42.41.61.4 .7 .6 19.6
o O o 0 o0 o 1 7
o O O O 0O O 8 17 T
- - - - - - - - 16.7
__________________________________________ *
__________________________________________ *
SERVICEABILITY INDEX
YR MEAN STD DEV. N CV LOW HIGH
80 4.00 .245 10 6.1 3.60 30
77 3.99 . 183 9 4.6 3.70 4.30
76 4.36 .230 9 5.3 4.00 4.60
7% 4.06 .207 10 5.1 3.60 4.30
74 3.86 .283 B 7.3 3.30 4.10
73 3.67 .231 10 6.3 3.10 3.90
__________________________________________ *
__________________________________________ *
DYNAFLECT DEFLECTION BASIN
w1 SC1I
DATE MEAN STD DEV MEAN STD DEV
10/28/75 .909 . 051 .372 .032
PAVEMENT SUBGRADE
STIFF. COEFF.: .600 .280

APPL THICKNESS

PCNT RATE CENT EDGE TTC LL PI
6.3 1.4 1.4
.3 .3 .3
.3 .4 .4
3 .2 .2
8.0 8.0

3.8 26.9 9.1

—————————————————————————————————————————————— * L et ittt *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1350
PRS 90 80 90 100 70 57 1980 PERCENT TRUCKS: 21.0
RUTT 1 SL 1 SL 9/59-12/82 VEHICLES: 5726444
FLUSH 1 SL 1 SL 2 SL 9/59-12/82 18K AXLES: 1344994
CORR
RAVEL 1 SL 1 SL 1 SL 2 SL Moo e e e e e *
ALLG CR
LONG CR 1 SL 2 MO 2 MO e el *
TRANS CR 3 MO 2 MO SKID NUMBER *
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 1G 7/76 43 3t 48 *
FAIL/MI o 0 o] 0 0 0 7/76 40 34 46
Rokck kol okkok okok kdok okdkok kkk Kokk ok kokk  kokk
RATING SCORES
SHOULDER 79 76 80 67 71 89
ROADSIDE 90 77 82 75 77 65
DRAINAGE 90 87 87 70 70 90
TRAFFIC SER 76 82 84 80 80 88
kokok kokk ckokk kokok kokok dkokok kkok dkkk kkk kokk ok
PVMT URGENCY 2 2 1 1 4 4
______________________________________________ E SN PGP S RS
__________________________________________________________________________________________________________________________________ *
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
1 S HMAC 12 MAINT 5/75 340 AC
2 S SC 11 MAINT 9/65 316 B 4 110 DA-175
3 S ST 8 WID-REC 9/59 305 B 4 80 O0A-175
4 S ST 8 WID-REC 8/59 305 B 4 120 O0A-175
5 - B FLEX 8 WID-REC 9/59 SILICEQUS 213A
6 SG CLAY 8 WID-REC 9/59 CL,ML,GM
__________________________________________________________________________________________________________________________________ *
A} 19 ! L
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LOCATION ENVIRONMENTAL ~ 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 393 .
DISTRICT NO: 4 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 180/0LDHAM THORNTHWAITE INDEX: - - - =~ - ~ - = - = - - -18.2
CONTROL-SECTION:  90- 3 MEAN TEMPERATURE : 35 37 44 53 64 72 76 74 67 57 44 37 55.4
HIGHWAY : IH 40 PRECIPITATION: 4 6 9 .92.13.03.1251.91.3 .7 .6 18.1
MILE POINTS: 5.430 - 7.430 WET F-T CYCLES: t 1+ 1 o o o o o o0 O 1 1 8
LANE : R TOTAL F-T CYCLES: 22 20 15 3 O O O O O 1 13 23 99
DIST TEMP CONSTANT: - - - - - - - =~ - - - - 112
FROM POST 20 TO POST 22 SOLAR RADIATION:
______________________________________________ * 3 0 S g g S g S
—————————————————————————————————————————————— * L e b L T R R 3 e e e e e e e b v -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 174 1980 ADT: 6650 YR MEAN STD DEV. N CV  LOW HIGH
PRS 95 74 78 78 100 1980 PERCENT TRUCKS: 23.0 80 3.72 .294 10 7.9 3.20 4.10
RUTT 1SL 2 sL 1 SL 2/69-12/82 VEHICLES: 14559666 77 3.79 .300 10 7.9 3.10 4.00
FLUSH t SL 1 sL 2/69-12/82 18K AXLES: 3842609 76 3.96 .334 10 8.4 3.20 4.40
CORR 75 4.02 .113 10 2.8 3.90 4.20
RAVEL 1 SL 1 SL K e e e * 74 4.23 .142 10 3.4 4.00 4.40
ALLG CR 73 3.15 .260 10 8.4 2.60 3.50
LONG CR 1 MO 1 MO 3 SL K e e e *
TRANS CR 1 MO 2 MO 3 SL SKID NUMBER | R e
CRACKS SEAL PS PS PS DATE AVG LOW HIGH
PATCHING 6/76 49 36 43 | e
FAIL/MI o o o o o DYNAFLECT DEFLECTION BASIN
dokk ckokk  kokok ckokk kokok okokk kokadk kkok skkk kkk kkok
RATING SCORES w1 scI
SHOULDER 80 67 67 61 74 DATE  MEAN STD DEV MEAN STD DEV
ROADSIDE 77 85 87 80 77 10/28/75  .800  .213 .202  .078
DRAINAGE 97 80 87 80 87
TRAFFIC SER 90 838 90 80 80 PAVEMENT SUBGRADE
kokk  kokk  kkok ckokok  okokok kokok  ckokok ckokok ckok ok kokk kokok STIFF. COEFF. : .516 .235
PVMT URGENCY 2 4 4 4 2
—————————————————————————————————————————————— * L SRR n e e e o e~ - e ot = = et ot  —— ——— =
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE  AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 31 MAINT  10/79 AC 6.0 1.0 2.0
2 SB FSRL 31 MAINT  10/79 1.0
3 S sC 29 MAINT 9/78 316 B 3 84 AC .4 .4
4 S HMAC 26 MAINT 9/73, 340 D AC 5.3 1.8 1.5
5 S HMAC 14 NEW CON 2/69 340 AC 5.0 1.7 1.7
6 S HMAC 14 NEW CON 2/69 340 D AC 5.5 1.4 1.4
7 B FLEX 14 NEW CON 2/69 LIMESTONE/CALICHE 248 A 4 8.0 .0
8 B LST 14 NEW CON 2/69 LIMESTONE/CALICHE 232 B 2 LIME 1.0 10.0 .0
9 SB LSS 14 NEW CON 2/69 260 LIME 2.0 6.0 6.0
10 SG CLAY 14 NEW CON 2/69 CL,CH 4.5 47.5 27.5
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LOCATION
SECTION ID NO:

424
DISTRICT NO: 4

80

COUNTY NO/NAME: {104/HARTLEY
CONTROL-SECTION: 238~ 2
HIGHWAY : Us 54
MILE POINTS: 14.640 - 16.5
LANE : R
FROM POST 34 TO POST 36
PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 74
PRS 82 73 83 9%
RUTT 1 SL 1 SL 1 SL
FLUSH 1t MO 1 SL 1 SL 1 SL
CORR
RAVEL 1 sL 1 sL
ALLG CR 1 SL 1 MO
LONG CR 1 MO 1 MO
TRANS CR 1 SL
CRACKS NS PS PSS
PATCHING

FAIL/MI 0 0 0 0

dokok dokk kR KoKk
RATING SCORES

dekek ckokd kokdk ckokok

SHOULDER, 74 81 80 74
ROADSIDE 77 82 85 82
DRAINAGE 73 87 83 80
TRAFFIC SER 94 90 80 88

Aokk kkk kokk kkk kkk kokk kokk kkk
PVMT URGENCY 3 4 4 3

ok %

* %k

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY UUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - = - - - - - - -22.0
MEAN TEMPERATURE : 36 37 43 54 64 72 77 75 67 56 43 36 55.4
PRECIPITATION: .3 .4 .8 .92.4243.4241.61.2 .6 .516.7
WET F-T CYCLES: 1 1 4+ o o o O O O O 1 A 7
TOTAL F-T CYCLES: 24 21 15 3 O O O O O 1 16 24 108
DIST TEMP CONSTANT: - - - - - - - - - - - - 11,6
SOLAR RADIATION:
K e e e e e e e e e e e e —mem . — — —
K e e * K e o e e o —
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 2384 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 25.0 80 4.31 223 10 5.2 3.90 4.60
8/45-12/82 VEHICLES: 9193115 77 4.23 .258 10 6.1 3.80 4.60
8/45-12/82 18K AXLES: 2654332 76 4.50 .308 9 6.8 4.00 4.80
74 4.57 173 9 3.8 4.20 4.70
K e * 73 4.36 .20 8 2.5 4.20 4.50
K o e e %
SKID NUMBER K o e
DATE  AVG LOW HIGH
8/76 51 45 58 e et
8/76 47 45 50 DYNAFLECT DEFLECTION BASIN
*okk  kokok
w1 scI
DATE MEAN STD DEV MEAN STD DEV
10/28/75 .768  .069 219 .049
PAVEMENT SUBGRADE
AAK KA STIFF. COEFF.: .600 .257
L N e * ‘* ——————————————————————————————————————————
AGG. APPL THICKNESS
AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
340 D AC 5.0 1.3 .0
LIMESTONE/CALICHE 232 B 2 .0 10.5
LIMESTONE/CALICHE 2043 4 AC 6.8 3.0 3.0
sp AC 5.2 1.5 .0
LIMESTONE/CALICHE 211 9.0 3.0
CL,SC,SM 3.9 28.8 12.8

STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB TYPE
1 S HMAC 19 WID-STR
2 B FLEX 19 WID-STR
3 B AS 19 WID-STR
4 S HMAC 5 NEW CON
5 B FLEX 5 NEW CON
6 SG CLAY 5 NEW CON
% A
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 555
DISTRICT NO: 5 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 219/SWISHER THORNTHWAITE INDEX: - - - - = = - - - - - - -23.7
CONTROL-SECTION: 67- 3 MEAN TEMPERATURE : 36 39 46 56 66 74 77 75 68 58 46 39 57.2
HIGHWAY : us 87 PRECIPITATION: .4 .4 .91.02.24.02.32.12.21.7 .6 .518.2
MILE POINTS: 24.040 - 26.040 WET F-T CYCLES: t 1+ 1 o o o 0 o0 o o 1 1 6
LANE : R TOTAL F-T CYCLES: 29 19 12 2 0 O O O 0 O 1 21 89
DIST TEMP CONSTANT: - - -~ - - - - - - - - - {4.2
FROM POST 24 TO POST 26 SOLAR RADIATION:
B e e e~ ———— * K e e e e e e e e e = e s = e *
F o e e s e e e * F o e e et e e = * K o e e e e e *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PUMT RATING 80 77 76 75 74 73 1980 ADT: 5100 YR MEAN STD DEV N CV LOW HIGH
PRS 65 61 88 30 41 19 1980 PERCENT TRUCKS: 18.0 80 2.76 .474 10 17.2 2.10 3.70
RUTT 1 SL 2 SL 2 SL 2 MO 2 SL 9/53-12/82 VEHICLES: 21921680 77 2.94 .288 10 9.8 2.50 3.50
FLUSH 2 MO 2 MO 3 SE 3 SE 2 MO 9/53-12/82 18K AXLES: 4337509 76  2.26 .540 10 23.9 1.50 3.30
CORR _ 75 2.48 .461 10 18.6 1.80 3.10
RAVEL 1 sL 1 sL K e * 74 2.48 .343 10 13.8 2.10 3.10
ALLG CR 3 SL 2 SL 2 SL 2 SL 2 SE 73 2.33 .430 10 8.4 1.80 3.10
LONG CR 1sL 2 MO 1 SL 3 SE K e *
TRANS CR 1 SL 2 SL 3 SE 3 SE 2 SE SKID NUMBER H e e *
CRACKS NS PS NS NS NS DATE AVG LOW HIGH
PATCHING 36 2F 2F 1/76 16 8 3 R e LB L L EEEL LR *
FAIL/MI 0 o o o o o 5/73 25 15 52 DYNAFLECT DEFLECTION BASIN
dkk  kdkck  kokok okokok kokok kokok kakk  skokok  kkok dkokok  kokok
RATING SCORES w1 scI
SHOULDER 57 60 74 70 71 79 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 65 82 92 77 85 85 11/ 3/75 1.566  .338 .583  .181
DRAINAGE 50 77 83 63 80 90
TRAFFIC SER 94 76 78 78 84 86 PAVEMENT SUBGRADE
deookok dokok  kokok  okckok  ckdek ckokok dkdkk okkk  okokk kokk  kokok STIFF. COEFF.: .523 . 251
PVMT URGENCY 5 7 7 5 4 7
K am m o et e e 2 e o * K e S U0 U *
HK e e e o e e e o o e e S RS e e 4 = e e e T e T et e et s o w0 T e 0 T e e e e e e e e o 2 o o e e e e *
STRUCTURAL SECTION WORK AGG APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S sC 32 MAINT 9/69 PRECOATED AGGREGATE 316 PB SP 100 AC-5 .3 .3 .3
2 S HMAC 28 MAINT 9/62 880 D AC 5.4 1.3 1.3
3 S ST 16 NEW CON 9/53 306 A 1 60 DA-230 .3 .5 .5
4 S ST 16 NEW CON 9/53 306 A 110 DA-230 4 .3 .3
5 S ST 16 NEW CON 9/53 306 A 10 150 DA-230 3 .2 .2
6 B FLEX 16 NEW CON 9/53 LIMESTONE/CALICHE 211 10.0 10.0
7  SG CLAY 16 NEW CON 9/53 CL,CH 4.5 47.5 27.5
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LOCATION
SECTION ID NO:
DISTRICT ND:
COUNTY NO/NAME :

602
6

69/ECTOR

CONTROL-SECTION:

HIGHWAY :
MILE POINTS:
LANE :

4~ 7

IH 20
25.990 - 27.990

L

FROM POST 110 TO POST 108

PAVEMENT CONDITION SURVEY

PVMT RATING 80

PRS 81
RUTT 2 SL
FLUSH 1 sL
CORR

RAVEL 1 St
ALLG CR

LONG CR 1 MO
TRANS CR
CRACKS PS
PATCHING

FAIL/MI 0

*kk kkok kbR kok#

RATING SCORES

SHOULDER 84
ROADSIDE 80
DRAINAGE 97

TRAFFIC SER 88

Tohok kkk okkok kokok dkkk kokk kokk kokk dkkok

PVMT URGENCY 3

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

S HMAC
HMAC
ST

ST

FLEX

77 76 75 74 73
100 75 86 95 100
1 SL 1 MO 2 SL 1 SL
3 MO 2 MO 1 SL
1 MO
1 sL
16
o o (o} o o
Kok kkk kkk kokk kkk kkk kkk
80 80 69 71 86
70 85 72 70 90
83 87 80 90 90
90 92 74 718 92
kkok ok k ok
o} 6 3 4 1
WORK
TYPE  DATE AGG /
49 MAINT 3/73
49 MAINT 3/73
39 NEW CON 11/70
39 NEW CON 11/70
39 NEW CON 11/70 LIMESTON
39 NEW CON 11/70
39 NEW CON 11/70 SM,CL,GM

~NOTGDWN -

S
S
S
B FLEX
B
G

SG SAND

ENVIRONMENTAL - 20 YEAR SUMMARY (19%55-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DFC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - -38.7
MEAN TEMPERATURE: 43 47 55 64 73 79 81 80 74 64 52 45 63.6
PRECIPITATION: .4 .6 5 .7 1.7 1.6 2.1 1.82.31.4 .5 .4 14.1
WET F-T CYCLES: o 0o o 0o o0 o o o0 o o o0 o 2
TOTAL F-T CYCLES: 14 9 3 0o O O O O 0O 0 3 10 M
DIST TEMP CONSTANT: - - - - - - - - - - - 24.7
SOLAR RADIATION:
* W o e o o e o e e e e e e e e e e e e e e Ak e A e P e e e e e e e e ey e = o e Py e = e e = e m e e e = = = = === -
¥ K e e e I 2Ry Qg v
TRAFFIC ) SERVICEABILITY INDEX
1980 ADT: 9204 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 40.0 80 4.42 .148 10 3.3 4.10 4.60
11/70-12/82 VEHICLES: 18526112 77 4.48 .123 10 2.7 4.30 4.60
11/70-12/82 18K AXLES: 8946283 76 4.22 .339 i0 8.0 3.50 4.60
7% 4.05 .395 10 9.8 3.30 4.60
A e 74 4.38 .266 10 6.1 3.90 4.70
73 4.40 .133 10 3.0 4.30 4.60
W e o v e e e - ——— —— - R e = A - —
SKID NUMBER R ittt D e L T
DATE AVG LOW HIGH
11/76 25 12 45 R et
DYNAFLECT DEFLECTION BASIN
Wi scI
DATE MEAN STD DEV MEAN STD DEV
6/28/176 .232 . 095 .071 .047
PAVEMENT SUBGRADE
STIFF. COEFF.: .672 .281
* K e e e e e e e  — m  rm - —— ——— e ———— Wt e e e e e o = ————
AGG. APPL THICKNESS
SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
340 C AC 5.4 2.1 2.1
340 D AC 5.4 1.3 1.3
322 A 3 90 AcC .3 .3 .3
322 A 5 120 AC 3 .2 .2
E/CALICHE 232 A 2 9.0 .0
1415 A 1 10.0 .0
3.1 33.3 13.0
7 k1 A x
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

- - -42.4
65 72 79 81 79 74 64 54 47 64.1
5 1.6 1.2 1.3 1.3 2.1 1.3 .8 .4 12.0
0o o o o o0 O o A 3
0 0 0 0O O O 4 10 42
- - - - - - - - 2.0
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 4.03 .185 10 4.8 3.60 4.20
77 4.30 .187 S 4.4 4.10 4.50
76 4.48 130 5 2.9 4.30 4.60
75 4.18 192 § 4.6 3.90 4.40
74 4.26 114 5 2.7 4.10 4.40
73 4.18 .096 4 2.3 4.10 4.30
K e e e e e o, ————— e — — *
DYNAFLECT DEFLECTION BASIN
w1 sCI
DATE MEAN STD DEV MEAN STD DEV
12/ 8/75 .176  .049 .044  .016

PAVEMENT SUBGRADE

STIFF. COEFF.: .681 .309

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 657
DISTRICT NO: 6
COUNTY NO/NAME: 186/PECOS THORNTHWAITE INDEX: -
CONTROL-SECTION: 441- 7 MEAN TEMPERATURE : 45 48 55
HIGHWAY : IH 10 PRECIPITATION: .4 .7 .4
MILE POINTS: 22.540 - 23.550 WET F-T CYCLES: 0O 0 o
LANE : L TOTAL F-T CYCLES: 13 9 a4
DIST TEMP CONSTANT: - - -
FROM POST 251 TO POST 250 SOLAR RADIATION:
______________________________________________ T o e e r o e e P - — - =t o~ - _ —————————
—————————————————————————————————————————————— R et e R R e
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 713 1980 ADT: 0
PRS g8 95 95 {100 100 84 1980 PERCENT TRUCKS: .0
RUTT 2 sL 1 sL 8/71-12/82 VEHICLES: o]
FLUSH 2 sSL 8/71-12/82 18K AXLES: 0
CORR 2 SL
RAVEL 1 SL 1 SL K e e e *
ALLG CR
LONG CR 1 SL e it *
TRANS CR 1 SL SKID NUMBER
CRACKS SEAL NS DATE AVG LOW HIGH
PATCHING 1 G
FATL/MI 0o o] o 0 0 0
Kdek kokk kkk ckkk skdkk kkok okkk kokok kokk kokk okk*k
RATING SCORES
SHOULDER 90 80 80 67 74 79
ROADSIDE 80 85 82 77 72 77
DRAINAGE 90 87 83 80 90. 90
TRAFFIC SER 80 88 92 82 88 88
ok ke kg deokk  kokk ckokdk skokk  AKokok  okokok  okokk  kokk  okodkok
PVMT URGENCY 1 2 1 2 2 5
e N Kt e E— - - - ———- *
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S HMAC 35 MAINT 10/73 340 c AC 5.3 2.1 2.1
2 S HMAC 35 MAINT 10/73 340 D AC 5.3 1.3 1.3
3 S ST 30 NEW CON 8/71 322 A 3 95 AC .3 .3 .3
4 S ST 30 NEW CON 8/71 322 A 5 125 AC 3 .2 .2°
5 B FLEX 30 NEW CON 8/71 1415 A 4 7.0 7.0
6 B FLEX 30 NEW CON 8/71 1415 A 1 10.0 .0
7 SG CLAY 30 NEW CON 8/71 CL,CH,ML

43.4 24.2
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LOCATION
SECTION 1D NO:
DISTRICT NO:
COUNTY NO/NAME :

CONTROL-SECTION:

HIGHWAY :
MILE POINTS:
LANE :

FROM POST 24 TO

PAVEMENT CONDITION
PVMT RATING 80

PRS 63
RUTT 1 sL
FLUSH 2 sL
CORR
RAVEL
ALLG CR 1 MD
LONG CR 2 MO
TRANS CR 1 MO
CRACKS PS
PATCHING
FAIL/MI )

kokok  kokok  okokok  dokok

RATING SCORES

SHOULDER 79
ROADS IDE 85
DRAINAGE 90

TRAFFIC SER 92
TR T TR T T T

PVMT URGENCY 4

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

S HMAC

S
S
B FLEX
B

ARNDEWON =

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
660
6 JAN FEB MAR APR MAY JUUN JUL AUG SEP OCT NOV DEC AVG
186/PECOS THORNTHWAITE INDEX: - - - - - - - - - - - - -42.4
292- 6 MEAN TEMPERATURE: 45 48 55 65 72 79 81 79 74 64 54 47 64.1
SH 18 PRECIPITATION: .4 .7. .4 .51.6 1.2 1.3 1.32.11.3 .B .4 12.0
21.670 - 23.670 WET F-T CYCLES: 0O 0o 0 0O 0O O o o o o0 o0 i 3
L TOTAL F-T CYCLES: 13 9 4 O©0 O O O O O 0 4 10 42
DIST TEMP CONSTANT: - - - - - - - - - -« - - 26.0
POST 22 SOLAR RADIATION:
____________________________ * K e e e e e e e e o st e e o o e e e e e e e e e = = o mm = = T = Am A e % n e w= e e e e e e e e T e v —————— = = = —
———————————————————————————— * K e o e = = K e o e o e A e e = " o — — ———— = ———— ——
SURVEY TRAFFIC SERVICEABILITY INDEX
77 76 75 74 713 1980 ADT: 1085 YR MEAN STD DEV N CV LOW HIGH
90 78 90 92 88 1980 PERCENT TRUCKS: 18.0 80 4.57 .106 10 2.3 4.40 4.70
2 SL 1 SL 9/64-12/82 VEHICLES: 3570819 77 4.49 .228 10 5.1 4.00 4.70
2 SL 2 MO 3 SL 2 SL 2 MO 9/64-12/82 18K AXLES: .706297 76 4.79 .185 10 3.9 4.30 4.90
75 4.60 .283 9 6.1 4.00 4.90
1 stL A e e * 74 4.58 .228 8 5.0 4.20 4.BO
73 4.50 L1112 9 2.5 4.30 4.70
1 sL 1 sL Koo e T T T T *
SKID NUMBER ] e e
NS DATE AVG LOW HIGH
0 o] o] 0 o) DYNAFLECT DEFLECTION BASIN
Aookk  kok  skdkk kkok skokdk  kokk  kokok
'T} scI
77 64 64 66 80 DATE MEAN STD DEV MEAN STD DEV
87 82 72 82 77 12/ 8/75 L7471 .263 .293 .125
87 83 80 90 90
86 82 76 88 92 PAVEMENT SUBGRADE
Aok kkk kkk kokk kkk  Ahkok  kokok STIFF‘ COEFF': ‘523 _296
2 3 3 2 5
. e e o . . - — — * o o e A e e A o  — t  — — — — — — — —— —— & T e o i v e e e e A A e R e e e A A e e M = - ——— *
WORK AGG. APPL THICKNESS
TYPE  DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
13 MAINT 7/69 340 D AC 6.8 1.5 1.5
10 NEW CON 9/64 322 A 3 95 AC-5 .3 .3 .3
10 NEW CON 9/64 322 A 4 125 AC-5 .3 .2 .2
10 NEW CON 9/64 LIMESTONE/CALICHE 232 A 2 7.5 .0
10 NEW CON 9/64 LIMESTONE/CALICHE 252 2.5 .0
10 NEW CON 9/64
» ¥ - X
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LOCATION

SECTION ID NO: 759

DISTRICT NO: 7

COUNTY NO/NAME: 119/IRION

CONTROL-SECTION: 77- 2

HIGHWAY : us 67

MILE POINTS: 5.120 - 7.120

LANE: L

FROM POST 38 TO POST 36

PAVEMENT CONDITION SURVEY

PVMT RATING 80 7 76 75 73
PRS 95 88 77 g0 78
RUTT 1 SL 2 SL 2 SL
FLUSH 1 sSL 1t MO {1 MO 1 MO
CORR
RAVEL 1 MO 1 SL
ALLG CR
LONG CR 1 SL 1 SL
TRANS CR 1 SL 2 SL
CRACKS PS NS
PATCHING 1 G
FAIL/MI 0 0 0 0 o}

Nokok Rk ok kokok okokok kokok ok ok Kokok
RATING SCORES

SHOULDER 79 81 77 69 67
ROADSIDE 77 77 80 77 80
DRAINAGE 90 73 83 67 83
TRAFFIC SER 86 90 92 80 84

dokk Aok kokk Rokk kokok dkskok doksk kokok kokok
PVMT URGENCY 2 i 4 3 5

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - - -30.6
MEAN TEMPERATURE : 43 47 56 66 73 79 82 81 75 65 54 46 64.4
PRECIPITATION: .8 1.0 .7 1.72.42.01.13.12.92.31.1 .7 19.8
WET F-T CYCLES: t{ 1 o o 0O O O O O O O O 3
TOTAL F-T CYCLES: 13 8 3 0 0 O O O O O 3 10 40
DIST TEMP CONSTANT: - - - - - - - - - - - - 254
SOLAR RADIATION:
________ * e e e e e e e e e e e e e e e e e T M > = o e o e = = o o =
———————— * K ettt e e - ——— e ¥ Ko e e e e e e e e e
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 1200 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 3.12 .308 10 9.9 2.70 3.70
2/37-12/82 VEHICLES: 7271662 77 3.45 .381 10 11.0 2.90 4.20
2/37-12/82 18K AXLES: 1438732 76 3.35 .621 10 18.5 2.50 4.50
75 3.20 .376 10 11.4 2.90 4.10
K e e e * 73 3.23 173 9 5.4 3.00 3.60
e e it *
SKID NUMBER K o
DATE AVG LOW HIGH
2/75 33 11 4 K o o e
' DYNAFLECT DEFLECTION BASIN
*okk  kok¥
w1 scI
DATE MEAN STD DEV MEAN STD DEV
12/11/75 1.695  .452 .792  .270
PAVEMENT SUBGRADE
Akk Aok STIFF. COEFF.: .415 .283
———————— * K e e = K L e e el ittt
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
1 s sc 21 MAINT  8/77 316 PB. 3 85 AC-5 . .3
2 S scC 19 MAINT  11/73 .3 .3
3 s s¢C 17 MAINT  9/68 PRECOATED AGGREGATE 316 PB4 95 AC-10 .3 .3 .3
4 S sC 11 MAINT  8/60 PRECOATED AGGREGATE 303 PRECO 2P 95 OA-175 .3 .3 .3
5 S HMCL 6 MAINT 7/55 sp MC-3 1.5 1.5
6 s sT 3 NEW CON 2/37 60 MO 40 0A-230 3 .7 T
7 s ST 3 NEW CON 2/37 60 MO 80 0A-230 5 .4 .4
8 B FLEX 3 NEW CON 2/37 LIMESTONE/CALICHE 35 MO 5.0 5.0
9  SG CLAY 3 NEW CON 2/37

CL,CH,MH

4.2 47.9 26.7
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LOCATION
SECTION ID NO: 848
DISTRICT NO: 8
COUNTY NO/NAME: 30/CALLAHAN
CONTROL-SECTION: 7- 1
HIGHWAY : IH 20
MILE POINTS: 17.670 - 19.670
LANE : R
FROM POST 311 TO POST 313
PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75 74
PRS 90 78 88 100 100
RUTT 2 SL 2 st 2 sSL
FLUSH 2 sL 1 SL tSL
CORR
RAVEL 2 SL 1 sL
ALLG CR
LONG CR 1 MO
TRANS CR
CRACKS PS
PATCHING

FAIL/MI 0] o 0 0

o

*ok ke ok ckokde kokk okokok kokk  skokok  okokk kokok

RATING SCORES

SHOULDER 84 74 84 67
ROADSIDE 87 75 82 67
DRAINAGE 90 67 83 70
TRAFFIC SER 90 82 92 80

dok ok kokk kokk Skokk  skokk  okodkok skokok  kokok kok ok

PVMT URGENCY 2 4 1 2

THORNTHWAITE INDEX:
MEAN TEMPERATURE:
PRECIPITATION:

WET F-T CYCLES:
TOTAL F-T CYCLES:
DIST TEMP CONSTANT:
SOLAR RADIATION:

JAN FEB MAR

APR

43 47 55 65
1.5 1.5 1.2 2.8
1 1 0 0
13 8 4 0

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

NOV DEC AVG
- - -19.7
73 79 83 B2 75 66 54 46 64.5

3.229202.24.12.6 1.6 1.126.8

o o] 0 0O (&) O 0 1 4

MAY JUN JUL AUG SEP OCT

DATE

6/80
10/73
10/73
10/71
10/66
10/66
10/66

o} 0 0] 0 ¢} o 3 9 40
- - - - - - - - 25.4
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 3.76 .587 10 15.6 2.20 4.10
77 4.34 . 135 10 3.1 4.10 4.50
76 4.81 .074 10 1.5 4.70 4.90
75 4.40 . 100 3 2.3 4.30 4.50
74 4.50 473 3 3.9 4.30 4.60
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
11/20/75 .228 .044 .032 .01t
PAVEMENT SUBGRADE
STIFF. COEFF.: .686 .238
APPL THICKNESS
PCNT RATE CENT EDGE TTC LL P1
.3 .3
6.0 1.2 1.2
6.0 4.7 .0
3 .3 .3
3.0 3.0
23.0 23.0

5.4 48.6 24 .4

STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB  TYPE
1 S SsC 37 MAINT
2 S HMAC 33 MAINT
3 S ASB 33 MAINT
4 S sC 31 MAINT
5 S HMAC 21 NEW CON’
6 B FLEX 21 NEW CON
7  SG CLAY 21 NEW CON
“ ¥

TRAFFIC
1980 ADT: 9200
1980 PERCENT TRUCKS: 33.0
10/66-12/82 VEHICLES: 22352768
10/66~12/82 18K AXLES: 8727867
K e e e e e ——— *
H o e e e *
SKID NUMBER *
DATE AVG LOW HIGH
9/76 22 20 25 *
9/75 27 22 31
dokok kKK 12/74 25 21 33
*kk kokok
AGG.

AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX
LIGHTWEIGHT 316 LT WT 4 120 AC
LIMESTONE/CALICHE 340 D AC
LIMESTONE/CALICHE 292 4 AC
PRECOATED AGGREGATE 316 PB 4 90 ASPHAL

AC
CL,CH ML
7 ¥
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID Na: 877
DISTRICT NO: 8 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 77/FISHER THORNTHWAITE INDEX: - - - - - - - - - - - - -26.9
CONTROL-SECTION: 296- 3 MEAN TEMPERATURE: 42 46 54 65 72 80 83 81 74 64 52 45 63.8
HIGHWAY : us 180 PRECIPITATION: 8 .8 .91.73.42.81.92.73.22.61.0 .7 22.5
MILE POINTS: 11.720 - 13.670 WET F-T CYCLES: 1 1 0O O O O O O O o0 o 1 4
LANE : R TOTAL F-T CYCLES: 16 {0 5 0 O O O O 0O 0 4 12 49
DIST TEMP CONSTANT: - - - - - - - - - - - ~ 24.2
FROM POST 28 TO POST 30 SOLAR RADIATION:
______________________________________________ i o S S g U g S R B S S e N
—————————————————————————————————————————————— W e e e o Ve = . e e e e W F om o e e v e T = -~ - - = v ———— o~ ———— — -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1000 YR MEAN STD DEV N CV LOW HIGH
PRS 85 92 60 48 68 97 1980 PERCENT TRUCKS: 23.0 80 2.97 .437 10 144.7 2.40 3.70
RUTT 1 SL 1 SL 6/33-12/82 VEHICLES: 9732975 77 3.63 .362 10 10.0 3.20 4.30
FLUSH 1 SL 1 SL 6/33-12/82 18K AXLES: 2567028 76 3.66 .553 9 15.1 3.10 4.60
CORR 75 3.31% .592 9 17.9 2.60 4.20
RAVEL 1 sk 2 SL K e e e e e e 74 3.40 .680 9 20.0 2.50 4.40
ALLG CR 1 MO 2 MO
LONG CR 1 MO 3 MO 2 MO 1 SL K o e e
TRANS GR 1 MO 1 SL 2 MO 3 MO 3 SE SKID NUMBER K e e
CRACKS SEAL NS PS PSS PS PS DATE AVG LOW HIGH
PATCHING 1 G 36 2F 1G 9/75 45 36 §7 K e
FAIL/MI o) 0 0 (o} 0 0 9/75 50 42 58 DYNAFLECT DEFLECTION BASIN
dkk  skokok  kkok kokok ckoakdk dkokdk skkk kkk  kokok kkk  okkk 1/75 50 35 53
RATING SCORES 1/75 48 39 60 w1 + SCI
SHOULDER 71 77 70 69 60 B4 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 70 82 87 77 .72 87 11/20/75 .882 .313 .296 L1214
DRAINAGE 63 77 80 80 90 90
TRAFFIC SER 78 90 90 62 78 88 PAVEMENT SUBGRADE
Akok ke okokk dkokok  kokok dkokdk  kkok skdkdk  oskkk  skokok  skok ok STIFF' COEFF_: _510 .263
PVMT URGENCY 3 2 4 6 4 2
______________________________________________ s e U S e e D B o e e e e e ke v e e e e e ——— —
STRUCTURAL SECTION- WORK ] AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 25 MAINT 8/77 316 B PB 3 95 AC .3 .3
2 S HMAC 22 WID-STR 10/68°'LIMESTONE/CALICHE 340 D AC 5.6 2.3 2.3
3 S ST 22 WID-STR 10/68 322 A 3 80 AC .3 .4 .4
4 S ST 22 WID-STR 10/68 322 A 4 100 AC .4 .3 .3
5 B FLEX 22 WID-STR 10/68 LIMESTONE/CALICHE 232 A 2 .0 4.0
6 B FLEX 22 WID-STR 10/68 CRUSHED STONE 242 B 2 .0 8.0
7 $ sC 14 MAINT 9/58 .3 .3
8 S HMAC 10 MAINT 9/49 1.5 1.5
9 S ST 4 NEW CON 6/33 1.0 1.0
10 B FLEX 4 NEW CON 6/33 10.0 10.0
11 SG CLAY 4 NEW CON 6/33 GCL,SC,SM 5.1 17.7
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LOCATION
SECTION ID NO: 893
DISTRICT NO: 8
COUNTY NO/NAME: 168/MITCHELL
CONTROL-SECTION: 5- 8
HIGHWAY : IH 20
MILE POINTS: 12.180 - 14.170
LANE : R

FROM POST 208 TO POST 210

PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75 74

PRS 75 65 25 78 97
RUTT t SL 2 SL 2 SL 25SL 1SL
FLUSH 1t MO 2 SL 2 SE 2 MO
CORR
RAVEL 1 SL 1 SL 1 SL
ALLG CR 1 MO 2 MO
LONG CR t SE 1 SL 1 SL
TRANS CR 2 SE 1 SL
CRACKS SEAL NS NS PS PS
PATCHING 1F 3P 2¢6
FAIL/MI (o} Lo} 0 o 0
ARk kkok okokk kdok dokok kkk kkk kkk kokk
RATING SCORES
SHOULDER 81 79 77 70 73
ROADSIDE 67 80 77 72 75
DRAINAGE 83 87 S0 70 90

TRAFFIC SER 78 76 88 72 90

Fokok kokok  kokk  dkkok okokok  kokok  skksk  kokok  kok ok
PVMT URGENCY 4 7 .7 4 2
STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB  TYPE DATE
1 S HMAC 53 MAINT 10/73"
2 S SC 57 MAINT 10/69
3 S sC 47 MAINT 7/66
4 S sC 35 MAINT 8/61
5 S HMAC 31 NEW CON 11/57
6 SG SAND 34 NEW CON 11/57
& %

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

THORNTHWAITE INDEX: - - - - - - - - - - - - -25.4
MEAN TEMPERATURE: 44 48 56 67 74 81 83 B2 75 66 B4 47 65.3
PRECIPITATION: 2.6 .8 .91.83.12.51.72.83.22.11.% .7 23.3
WET F-T CYCLES: 1 1 0] 9} &} o) 0 (&) &) o O 0 3
TOTAL F-T CYCLES: 14 9 3 [} 0 0] 0 0O 0O 0O 3 43

DIST TEMP CONSTANT: - - he - - - - - - - - - 26.6
SOLAR RADIATION: :

———————— * M e s o e o T A N e et o s o are = et i b o o e = e S orm o o e = e ;o o e e o o o e e P e bn b o e
———————— * I T S Lp SV PUR P SR —— . g U I S U I S S S|
TRAFFIC SERVICEABILITY INDEX
73 1980 ADT: 7200 YR MEAN STD DEV N CV LOW HIGH
100 1980 PERCENT TRUCKS: 33.0 80 2.74 .769 10 28.1 1.00 3.60
11/57-12/82 VEHICLES: 25833904 77  3.94 . 190 10 4.8 3.60 4.20
11/57-12/82 18K AXLES: 10087439 76  4.47 .267 10 6.0 4.00 4.80
75 4.32 .132 10 3.0 4.10 4.60
ittt R e katatat * 74 4.60 .189 10 4.1 4.30 4.90
73 4.42 . 130 10 3.0 4.20 4.60
H e e vt e e e o - = = - - *
SKID NUMBER A e e e *
DATE AVG LOW HIGH
9/76 40 26 48 A e e e e - *
0 9/75 44 39 51 DYNAFLECT DEFLECTION BASIN
LE LB S 7/75 51 46 54
12/74 34 28 38 w1 SCI
86 DATE MEAN STD DEV MEAN STD DEV
87 11/20/75 1.192 . 351 .354 . 184
90
94 PAVEMENT SUBGRADE
*KE kK STIFF. COEFF.: . 460 .244
1
———————— * K cn e e e = e o e e e K e v i e e - e o m m m  am  v r ma o ——— = = o o vn o
____________________________________________________________________________________________ *
AGG. APPL THICKNESS
AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
. 340 D AC 6.0 1.3 2.0
LIGHTWEIGHT 316 F 4 90 AC .3 .3 .3
LIGHTWE IGHT 316 F 4 100 AC .3 .3 .3
' 303 B 5 90 OA-135 .3 .3 .3
317 D 0A-90 5.0 2.0 2.0
SC,CL,SM 4.0 29.3 12.6
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 924
DISTRICT NO: 9 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 14/BELL THORNTHWAITE INDEX: - - - - - - - - - - - - -{2.5
CONTROL-SECTION:  15- 6 MEAN TEMPERATURE : 47 51 58 67 74 80 83 83 78 68 58 50 66.8
HIGHWAY : IH 35 PRECIPITATION: 2.12.41.8294.52.82.33.13.43.92.11.933.3
MILE POINTS: 11.150 - 13.150 WET F-T CYCLES: 0 o 0 0o 0o O O O O O O O 1
LANE : L TOTAL F-T CYCLES: 9 4 1 0 0o O 0o O O o 1 5 23
DIST TEMP CONSTANT: - - - - - - - - - - - - 2986
FROM POST 291 TO POST 289 SOLAR RADIATION:
K et e e r e . - —— * H am o e e e T T T e 4 e e — = = — *
e e e e e e e e e —— — * H o im e o m  — — — —— — — —n ————— * L R e kel ettt el ket ettt *
PAVEMENT CONDITION SURVEY : TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 16116 YR MEAN STD DEV. N CV  LOW HIGH
PRS . 80 46 81 82 90 90 1980 PERCENT TRUCKS: 18.0 80 3.70 .287 10 7.7 3.30 4.10
RUTT 2 sL 3 SL2SL 8/58-12/82 VEHICLES: 46965520 77 4.23 .200 10 4.7 3.90 4.50
FLUSH 2 SL 1 MO 1 SL 1SL2SL 1M 8/58-12/82 18K AXLES: 9294974 76 4.12 .162 10 3.9 3.80 4.30
CORR 75 4.06 101 9 2.5 3.90 4.20
RAVEL 1 sL K o e e * 74 4.39 117 9 2.7 4.20 4.60
ALLG CR 1 MO . 73 4.1 .040 6 .9 4.10 4.20
LONG CR 2 -MD 1 sL e e P L LR *
TRANS CR 1 MO 1 sL SKID NUMBER A o o e e *
CRACKS PS NS DATE AVG LOW HIGH
PATCHING 3F 2F 3G 26 1/76 . 36 22 58 K e *
FAIL/MI 0o 0o o o o o 1/75 45 27 57 DYNAFLECT DEFLECTION BASIN
dedkde  dkokok dkokok dkok kokok dkkk kokok kkok  kokk kokok kok ok
RATING SCORES w1 scI
SHOULDER 67 63 74 76 79 80 DATE  MEAN STD DEV MEAN STD DEV
ROADSIDE 65 75 85 77 82 77 : 11/10/76  .622  .277 .191 074
DRAINAGE 93 80 83 80 80 90
TRAFFIC SER 82 80 82 82 82 90 PAVEMENT SUBGRADE
dkokok  kokok  kkok  kokok  kokk kkok Nk kkk kokk  kkk  kkk STIFF. COEFF.: '502 .270
PVMT URGENCY 3 5 2 3 2 2
K et e o o e e i e e i e e e e o e o * M ot rm e e e e v * Ko i m m — —  — m m  ———_———— *
F e o e e e e e e e e L e R e e e S e o T e e e e e e e e = e — - —— — *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS .
LAYER DESCRIPTION JOB TYPE DATE  AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
1 S scC 36 MAINT 7/71 LIGHTWEIGHT 316 LT. W 4 .3 .3
2 S HMAC 30 MAINT 4/67 340 D MOD AC 4.5 1.5 1.5
3 S HMAC 20 NEW CON 8/58 317 c ASPHAL 5.9 2.0 2.0
4 B FLEX 20 NEW CON 8/58 218 4.0 4.0
§ B FLEX 20 NEW CON 8/58 CRUSHED STONE 215A 6.0 .0
6 B FLEX 20 NEW CON 8/58 CRUSHED STONE 215A 6.0 .0
7  SG CLAY 20 NEW CON 8/58 CH,CL,MH 53.0 30.0
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LOCATION ' JENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 937
DISTRICT NO: 9 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 14/BELL THORNTHWAITE [NDEX: - - - - ~ - - - - - - - -12.6
CONTROL-SECTION: 185- { MEAN TEMPERATURE: 47 51 58 67 74 80 83 83 78 68 58 50 66.8
HIGHWAY : us 190 PRECIPITATION: 2.12.41.82.94.52.82.33.13.43.92.11.933.3
MILE POINTS: 36.050 - 38.030 WET F-T CYCLES: 0o o) 0 o 0O ¢] 0 O o] 0 O 0 1
LANE : L TOTAL F~T CYCLES: 9 4 1 0 0 o 0 0 0 0] 1 5 23
DIST TEMP CONSTANT: - - - - - - - - - - - - 29.6
FROM POST 38 TO POST 36 SOLAR RADIATION:
K e e e e e e e H K o e e e —
K e e e L T T TR U, K K e e

PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX

PVMT RATING 80 77 76 75 74 73 1980 ADT: O YR MEAN STD DEV N cv LOW HIGH
PRS 87 85 95 100 100 100 1980 PERCENT TRUCKS: ) .0 80 3.87 .200 10 5.2 3.60 4.30
RUTT 1 SL 2 sSL 4/46-12/82 VEHICLES: &) 77 4.35 .212 10 4.9 4.10 4.70
FLUSH 1 SL 4/46-12/82 18K AXLES: o} 76 4.5t .218 10 4.8 4.10 4.80
CORR 75 4.26 . 331 10 7.8 3.70 4.60
RAVEL 2 SL 1 SL Bl el e e * 74 4.42 .270 10 6.1 4.00 4.70
ALLG CR 73 4.2 .230 7 5.4 3.90 4.50
LONG CR 2 SL Ko o e e e —— *

TRANS CR 1 SL SKID NUMBER K o e o e e e
CRACKS NS DATE AVG LOW HIGH

PATCHING o e -
FAIL/MI o) o) 0O 0 ) o DYNAFLECT DEFLECTION BASIN

Aok kkk kokk kokk Rk kokk kokok kkk kkok kkk kkk \

RATING SCORES Wi SCI
SHOULDER 67 80 83 81 74 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 75 87 87 12 75 72 t11/10/76 .91 .212 .240 . 102
DRAINAGE 83 77 73 80 80 20
TRAFFIC SER 82 86 82 80 84 86 PAVEMENT SUBGRADE
dokk kokk kokk Kk kkk kkk kkk KKk kkok kkk ko STIFF. COEFF.: . 644 . 206
PVMT URGENCY 3 2 1 2 2 2

F e e e e e e e * K e H K e e
K ot o et e et e o 1 e e o S 2 2 7 . e 2 2 e o e 1 o o o o2 e o o 7 e 22 e o e o e o ot e e e e e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LU PI
1 S SC 19 MAINT 5/803 1.0
2 S HMAC 18 MAINT 10/72 340 D MOD AC 4.5 1.2 1.2
3 S sC 14 MAINT 5/66 316 .3 .3
4 S HMAC 10 WID-STR 6/63 340 D AC 4.8 1.5 1.5
5 S.ST 10 WID-STR 6/63 320 A 5 125 O0A-135 3 .2 .2
6 B FLEX 10 WID-STR 6/63 242 B 2 10.5 .0
7 B AS 4 NEW CON 4/46 SILICEOUS ASPHAL 8.5 8.5
8 SG CLAY 4 NEW CON 4/46 CH,CL 69.1 46.0
e e o e e e e i e e e e o e e ————— *
& 3 7 X [y *




1€-4

W n ot i o i e ot e v e  m e v e R T e e d n ed o b e et o rw e T = T = e S *
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 953
DISTRICT NO: 9 ' JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 14/BELL THORNTHWAITE INDEX: -~ =~ - =~ - - - - = - - - -{2.8§
CONTROL-SECTION: 836- 2 MEAN TEMPERATURE: 47 %1 58 67 74 80 83 83 78 68 58 50 66.8
HIGHWAY : FM 440 PRECIPITATION: 2.12.41.82.94.52.82.323.13.43.92.11.9233.3
MILE POINTS: 5.970 - 7.960 . WET F-T CYCLES: 0 0 o0 0 o 0O O O O 0 o0 O° 1
LANE : R - TOTAL F-T CYCLES: 9 4 1. 0 0 O O O O o {1 & 23
DIST TEMP CONSTANT: - - - - - - - - - - - - 296
FROM POST 6 TO POST 8 SOLAR RADIATION:
K v e i et e = —— — — — * T am e i e a m e e A e e e e e e e o e e e SR e e mm e e e e e Y A% e = e et e mm e e At v m o e w  ——— —
B e e e e e e oy — * R i T * H e e e e e e e e e -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PUMT RATING 80 77 76 75 74 173 1980 ADT: 4439 YR MEAN STD DEV N  CV LOW HIGH
PRS 78 100 88 100 90 100 1980 PERCENT TRUCKS: 8.0 80 2.59 .398 9 15.4 1.90 3.10
RUTT 1 SL 1 SL 11/62-12/82 VEHICLES: 12058258 77 4.19 .213 10 5.1 3.70 4.40
FLUSH 11/62-12/82 18K AXLES: 939090 76 3.95 .263 10 6.7 3.40 4.40
CORR 75 3.83 .240 9 6.3 3.30 4.10
RAVEL 1 sL 1 sL K o e * 74 4.06 .2189 9 5.4 3.70 4.50
ALLG CR 1 sL 73 3.85 070 10 1.8 3.70 3.90
LONG CR 1 MO e T R *
TRANS CR SKID NUMBER e e e
CRACKS NS NS DATE AVG LOW HIGH
PATCHING 1 P 16 1P 1G 1F 1/76 24 21 25 K e e e
FAIL/MI 0 ) 0 o 0 o 1/75 24 22 28 DYNAFLECT DEFLECTION BASIN
ok kkk  kokok okckk  ckokok kobok kkk kokok  kkk kokk  kkok
RATING SCORES Wi SCI
SHOULDER 65 80 74 70 77 81 . DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 55 80 72 75 70 11/10/76  .928  .181 .416  .083
DRAINAGE 70 70 83 80 73 73
TRAFFIC SER 70 86 74 82 84 84 PAVEMENT SUBGRADE
dokok kol ok  kokok  kokk  kokk kkok  kokk  kokok okkk kokk  kok¥k STIFF. COEFF': ‘560 '303
PVMT URGENCY 3 2 2 3 4 2
W s e e o - = T = —— o — A - * W e e * B e e e e et o e = e = —— —
B e o e e e e e 4m am e e o e o = o o ot = A i e o o o e 2 S e ok on e m e o o 4 e e e At & A i e o o s 7 4 e e e o o = e e e e o o o e o om = = o ot o o o e =
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC (L PI
1 S sC 21 MAINT 8/78 LIGHTWEIGHT 316 LT WT 4 120 EA-HVR .4 .3
2 S HMAC 16 MAINT 5/70 ) 340 D MOD AC 4.4 1.5 1.5
3 S ST 12 NEW CON 11/62 322 A 3 95 O0A-135 .3 .3~ .3
4 S ST 12 NEW CON 11/62 322 B 6 150 OA-135 20 .2 .2
5 B FLEX 12 NEW CON 11/62 CRUSHED STONE 242 B 2 6.0 .0
6 SG CLAY 12 NEW CON 11/62 CH,CL,MH 54.3 31.6
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H e e e o *
LOCATION

SECTION ID NO: 966

DISTRICT NO: ]

COUNTY NO/NAME: 18/BOSQUE
CONTROL-SECTION: 258- 7

HIGHWAY : SH 6
MILE POINTS: 38.000 - 40.000
LANE: R

FROM POST 38 TO POST 40

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

THORNTHWAITE INDEX: - - -~ - - - - - - - - - -10.2
MEAN TEMPERATURE: 43 48 55 66 73 80 83 83 77 67 55 47 65.2
PRECIPITATION: 2.1 2.3 1.6 3.6 4.4 3.5 1.9 2.23.43.92.42.0233.2
WET F-T CYCLES: 1 1 0 0 0 0 o (&) o [0 0 (o] 3
TOTAL F-T CYCLES: 11 7 1 o 0 0 0 (o} O ) 1 7 29
DIST TEMP CONSTANT: - - - - - - - - - - - - 26.2

SOLAR RADIATION:

K e e e e et e e e * T o v e e e e e e e e e e m o e = o S e e e e e o *
R R e i R Rt R Py — * Ko e e e e e — - * K e e e e *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80O 77 76 75 74 73 1980 ADT: 3000 YR MEAN STD DEV N cv LOW HIGH
PRS 86 85 75 85 95 63 1980 PERCENT TRUCKS: 14.0 80 3.60 . 406 10 11.3 2.70 4.00
RUTT 2 st 2 sL 1 sL 9/66-12/82 VEHICLES: 7619107 77 4.46 .190 10 4.3 4.10 4.60
FLUSH 2 MO 1 SL 2 MO 2 SL {1 SL 9/66-12/82 18K AXLES: 1147743 76 4.31 .437 g 10.1 3.20 4.60
CORR 1 SL 75 4.58 . 169 10 3.7 4.20 4.80
RAVEL 1 SL I SL K e e e e * 74 4.53 .158 9 3.5 4.20° 4.70
ALLG CR 1 sSL 73 3.67 .240 9 6.6 3.30 4.00
LONG CR 1 SL 3 MO A o e e e *
TRANS CR 1 SL 1 SL 2 SL 2 MO SKID NUMBER K o e e e e *
CRACKS SEAL NS NS NS NS DATE AVG LOW HIGH
PATCHING 16 16 1/76 20 17 21 ittt i e *
FAIL/MI o o) 0o (o] o 0 1/76 20 17 21 DYNAFLECT DEFLECTION BASIN
Rk kkok kkok kkk kkk okokok skokok kook kkk kokk kokok 1/75 22 i8 25
RATING SCORES 2/73 28 (0] o Wt SCI
SHOULDER 70 73 80 71 73 79 1/72 23 0 o DATE MEAN STD DEV MEAN S7TD DEV
ROADSIDE 77 80 90 17 62 77 11/ 9/76 .869 .208 .21 .054
DRAINAGE 80 73 83 80 70 83
TRAFFIC SER 82 84 84 78 82 84 PAVEMENT SUBGRADE
Mkok kkok kkok Rk dokok dokk okkok kokok dokk dokk Rk k STIFF. COEFF.: .598 .230
PVMT URGENCY 3 1 6 3 2 6
K e e ey ® K e e *
g e S *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S sC 29 MAINT 9/74 .3 .3
2 S HMAC 28 MAINT 4/74 340 D MOD AC 4.6 1.1 .0
3 S HMAC 25 RECONST 9/66 340 D AC 4.8 1.1 1.1
4 B FLEX 25 RECONST 9/66 246 14.0 .0
5 B AS 25 RECONST 9/66 1222 A ASPHAL 5.0 2.0 2.0
6 SG CLAY 25 RECONST 9/66 CH,CL 4.5 70.0 42.0
B e e e e e e e e et e e e 2 7 o e = e o e e 2 1 e = o e em *
« 3
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LOCATION
SECTION ID NO: 995
DISTRICT NO: 9
COUNTY NO/NAME: 110/HILL
CONTROL-SECTION: 14- 7
HIGHWAY : IH 35
MILE POINTS: 5.571 - 7.599
LANE : L

FROM POST 363 TO POST 361

PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75

PRS 85 83 85 100
RUTT 2 MO 2 SL {1 SL-
FLUSH 1 SL
CORR

RAVEL 1 SL
ALLG CR 1 sL
LONG CR 2 MO 2 MO

TRANS CR

CRACKS SEAL NS

PATCHING

FAIL/MI 0 0 o o]
Nokok kokok dokk kokk Rokk KoKk Rokok kokk kkok

RATING SCORES

SHOULDER 81 84 83 81
ROADSIDE 85 70 92 90
DRAINAGE 90 80 87 80

TRAFFIC SER 78 84 94 90
ARk KRk KKK kkk kkk kokk kkk kak KkK

PVMT URGENCY 2 3 2 1

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-

JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -

MEAN TEMPERATURE: 43 48 55 66
PRECIPITATION: 2.1 2.2 2.03.9
WET F-T CYCLES: 1 0 o 0
TOTAL F-T CYCLES: 1o 6 2 0

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

1974)

AVG
-7.7
73 80 B84 84 T7 67 55 48 65.4
4.73.42.02.23.64.32.62.235.3

MAY JUN JUL AUG SEP OCT NOV DEC

O 0 0 0 0o 0 0 0 2
0 0 0 0] 0 0 2 6 29
- - - - - - - - 26.3
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 4.08 . 162 10 4.0 3.80 4.30
77 4.62 . 113 10 2.5 4.40 4.80
76 4.66 . 161 10 3.2 4.40 4.80
75 4.87 . 100 9 2.1 4.70 5.00
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
11/ 9/76 .551 . 091 .087 .023
PAVEMENT SUBGRADE
STIFF. COEFF.: .626 .213

STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB TYPE DATE
1 S HMAC 58 MAINT 11/74
2 S HMAC 58 MAINT 11/74
3 S sC 52 MAINT 10/69
4 S HMAC 49 MAINT 8/67
5 S HMAC 43 MAINT 8/62
6 S HMAC 27 NEW CON 11/57
7 B FLEX . 27 NEW CON 11/57
8 SG CLAY 27 NEW CON 11/57

K e e, — * *
TRAFFIC
1980 ADT: )
1980 PERCENT TRUCKS: .0
11/57-12/82 VEHICLES: )
11/87-12/82 18K AXLES: 0
K o e - —— *
L k] *
SKID NUMBER *
DATE AVG LOW HIGH
2/77 54 46 57 *
1/76 48 47 50
HHE kR 1/75 25 21 26
*ok ok kokok
K e e ot et e e — * *
AGG.

AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
SILICEQUS 340 D MOD AC
SILICEOUS 340 DL AC

316 LT. W 4 120 EA-HVR
340 D MOD AC
340 D AC
AC
CH

APPL THICKNESS

PCNT RATE CENT EDGE TTC LL PI
4.5 3.5 3.5
8.8 .7 .7
.4 .2 .2
4.7 1.0 .0
5.2 1.5 .0
2.7 2.7
17.5 17.5

74.0 49.5
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1874)
MAY JUN JUL AUG SEP OCT NOV DEC AVG
S 2/
73 BO 84 B4 77 &7 55 48 65.4
4.7 3.4 2.02.2 3.6 4.32.6 2.2 35.3
0o 0 0o o o0 o 0 o 2
o 0 O o O O 2 & 29
- - - - - - - - 26.3
__________________________________________ *
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 3.94 .284 10 7.2 3.40 4.30
77 3.54 .267 10 7.6 3.10 3.90
76 3.39 .425 10 12.5 2.80 4.00
75 3.45 .360 + 10 10.4 2.90 4.00
74 3.84 .283 g 7.4 3.30 4.10
73 3.65 .270 10 7.3 3.20 4.10
DYNAFLECT DEFLECTION BASIN
WA sct
DATE MEAN STD DEV MEAN STD DEV
11/ 8/76¢  .836  .163 .146  .063
PAVEMENT SUBGRADE
STIFF. COEFF.: 1.013 .194
__________________________________________ *
L4
APPL THICKNESS
PCNT RATE CENT EDGE TTC LL  PI
.4 .2 .2
4.7 1.5 1.5
4.0 1.7 1.7
7.0 .0
6.0 .0
.0 3.5

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955~
SECTION ID NO: 1001
DISTRICT NO: 9 JAN FEB MAR APR
COUNTY NO/NAME: 110/HILL THORNTHWAITE INDEX: -~ - - -
CONTROL-SECTION: 162- 2 MEAN TEMPERATURE : 43 48 55 66
HIGHWAY : SH 31 PRECIPITATION: 2.1 2.2 2.0 3.9
MILE POINTS: 7.970 - 9.960 WET F-T CYCLES: 1 O 0O ©
LANE : L TOTAL F-T CYCLES: 10 6 2 0
DIST TEMP CONSTANT: - - - -
FROM POST 10 TO POST 8 SOLAR RADIATION:
. T T T * Ly G g S g gy
e e e e e e e e e e e e e e e K e e e e e e e ———————— - * E 3
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 2900
PRS 95 66 33 63 90 100 1980 PERCENT TRUCKS: 14.0
RUTT 1 SL 2 SL 2 SL t SL 7/42-12/82 VEHICLES: 13730106
FLUSH 1 St 1 SL 2 SE 2 SL 2 SL 7/42-12/82 18K AXLES: 2067966
CORR
RAVEL 1 SL {1 SL L it i *
ALLG CR 1 MO 2 MO
LONG CR 1 MO 2 SL K e e e e e *
TRANS CR 2 MO 3 MO 3 SL SKID NUMBER Tk
CRACKS NS PS NS DATE AVG LOW HIGH
PATCHING 1F 3G 2G 2G 1/76 52 31 60 *
FAIL/MI (o} 0 (o] 0 0 0 1/75 56 22 65
kkok  kkk ckkk kkk oskokck ckkk  kokk ckkk skkok kokok  kokok 2/74 64 41 70
RATING SCORES
SHOULDER 57 56 73 76 70  Bfi
ROADSIDE 77 75 92 75 80 75
DRAINAGE 83 77 87 80 80 80
TRAFFIC SER S0 84 94 80 80 90
Ak skokok kokk  kokok  koksk ckoksk skkok kokok  ckkk kokok okokok
PVMT URGENCY 2 7 9 2 3 2
B o e e et am e e - e e 4 = L R I e e e e e * *
B e e v o o e e o oo o = o = = e = e o " . . n o e e (o Ak e 48 o Me e e M AR e o ket e M e e v MR T A ik kL ek s e e e G e e e e o B e i T ek o L T S8 Ant Ak Em G e A W e A es e R S e R = ma e Ei e e e e e o v v e e e o
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX
1 S SC 20 MAINT 7/73 316 LT. W 4 120 EA-HVR
2 S HMAC 18 MAINT 2/68 340 D MOD AC
3 S HMAC 9 WID-STR 5/59 317 c AC
4 B FLEX 9 WID-STR 5/59 CRUSHED STONE 215A
5 S PCC 6 NEW CON 7/42 Sp
6 B FLEX 6 NEW CON 7/42 213
7 SG CLAY 6 NEW CON 7/42 CH,CL,MH

5.1 55.5 34.3
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1043 .
DISTRICT NO: 10 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 93/GREGG THORNTHWAITE INDEX: ~- - - - - - - - - - - - 3§.2
CONTROL-SECTION:  96- 4 MEAN TEMPERATURE : 44 48 55 65 72 78 82 81 76 66 55 48 64.8
HIGHWAY : us 80 PRECIPITATION: 3.5 3.8 3.5 5.7 4.7 4.7 2.8 2.8 5.4 3.4 3.9 4.2 48.4
MILE POINTS: 6.000 - 8.000 WET F-T CYCLES: t 1. 0o 0 o 0 0 O 0o O o O 4
LANE : R TOTAL F-T CYCLES: 9 6 1 0 0O O O O o o0 2 71 28
DIST TEMP CONSTANT: - - - - - - - - - - - - 26.6
FROM POST 6 TO POST 8 SOLAR RADIATION:
—————————————————————————————————————————————— o o e e e e e e e e e o e e e e e e = e e e = = = = o e v ot om o o = K
—————————————————————————————————————————————— T P K e o e e -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 11650 YR MEAN STD DEV N CV LOW HIGH
PRS 71 74 82 73 78 58 1980 PERCENT TRUCKS: 14.0 80 2.54 .467 9 18.3 1.90 3.60
RUTT 2 SL 2 SL 2 SL 9/39-12/82 VEHICLES: 64204736 77 3.14 .523 10 16.7 2.50 4.10
FLUSH 3 SL2MO2SL3MO1SL1SL 9/39-12/82 18K AXLES: 9672416 76 3.29 .610 10 18.5 2.20 4.20
CORR 75 3.19 .456 10 14.3 2.40 3.80
RAVEL 1 MO 2 MO 2 SL 2 MO | e * 73 3.44 . 406 7 11.9 3.00 4.20
ALLG CR 1 sL
LONG CR 2 SL 3 MO | Feeemem e *
TRANS CR 1 MO 2 SL 2 MO SKID NUMBER K o e e
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 16 16 T L LR TR
FAIL/MI o o o o o o DYNAFLECT DEFLECTION BASIN
dokk kokk skokk ckokok kokk ckokk kkk kokok kR kkk okokok
RATING SCORES w1 scl
SHOULDER 63 81 69 57 57 73 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 77 70 75 72 72 8/ 4/76  .874  .195 .346  .089
DRAINAGE _ 93 87 50 80 70 70
TRAFFIC SER 66 92 84 54 72 78 PAVEMENT SUBGRADE
kkok  kokok kkk kokok ckokok okkok ckkk  kokk  Nekok kkk  kkk STIFF. COEFF. : .503 .263
PVMT URGENCY 4 2 2 4 3 4 .
________________________________________________________________________________ * K e v 2 o o = B o - — = = - — — ——
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL Pl
1 5 sc 31 MAINT  8/75 3t6 B U a 78 AC .4 .4 .4
2 S HMAC 26 MAINT  11/65 340 c AC 5.2 1.4 1.4
3 S sC 24 MAINT  11/64 .3 3
4 S sC 23 MAINT  10/61 316 PB4 100 OA-135 .2 .3 3
5 S HMAC 19 WID-STR 10/57 317 D AC 2.0 2.0
6 S ST 19 WID-STR 10/57 304 B 3 0A-135 .3 .3
7 B FLEX 19 WID-STR 10/57 IRON ORE 214 6.0 12.0
8 s pCC 13 NEW CON 9/39 320 6.0 6.0
9  SG SAND 13 NEW CON 9/39 SC,CL,.CH 4.0 38.3 17.8

12 3
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‘_(f N a 1] . []
K e e e e e e e e e e e e e e e et — * K o e e e e o e e e e T e = o o e = - e o o = o o o e = e o e e e aa A e e e o e
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1072 .
DISTRICT NO: 10 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 212/SMITH THORNTHWAITE INDEX: - - - - - - - - - - - - -19.5
CONTROL-SECTION: 1934~ 2 MEAN TEMPERATURE : 36 39 45 55 65 73 76 715 68 58 45 38 56.5
HIGHWAY : FM 2015 PRECIPITATION: .5 .91.11.11.93.12.72.51.51.8 .6 .6 18.3
MILE POINTS: .000 - 2.850 WET F-T CYCLES: 1 1 1 0O 0o O O O O o0 o 1 6
LANE : L TOTAL F-T CYCLES: 21 18 13 2 0 O O O O 0 12 23 93
DIST TEMP CONSTANT: - - - - ~ - - - - - - - 13.6
FROM POST 6 TO POST 4 SOLAR RADIATION:
T ik e e v o e G e s e o e e =t o o e w Gm m t e e = s on e v s B o e b i e o e = A = o o 4 mm o o e v = o e = e e e e o o
H im ot e it o - —— —— K e e e e e e e e * B o o e e e e e s e S s A *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 520 YR MEAN STD DEV N CV LOW HIGH
PRS 89 86 80 93 85 B8 1980 PERCENT TRUCKS: 8.0 80 2.77 .550 10 19.9 2.10 3.70
RUTT 1 SL 2 SL 1 MO 4/54-12/82 VEHICLES: 1736396 77 3.40 .330 10 9.7 2.80 3.80
FLUSH 4/54-12/82 18K AXLES: 134926 76 3.18 .704 10 22.1 2.30 4.10
CORR 75 3.30 .464 9 14.1 2.50 3.90
RAVEL 2 MO 1 sl e e - * 74 3.28 .387 9 11.8 2.80 3.80
ALLG CR 1 MO 73 2.98 .487 g9 146.3 2.10 3.50
LONG CR 1 SL o e e e e e *
TRANS CR 1 SL 1 MO SKID NUMBER K e o e ek
CRACKS PS NS DATE AVG LOW HIGH
PATCHING 1 F 1 F 1G 2P 1P L e e
FAIL/MI o 0 o) 0o 0 0 DYNAFLECT DEFLECTION BASIN
ko ckokk  ckokok  dkokck  kokk kokok  kokok ckokk kkk  k¥k  kokok
RATING SCORES Wi sc1
SHOULDER 70 70 60 65 70 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 77 72 82 77 72 8/ 4/76 1.231 .546 .533 .248
DRAINAGE 83 80 63 80 77 80
TRAFFIC SER 70 86 80 80 80 88 PAVEMENT SUBGRADE
ok ok kkk ckkok okokk okdkk kokok ckkok ckkk  kokk  kkok  okkxk STIFF COEFF': _688 _275
PVMT URGENCY 2 2 4 3 4 3 .
B o e e it e e o e e o e e e H e e e o e e e e * K e e — — —  ————————————_—_——
K o o o e o ot s e e e e A o mn = e o o i et n oe v P S T v = T Y Y= = = e m e v P = mm o man = o o e e e = e oS4 m= T o n . a4t - v m— " " " - = = " = = e = =t = = e = e v v - . - —
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S ST 5 WID-STR 8/67 .6 .6
2 8 FLEX 5 WID-STR 8/67 .0 6.0
3 S SC 4 MAINT 7/60 .3 .3
4 S ST 1 NEW CON 4/54 304 A 3 80 O0A-135 .3 .4 .4
5 B FLEX 1 NEW CON 4/54 IRON ORE 214 6.0 6.0
6  S5G CLAY 4 NEW CON 4/54 CL,SC,CH 4.4 40.0 20.6
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______________________________________________ * o m  an e o e e e e v = am = e = a4 ot T e o e o = = = = o = = = = = = am — e - ————— -
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1174 '
DISTRICT NO: 11 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 174/NACOGDOCHES THORNTHWAITE INDEX: -~ - - - - - - - - - - - 39.6
CONTROL-SECTION: 175- 7 MEAN TEMPERATURE: 45 49 56 65 72 78 81 81 76 66 56 48 65.0
HIGHWAY : Us 59 PRECIPITATION: 4.2 3.7 3.84.84.6 4.4 3.6 4.44.7 3.4 4.1 4.6 50.2
MILE POINTS: 9.990 - 12.000 WET F-T CYCLES: 1 1 o0 0O 0O O o o0 O o0 o© 4
LANE : R TOTAL F-T CYCLES: 10 7 2 o 0o 0O o O o 2 8 34
DIST TEMP CONSTANT: - - - - - - - - - - 27.3
FROM POST 10 TOQ POST 12 SOLAR RADIATION:
______________________________________________ * T e e e e e v o A A A e = = = = = v " = A A —e o e = i e o = o = = = = - = b An - M tm = e - e - - = - v —— = — - —
—————————————————————————————————————————————— * K e e e e e e - Ko e e e e e e e e e e e A ——————— = ——
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 6021 YR MEAN STD DEV N CV LOW HIGH
PRS 70 100 100 92 45 1980 PERCENT TRUCKS: 21.0 80 3.39 .509 10 15.0 2.20 3.90
RUTT 4+ SL 2 sSL 2 SsL 9/59-12/82 VEHICLES: 14511271 77 4.05 . 165 10 4.1 3.90 4.30
FLUSH 2 MO 2 MO 1 SL 3 SE 9/59-12/82 18K AXLES: 3410822 76 4.40 . 170 10 3.9 4.10 4.60
CORR 2 St 75 4.13 . 195 10 4.7 3.80 4.40
RAVEL { 2 SL 2 SL T T T 74 3.86 .427 10 11.1 3.20 4.50
ALLG CR 3 MO 73 3.42 .435 4 12.7 2.80 3.80
LONG CR 1 SL A o e
TRANS CR 1 sL 1 SL SKID NUMBER K e e e
CRACKS  SEAL NS NS DATE AVG LOW HIGH
PATCHING tF 14/75 41 34 50 A e e o e e e e
FAIL/MI 0 o o) o] 0 11/75 42 34 49 DYNAFLECT DEFLECTION BASIN
hokok  kokk skkk  okokok dkokok  okokk  kokk ckckk kkk kkk sk kk 6/75 29 24 32
RATING SCORES 3/17% 29 22 40 wi SCI
SHOULDER 81 80 69 70 86 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 82 75 77 67 65 8/30/76 .839 .223 .282 .059 -
DRAINAGE 73 83 80 70 67
TRAFFIC SER 88 86 86 82 86 PAVEMENT SUBGRADE
Sk ckokok  kokok  kokd  okoksk kdkk  kkok kdkk dokk  kokok  kokk STIFF. COEFF.: .539 . 252
PVMT URGENCY 3 1 1 3 6
—————————————————————————————————————————————— L 3 F ot o im e = FK e e e i e e - o
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 30 MAINT 2/75' SILICEDOUS 340 D AC 4.5 1.0 1.0
2 S ASB 30 MAINT 2/75 SILICEQUS 292 4A AC 5.5 2.0 2.0 .
3 S SC 32 MAINT 1/74 . .3 .3
4 S sC 27 MAINT 7/68 PRECOATED AGGREGATE 316 PB 4 140 AC-5 .2 2 .2
5 S HMAC 23 MAINT B/65 340 D AC 5.0 1.3 1.3
6 S ST 19 RECONST 9/59 305 8 3 100 O0A-135 .3 .3 .3
7 S ST 19 RECONST 9/59 ROCK ASPHALT 305 2P 120 O0A-135 .2 .2 .2
8 B FLEX 19 RECONST 9/58 IRON ORE 214 12.0 12.0
9 SG CLAY 19 RECONST 9/59 CH,CL,MH 4.6 50.4 23.3
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’?f \ * 4 v ¥
B e e e e e e e A A e R e M e A e e A G A M e e e e * H ot e o o e v e e R - e MR - e e e e = = e = = = = = = = e e S = 0 = . . e e Y A G e P am e e e e = *
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1190
DISTRICT NO: 11 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 202/SABINE THORNTHWAITE INDEX: - - - - - - - - - - - - 36.6
CONTROL-SECTION: 64~ 5 MEAN TEMPERATURE : 45 49 57 65 72 78 81 80 76 66 55 48 64.8
HIGHWAY : Us 96 PRECIPITATION: 4.4 3.8 3.75.13.75.04.3 4,04.2 3.44.75.151.5
MILE POINTS: 6.000 - 8.000 WET F-T CYCLES: 1 0O O 0 o) o 0O o0 o0 © 0 3
LANE : L TOTAL F-T CYCLES: 10 6 2 o] 0 O O 0 © 3 8 30
DIST TEMP CONSTANT: - - - - - - - ~ - - - - 27.3
. FROM POST 8 TO POST 6 SOLAR RADIATION:
T e o e e an o " o ] " 0 o " n v * T e i i e e S S B s e e v T o m e o % Sl it = o = o = e e o o e e e e L Gt e i o %
K o e e e e e e e v Y e o~ e o o m ———— o ———— — * K om e - * T *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 2800 YR MEAN STD DEV N cv LOW HIGH
PRS 80 68 80 73 66 97 1980 PERCENT TRUCKS: 23.0 80 2.54 .425 10 16.7 1.80 10
RUTT 1 SL 1 5L 3 SL 3 SL 6/37-12/82 VEHICLES: 12012473 77 3.32 .3714 10 11.2 2.60 3.70
FLUSH 2 SL 2 sL 2 SL 3 SL 6/37-12/82 18K AXLES: 3169830 76 3.10 .521 10 16.8 2.00 3.80
CORR 1 sL 3 SE 75 3.14 .484 10 15.4 2.30 3.70
RAVEL 1 SL 1 SL R i e e * 74 2.63 .287 10 10.9 2.20 3.00
ALLG CR 1 SL 73 3.%57 .445 10 12.5 2.60 4.00
LONG CR t SL 1 MO 2 SL 2 SL 2 SL H o - *
TRANS CR 2 SL 1 MO 2 SL 2 SL 2 MO {1 SL SKID NUMBER et ke il *
CRACKS NS PS SEAL PS PS PS DATE AVG LOW HIGH
PATCHING 1t F 246G 4/75 36 27 41 K e e e e *
FAIL/MI 0 0 (o} 0 0 0 DYNAFLECT DEFLECTION BASIN
kokk kokk kkk ckkk ckokk okokok  kkok kokok dkokk  kokk kokk
RATING SCORES wi scI
SHOULDER 77 74 77 59 63 86 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 72 77 77 60 75 77 8/31/76- 1.429 .319 .469 .071
DRAINAGE 87 53 87 53 80 73
_TRAFFIC SER 86 88 84 72 80 78 PAVEMENT SUBGRADE
kkk kkok kkok ckokk skdkk kkk ockkk ckkk  kokok  kkok ok okok STIFF COEFF.: 767 229
PVMT URGENCY 3 3 o] 5 5 3
B o o e e e e e e o e e e o o * W s o am am e o s e e e e e e ba e o e e A e — * K e e e e e e e e e vt v i ————— *
1.
T o o v e M o o o o e o = e e i e e e e Nt A e b e o e 4 W I8 WB WA wm e e e e e ot e e T mm mm e A A e st et e i s B s e A e Ma e i e e S S48 T M e e e A SN b h a s T mh i —m bt At 4o —b R mm S m mm = = e e e *
STRUCTURAL SECTION WORK AGG APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 28 MAINT 6/79 316 B 4 140 AC .3 .3
2 S SC 27 MAINT 8/72 PRECOATED AGGREGATE 316 B PB 4 140 AC-5 .2 .2 .2
3 S HMAC 25 MAINT 8/66 : 340 D AC 5.2 1.5 1.5
4 S CMLRA 20 WID-STR 9/61 314 B 1.5 1.5
5 B FLEX 20 WID-STR 9/61 IRON ORE 214 .0 7.0
6 S CMLRA 16 MAINT 11/54 314 cc 1.3 1.3
7 S PCC 8 NEW CON 6/37 SP 6.0 9.0
8 SG CLAY 8 NEW CON 6/37 CL,CH 4.6 38.3 28.6
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1974)

MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 47.9
73 78 82 81 77 67 58 51 66.3

4.0 3.5 3.6 3.7 4.5 3.8
0 0 0 (o] o 0 o/ O 3

4.0 4.3 46.4

0 0 0 0 0 0 1 6 24
- - - - - - - - 29.6
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 1.99 .682 10 34.3 .80 2.90
77 2.94 .41 10 14.0 2.20 3.70
76 2.09 .893 10 42.7 .50 3.70
75 2.21 .853 {0 38.6 1.00 3.50
74 2.78 .627 t0 22.5 1.90 3.60
73 2.34 .682 7 29.5 1.40 3.40
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV  MEAN STD OEV
8/31/76 1.648 .921 .578 .342
PAVEMENT SUBGRADE
STIFF. COEFF.: .613 .238

APPL THICKNESS

PCNT RATE CENT EDGE TTC LL PI
.3
.2

5.0 1. 1

4.2 32.4 14.9

LOCATION ENVIRONMEMTAL - 20 YEAR SUMMARY (1955-
SECTION ID NO: 1248 °
DISTRICT NO: 1 JAN FEB MAR APR
COUNTY NO/NAME: 228/TRINITY THORNTHWAITE INDEX: - - - -
CONTROL-SECTION: 319- 2 MEAN TEMPERATURE : 48 51 58 67
HIGHWAY : SH 94 PRECIPITATION: 3.8 3.6 3.4 4.5
MILE POINTS: 2.940 - 4.950 WET F-T CYCLES: 1 0O O o
LANE : L TOTAL F-T CYCLES: 8 5 2 0
DIST TEMP CONSTANT: - - - -
FROM POST 24 TO POST 22 SOLAR RADIATION:
W e e e o o e e e e o —  — — — — — — — — * W e e e e e = e = = -
—————————————————————————————————————————————— N K e et e e e e - m e ———— = X *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 7% 74 73 1980 ADT: 1555
PRS 68 63 85 58 63 100 1980 PERCENT TRUCKS: 23.0
RUTT 1 SL 2 SL 1+ SL 1 SL 1 SL 6/30-12/82 VEHICLES: 698001 1
FLUSH 2 SE 1 SL 2 SL 2 MO 6/30-12/82 18K AXLES: 1828249
CORR 1 sL '
RAVEL 1 MO 1 MO 1 SL K e e e e *
ALLG CR { MO 1 SL
LONG CR t MD 1 SL 2 sL i it i *
TRANS CR 2 MD 1 SL 2 SbL SKID NUMBER *
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 1P 2G 26 3°P 5/75 53 48 58 *
FAIL/MI 0 0o 0 o 0 0
kek dheokok eskok kokk kokok okkk kkk kokk  koksk  kkk  kkok
RATING SCORES
SHOULDER BO 70 70 60 65 55
ROADSIDE 7 80 82 65 77 75
DRAINAGE 97 80 87 60 87 67
TRAFFIC SER 92 88 76 70 86 84
Aok Nedkk  ekok ok okoksk ckkok kol ckkok kokok kkok  kokk
PVMT URGENCY 4 7 0 7 6 3
e e v . = - * K e e e e e e e e s e e * *
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
1 S SC 20 MAINT 1/79 316 4 140 AC
2 S SC 17 MAINT 8/72 LIGHTWEIGHT 316 LT. W 4 140 EA-HVR
3 S HMAC 13 MAINT 5/58 317 D MOD AC
4 S ST 3 NEW CON 6/30
5 S ST 3 NEW CON 6/30
6 B FLEX 3 NEW CON 6/30 38 MO
7 SG CLAY 3 NEW CON 6/30 CL,ML,CH
8 Y h ¥
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gy *
LOCATION

SECTION ID NO: 1234

DISTRICT NO: 12

COUNTY NO/NAME: 20/BRAZORIA

CONTROL-SECTION: 178- 3

HIGHWAY : SH 35

MILE POINTS: 25.830 - 27.810

LANE : L

FROM POST 28 TO POST 26

JAM FEB MAR APR
THORNTHWAITE INDEX: - - - -
MEAN TEMPERATURE: 52 55 60 68

PRECIPITATION: 4.0 4.2 3.1 3.2
WET F-T CYCLES: 0 ¢ 0] 0
TOTAL F-T CYCLES: 3 1 ) o}

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-

1974)
MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 38.5
74 79 82 81 78 70 62 55 68.5
4.9 6.2 4.2 5.57.34.2 4.4 4.6 55.7
0 0 0 0 (o] 0 o) (o] 0
0 o) 0 o 0O & 0O 1 8
- - - - - - - - 33.2
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 3.47 .340 10 9.8 3.00 4.00
77 4.01 . 173 10 4.3 3.80 4.30
76 4.31 .251 10 5.8 4.00 4.70
75 4.50 . 115 10 2.6 4.30 4.70
74 4.32 . 155 10 3.6 4.10 4.50
73 4.29 .238 10 5.9 3.80 4.50
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
PAVEMENT SUBGRADE
STIFF. COEFF.: .000 . 000

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

1.0
5.3 1.0
3.

coo
O W0 W= -
[eNoNeoNeoRe!

6.

L K K e e
e e o e e e F S g *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 7760
PRS 73 83 90 78 83 83 1980 PERCENT TRUCKS: 14.0
RUTT 1 SL 2 SL 1 SL 12/37-12/82 VEHICLES: 33675680
FLUSH 12/37-12/82 1BK AXLES: 5073042
CORR
RAVEL 1 SL o e e e - *
ALLG CR {1 MO
LONG CR 1 MO 1 SL 1 MO 2 SL 1t MO K e e *
TRANS CR 2 MO 2 MO 2 SL 2 MO 2 SL 2 SL SKID NUMBER
CRACKS PS PS PS NS NS NS DATE AVG tOW HIGH
PATCHING
FAIL/MI o o0 o} 0 0 0
Mok dokk kokk kdkok kkk kdkok dkokk kkd ok dokok kkx
RATING SCORES
SHOULDER 66 69 73 70 59 86
ROADSIDE 82 87 87 87 82 77
DRAINAGE 77 80 90 80 80 80
TRAFFIC SER 88 78 86 70 68 80
Aok kokok kokk sokk kokok okok okkok dkokk kol dokk kokok
PVMT URGENCY 4 0 0 4 4 3
L R e i e e * H e e e e e e e ——————— *
K e e e e e e - m———— -
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S HMAC 67 MAINT 10/71 340 H AC
2 S HMAC 56 MAINT 7/67 340 H AC
3 S HMAC 33 WID-STR 3/59 317 D MOoD
4 S PCC 33 WID-STR 3/59 320
5 S PCC 12 NEW CON 12/37 SP
6 SG CLAY 12 NEW CON 12/37 CH,CL,ML

5.3 56.3 39.7
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LOCATION
SECTION ID NO: 1250

DISTRICT NO: 12

COUNTY NO/NAME: 102/HARRIS
CONTROL-SECTION: 500- 3
HIGHWAY : IH 45

MILE POINTS: 100 - 2.1
LANE: L

FROM POSYT 26 TO POST 24

PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75

PRS 89 82 87 73
RUTT 2 sSL

FLUSH

CORR

RAVEL 2 SL 2 sL

ALLG CR .

LONG CR 1 5L 2 SL 2 MO

TRANS CR 1 SL 1 SL 1 SL 2 MO
CRACKS NS NS NS NS
PATCHING 1 G
FAIL/MI o] 0 0 0]
Hokk Rokok Rk Kk K

RATING SCORES

Akok Kok kokok  kokok

SHOULDER 67 76 77 64
ROADSIDE 82 80 85 70
DRAINAGE 83 80 93 . 80

TRAFFIC SER 82 84 80 70
Akk kokk kokk KKk KRk ¥Rk kK KEX

PVMT URGENCY 3 0 0 6

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - - 11.2
MEAN TEMPERATURE: 52 54 61 69 75 80 83 82 79 71 61 55 69.0
PRECTPITATION: 3.5 3.6 2.8 3.5 4.9 4.8 3.6 4.2 5.4 4.3 3.6 3.8 48.1
00 WET F-T CYCLES: (o} 0 (e} (o} (o] 0 0 o (o] (o} 0 (o} o}
TOTAL F-T CYCLES: 2 1 (o} 0 (0] (o] 0 o 0 0 (0] 1 6
DIST TEMP CONSTANT: - - - - - - - - - - - - 33.4
SOLAR RADIATION:
_____________________________________________________________________________________________ E 3
——————————————————————————————————————————————— * Py 0 S O T L e,
TRAFFIC SERVICEABILITY INDEX
T4 73 1980 ADT: 56448 YR MEAN STD DEV N Ccv LOW HIGH
92 78 1980 PERCENT TRUCKS: 8.0 80 4.14 . 151 10 3.6 3.90 4.40
6/52-12/82 VEHICLES: 130097216 77 4.18 . 148 10 3.5 4.00 4.40
6/52-12/82 18K AXLES: 10165830 76 4.46 .212 10 4.8 4.10 4.70
7% 4.30 . 160 8 3.7 4.00 4.50
—————————————————————————————————— * 74 4.214 . 196 8 4.6 3.80 4.40
73 4.32 .217 5 5.0 4.10 4.60
1 SL 1 MO F e e e e e e e e *
1 SL 2 MO SKID NUMBER e e *
NS NS DATE AVG LOW HIGH
K e e e e e e e e e *
o} 0 DYNAFLECT DEFLECTION BASIN
*okk kkk kKX
w1 SCI
63 77 DATE MEAN STD DEV MEAN STD DEV
75 60 8/20/76 .685 .09% .024 .013
80 80
56 78 PAVEMENT SUBGRADE
Fokk kK kkk STIFF. COEFF.: 1.463 .153
3 4
——————————————————————————————————————————————— * H ot o o e an e e e e
__________________________________________________________________________________________________________________________________ E 3
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION J0B TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
i S HMAC 262 MAINT 9/80 340 AC 6.0 1.0 1.0
2 S HMAC 134 WID-STR 6/71 340 D AC 5.3 5.3 5.3
3 S PCC 134 WID-STR 6/71 360 .0 10.0
4 S PCC 28 NEW CON 6/52 320 10.0 10.0
5 B FLEX 28 NEW CON 6/52 SHELL 212 A 6.0 6.0
6 SG CLAY 28 NEW CON 6/52 CH,CL,MH 5.2 66.6 43.9
__________________________________________________________________________________________________________________________________ *
* A v, [ a &
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LOCATION ENVIRONMENTAL ~ 20 YEAR SUMMARY (1955-1974)
SEGTION ID NO: 1263
DISTRICT NO: 12 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 85/GALVESTON THORNTHWAITE INDEX: - -~ - - - - - - « - - - 18.4
CONTROL-SECTION: 192- 4 MEAN TEMPERATURE : 53 55 61 69 75 80 83 83 80 73 63 57 69.7
HIGHWAY ; SH 6 PRECIPITATION: 2.6 2.6 2.12.73.14.03.14.66.12.83.04.040.6
MILE PODINTS: 1.980 - 3.890 WET F-T CYCLES: 0O 0 O 0 o 0 o0 0 o0 o0 o0 o° o]
LANE : R TOTAL F-T CYCLES: 0O 0 0O 0O O O o0 0o o0 o0 o0 o 1
DIST TEMP CONSTANT: - ~ - - - = - - - - - - 34.3
FROM POST 2 TO POST 4 SOLAR RADIATION:
T om o e e = i . A o = ——— * T e e o e e e e v e G s W e e e R P e = T v " T P S S e e e o e n o = = = = " = - = . . e = = v o Sr i —— *
e T R R — * B e e e e e e e * H s vt v s e e = = *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 8041 YR MEAN STD DEV N CV LOW HIGH
PRS 81 88 92 92 93 100 1980 PERCENT TRUCKS : 13.0 80 4.13 157 10 3.8 3.90 4.40
RUTT 2 SL tSL {1 SL 3/66-12/82 VEHICLES: 21685440 77 4.38 113 10 2.6 4.20 4.50
FLUSH 1 sL 3/66-12/82 18K AXLES: 3011701 76 4.72 079 10 1.7 4.60 4.80
CORR 1 sL 75 4.50 .087 9 1.9 4.40 4.60
RAVEL 1 SL K e o * 74 4.43 .050 9 1.1 4.40 4.50
ALLG CR 73 4.72 .123 10 2.6 4.60 4.90
LONG CR {1 MO 1 SL o e e *
TRANS CR 1 MO 2 SL 1 SL 1 SL 2 SL SKID NUMBER o e *
CRACKS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING : R T *
FAIL/MI o) 0 0 o 0 0 DYNAFLECT DEFLECTION BASIN
skok ok kkok dekok  skkk okdkek skdesk eokock dkokok dkkck kokk kokok
RATING SCORES Wi sC1
SHOULDER 70 65 80 55 60 60 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 82 85 75 771 15 8/20/76 .493 .083 .016 .008
DRAINAGE 90 73 90 80 60 73
TRAFFIC SER 84 74 88 78 74 86 PAVEMENT SUBGRADE
skkok  ckokok  dkokok  kksk ckokok ckdkok  ockkok  kokok  skkk  kkk  kkok STIFF' COEFF_: 1'806 '155
PVMT URGENCY 3 0 o] 2 2 1 !
. v e T e ——— & T kR —— * H o e e e o e e o e n i A = e o e *
H e o e e n e e e e ke i e e e e o e s o e e e ——— e e e *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 51 MAINT 8/73 340 H AC 9.0 1.0 1.0
2 S HMAC 39 MAINT 7/69 340 D AC 5.0 8. .8
3 S HMAC 39 MAINT 7/69 340 G AC 4.7 1.3 1.3
4 S HMAC 32 NEW CON 3/66 340 D AC 5.2 4.8 4.8
5 B CS 32 NEW CON 3/66 SHELL 951 CEMENT 12.0 12.0
6 SB LSS 32 NEW CON 3/66 260 LIME 6.0 6.0 6.0
7 SG CLAY 32 NEW CON 3/66 CH,CL,MH 5.4 59.8 38.6
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LOCATION
SECTION ID NO: 1289
DISTRICT NO: 12
COUNTY NO/NAME: 170/MONTGOMERY

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

THORNTHWAITE INDEX: ~ - - - - 13.1
CONTROL-SECTION: 110- 4 MEAN TEMPERATURE: 49 52 59 68 74 80 83 82 78 69 59 52 67.5
HIGHWAY : IH 45 PRECIPITATION: 3,5 3.6 2.54.34.84.42.84.24.94.13.74.247.0
MILE POINTS: 6.270 - 8.270 WET F-T CYCLES: 1 0 o} (o) 0 (o} (o} 0 0 (o] (o] 1
LANE: L TOTAL F-T CYCLES: 7 3 1 0 o} o o] o] (o] 1 3 16
DIST TEMP CONSTANT: - - - - - - - - - - - 30.9
FROM POST 81 TO POST 79 SOLAR RADIATION:
H o om e e e e e e e e . - et o = — F o e e e e e e e e e e e - — *
e T T L L L T e H e o v = - o - . * B e e e e e e e e - —— — —— %
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 53000 YR MEAN STD DEV N cv LOWw HIGH
PRS 60 78 88 83 87 92 1980 PERCENT TRUCKS: 8.0 77 3.83 .457 10 11.9 2.90 4.20
RUTT 1 St 2/60-12/82 VEHICLES: 117905920 76 4.08 .524 8 12.9 3.10 4.60
FLUSH 2/60-12/82 18K AXLES: 9186226 75 3.9 .449 8 11.8 3.20 4.50
CORR 1 SL 74 4.14 .367 8 7.4 3.70 4.60
RAVEL e e e e ikt * 73 4.04 .250 8 6.2 3.50 4.30
ALLG CR
LONG CR 2 SE 1 MO 1 SL 2 SL 2 SL 1 SL e *
TRANS CR 3 MO 2 MD 2 SL 2 SL 1 SL 1 SL SKID NUMBER oo o e e e e e e e e e — e — e e *
CRACKS NS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING t F R e et L e LR LD Bt D) *
FAIL/MI ¢} 8] 0 (¢} 0 (o} DYNAFLECT DEFLECTION BASIN
ok ckkk ko kkok skkk ockkok koo dkokok  skokok kb kkok
RATING SCORES Wi SCI
SHOULDER 79 86 93 69 66 51 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 87 87 77 75 72 8/19/76 .636 . 158 .038 .037
DRAINAGE 97 67 90 67 B7 73
TRAFFIC SER 84 88 82 88 92 80 PAVEMENT SUBGRADE
skdok  okckok okokok  kokok  kokok kokk  kokok kokk  kdkok  kkk  kokk STIFF‘ COEFF_: 1_462 _168
PVMT URGENCY 5 (o] (o] 3 0 4
M mn e e e L - — = — b e T * K e r e m e E - e —— — *
K e e e e e e e e e o e o o e e e e e o e o e e ——— = — *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 62 MAINT 6/72 340 H AC 9.0 1.0 1.0
2 S HMAC 48 MAINT 10/66 340 G AC 4.6 2.0 2.0
3 S PCC 36 NEW CON 2/60 320 11.0 11.0
4 B FLEX 36 NEW CON 2/60 218 4.0 10.0
5 SG CLAY 36 NEW CON 2/60 CL,SC,CH 4.3 41.6 20.3
K e e e o e e e e o e e o o e o o e ot et e e e e o et e ot o e e o o o e o e e o o e e e *
[ ¥ ) A\ . &
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1307
OISTRICT NO: 12 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 170/MONTGOMERY THORNTHWAITE INDEX: - - - ~ - - - - - - - -~ 13.1
CONTROL-SECTION: {1062- 3 MEAN TEMPERATURE: 49 52 59 68 74 80 83 82 78 69 59 52 67.5
HIGHWAY : FM 1485 PRECIPITATION: 3.5 3.6 2.54.34.84.42.,84.24.94.13.74.247.0
MILE POINTS: 21.780 - 23.780 WET F-T CYCLES: 1 O (0] 0 o] O 0 0 0 0 o 0 1
LANE : R TOTAL F-T CYCLES: 7 3 1 o} o] o) [¢) o (o) o 1 3 16
DIST TEMP CONSTANT: - - - - - - - - - - - - 30.9
FROM POST 12 TO POST 14 SOLAR RADIATION:
gy g K o o e e e e e e e e e o e e *
K e e e e e e ———— E SNy Uy B S g g S *
PAVEMENT CONDITION SURVEY TRAFFIC ) SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 4000 YR MEAN STD DEV N cv LOW HIGH
PRS 100 39 50 58 48 25 1980 PERCENT TRUCKS: 8.0 80 3.48 . 365 t0 10.5 2.90 4.10
RUTT t MO t SL 11/56-12/82 VEHICLES: 8703775 77 3.99 . 233 10 5.8 3.60 4.30
FLUSH 2 SL t MO 11/56-12/82 18K AXLES: 677901 76 4.21 . 247 10 5.9 3.60 4.50
CORR 1 SL 74 4.28 . 126 4 2.9 4.10 4.40
RAVEL 1 SL 1 St i MO 1 SL o e e e — * 73 4.04 . 180 7 4.5 3.80 4.20
ALLG CR 1 SE 3 SE
LONG CR 3 MO 2 SE 2 MO 3 SE Mo e e e *
TRANS CR 1 SL 3 MO 3 SE 2 MO 3 SE SKID NUMBER K e e e e *
CRACKS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1 G 26 1G B s *
FAIL/MI (¢ 3 0 o] 0 ¢/ DYNAFLECT DEFLECTION BASIN
RRok kAR kokok kkk kokok kokok ok kokk skokok dokk Kok ok .
RATING SCORES Wi SCI
SHOULDER 75 65 70 75 70 45 . DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 72 77 85 75 85 65 8/19/76 1.324 .209 .397 .085
DRAINAGE 67 67 90 73 77 70
TRAFFIC SER 86 80 80 88 84 76 PAVEMENT SUBGRADE
Akk kAR kdkok kkk kokk dokok kokk kokk kokk dokk Aok k STIFF. COEFF.: 710 .230
PVMT URGENCY 2 o] o 5 o} 6
g O VU N gy S g g *
F o e e v e e e e e e em o e e e e o e T e e e e e — o lm e e e e e T T e e e e e e e = e e e e e e e — = — *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 11 MAINT 6/73 .3 .3
2 S HMAC 5 MAINT 10/65 340 D AC 4.5 2.8 .0
3 S ST 2 NEW CON 11/56 .7 .7
4 B FLEX 2 NEW CON 11/56 8.0 8.0
5 SG CLAY 2 NEW CON 11/56 CL,ML,CH 28.9 18.8
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K e e e e e e e e e e —————————— - * H s e o it e e o e e = o = = " o+ 4 . m m m  m  m e am e e e s e — —

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

SECTION ID ND: 1323
DISTRICT NO: 12 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 237/WALLER THORNTHWAITE INDEX: -~ - - - - - - - - - - 16.3
CONTROL-SECTION: 50- 5 MEAN TEMPERATURE : 48 51 59 68 74 80 83 82 78 70 59 52 67.5
HIGHWAY : Us 290 PRECIPITATION: 3.4 3.6 2.03.85.14.22.43.75.04.03.53.6 44.4
MILE POINTS: 12.460 ~ 14.720 WET F-T CYCLES: o} 0 0 o} o} ¢} o 0 o] 0 ¢} 1
LANE : R TOTAL F-T CYCLES: 7 3 0 o o o} 0 o o} 1 3 15
DIST TEMP CONSTANT: - - - - - - - - - - - 30.7
FROM POST 12 TO POST 14 SOLAR RADIATION:
K e e o e o o s e e B K e e e e o o ok o e o o o i o e 1 o e e o e
K e K ¥ e g O g

PAVEMENT CONDITION SURVEY TRAFFIC : SERVICEABILITY INDEX

PVMT RATING 80 77 76 75 74 73 1980 ADT: 12678 YR MEAN STD DEV N cv LOW HIGH
PRS 87 68 60 66 88 65 1980 PERCENT TRUCKS: 14.0 80 3.95 .299 10 7.6 3.20 4.30
RUTT 1 SL 1 SL 1 St 8/31-12/82 VEHICLES: 58284784 77 3.17 .455 10 14.3 2.60 4.00
FLUSH 1 SL 8/31-12/82 18K AXLES: 8780785 76 3.37 .634 i0 18.8 2.50 4.20
CORR 75 3.60 .408 10 11.3 3.00 4.20
RAVEL 1 SL F e e e * 74 3.62 .289 11 8.0 3.30 4.30
ALLG CR {1 SL 73 3.75 .230 10 6.2 3.40 4.10
LONG CR 1 SL 2 MO 2 MO 3 MO 1 SL 2 MO it e e * :

TRANS CR 1 SL 2 MO 3 MO 2 M0 1 MO 3 MO SKID NUMBER ] e e et b ittt
CRACKS NS NS NS NS NS NS DATE AVG LOW HIGH

PATCHING 1G 1 F 2G 1 F Ko e e -
FAIL/MI 0o o] o] o} o} o} DYNAFLECT DEFLECTION BASIN

Hekk kokk ckdkok okokok kkk ckkk kdkk kokk kokok kokk kok¥ :

RATING SCORES w1 SCI
SHOULDER 65 65 85 45 60 65 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 70 75 82 85 75 65 8/18/76 .416 . 124 .019 .012
DRAINAGE 70 77 73 80 77 73
TRAFFIC SER 82 84 84 82 78 80 PAVEMENT SUBGRADE
dekk ok kok skokk okokok Aok dkokok skokok kokk kkok kkok kokk STIFF. COEFF.: ! 1.946 .188
PVMT URGENCY 3 o} o 5 o} 4

K o e e e e e e e e - e ———— * K e e e ———-————— . ——— * M e e e et e e e o . —
Mmoo e o e e o o A o e e o o A - v A e o T A S A G s S o o o s mm e AR R S o o S G A A A = = o = = . o = = - = - . ——— ——

STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
R | S HMAC 38 MAINT 8/79 340 AC 6.0 1.0 .0

2 S HMAC 38 MAINT 8/79 340 AC 6.0 t.0 .0
3 S HMAC 30 MAINT 6/67 340 H AC 4.5 2.0 .0
4. S HMAC 24 WID-STR 8/63 340 D 3.5 .0
5 B CS 24 WID-STR 8/63 SILICEQUS CEMENT 6.0 .0 12.0
6 S HMAC 17 MAINT 7/52 317 S D MOD MC-~1 1.3 .0
7 S PCC 14 WIDEN 12/49 SP .0 9.0
8 S PCC 7 NEW CON 8/31 6.0 .0
9 SG SAND 7 NEW CON 8/31 SC,CL,ML 25.8 11.0
R ot e e e n e e e e e e e 4 0 b ot o o o o = Te " e S M M v M Ra i - = = e b A6 Fa m e An e o e e 4w b e A R e me e M Ba M e e e e e A S e e ton b P e - e e e e o e e A Aa - - *
v ¥ ’ s - [ 1]
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STRUCTURAL SECTION WORK

LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE
1 S SC 31 MAINT /77
2 S sC 24 MAINT 8/69 PRECOATED AGGREGATE
3 S 5C 20 MAINT 8/64
4 S CMLRA 18 MAINT 10/58
5 S SsC 15 MAINT 6/52
6 S ST 13 RECONST 2/52
7 B FLEX 13 RECONST 2/52 SILICEOUS
8 SG CLAY 13 RECONST 2/52 CL,SC,ML

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1349
DISTRICT NO: 13 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 62/DEWITT THORNTHWAITE INDEX: - - - - - - - - - - - - -10.t
CONTROL-SECTION: 270- 1 MEAN TEMPERATURE: 50 55 61 70 76 81 84 84 79 71 61 654 69.3
HIGHWAY : SH 72 PRECIPITATION: 2.32.81.52.84.53.91.22.55.64.22.32.0235.8
MILE POINTS: 9.010 - 11.010 WET F-T CYCLES: (o) o} &) o 0O 0] 0 0 0 0O 0 0 1
LANE : L TOTAL F-T CYCLES: 6 3 o 0 0O 0 o o &) 0 1 3 i5
DIST TEMP CONSTANT: - - - - - - - - - -~ - - 33.1
FROM POST 22 TO POST 20 SOLAR RADIATION:
H e e e e e e e e n v — — — — * K e e o e o e e e ot T T e e e e e e e o = et A ae - = i e v = e e e o = e = 4= = o o = — = —
W e e - e e e e e e — - * L il R e ke * K e e R ——— e ———— o ———
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1150 YR MEAN STD DEV N cv Low HIGH
PRS 78 90 92 83 86 80 1980 PERCENT TRUCKS: 18.0 80 2.99 .762 10 25.% 1.40 3.60
RUTT 1 MO 1 SL 1 St 1 SL 2/52-12/82 VEHICLES: 5485866 77 3.11 .549 10 t7.6 2.20 3.90
FLUSH 1 MO ‘ 2/52-12/82 18K AXLES: 1085516 76 3.20 1.007 i0 31.5 1.10 4.20
CORR 1 SL 75 3.09 .681 9 22.0 1.70 4.00
RAVEL 1 SL 1 SL A o o e e * 74 3.02 .570 9 18.9 1.90 3.60
ALLG CR 73 3.22 .539 10 16.7 2.20 3.90
LONG CR 1 SL 1 SL 2 MO K e e o *
TRANS CR 2 MO 2 MO 2 SL 2 SL 1 SL SKID NUMBER e e e itttk
CRACKS SEAL SEAL SEAL SEAL SEAL SEAL DATE AVG LOW HIGH
PATCHING 2 G 2 G 116G 3F 2F 1F 5/75 43 25 55 K o e e e e e
FAIL/MI (o] 0] &) 0 0 o} 5/7% a7 28 56 DYNAFLECT DEFLECTION BASIN
okok kokk kokok kkk Rokk kokok okkok okok okok ok kokok koo
RATING SCORES Wi SCI1
SHOULDER 51 80 77 70 70 75 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 82 90 87 82 82 7/27/76 1.168 .225 . 331 .094
DRAINAGE 20 87 20 80 73 77
TRAFFIC SER 92 86 86 80 84 20 PAVEMENT SUBGRADE
ok kokk kkk kokk kokok kokok dkokok kokok kkok ok dokok STIFF. COEFF.: T 720 .228
PVMT URGENCY 4 0 O 6 4 3
K o e e e ——— A K e e gy g

AGG. APPL THICKNESS

ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1.0 ’
316 PB 4 110 AC-5 .3 .3 .3
316 .3 .3
7 .7
.3 .3
304 76 RC-2 .4 .4 .4
i1.0 11.0

4.3 34.9 16.0
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1974)

MAY UUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 19
75 80 83 83 78 70 61 54 68.8

4.7 4.01.6 2.75.74.12.92.8239.3

0 o] 0 0 o] 0 o o 2

0 o 0 0 0 0 0 2 11
- - - - - - - - 32.8
SERVICEABILITY INDEX
YR MEAN STD DEV N Ccv LOW HIGH
80 3.66 .369 10 10.1 3.10 4.40
77 4.12 .123 10 3.0 4.00 4.30
76 4.35 .306 10 7.0 3.60 4.70
75 4.04 .259 10 6.4 3.60 4.40
74 4.17 .223 10 5.3 3.70 4.40
73 4.10 .210 10 5.1 3.70 4.40
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
7/29/76 1.126 .492 . 365 .214
PAVEMENT SUBGRADE
STIFF. COEFF.: .765 . 249

APPL THICKNESS
PCNT RATE CENT EDGE
.3

5.2

-
-

.3
.2

ONWWOWWhA
WNOWWOoDWWdL

[2}
N

H o e e e e = A A . - — i - - —————— * e e v e e = A 2 e e e —— ——— ———
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-
SECTION ID NO: 1365
DISTRICT NO: 13 JAN FEB MAR APR
COUNTY NO/NAME: 76/FAYETTE THORNTHWAITE INDEX: - - - -
CONTROL-SECTION: 211- 6 MEAN TEMPERATURE:" 50 54 61 70
HIGHWAY : us 77 PRECIPITATION: 2.5 3.1 1.8 3.4
MILE POINTS: 7.000 - 9.000 WET F-T CYCLES: 1 0O o0 ©
LANE : R TOTAL F-T CYCLES: 5 2 0 o
DIST TEMP CONSTANT: - - - -
FROM POST 6 TO POST 8 SOLAR RADIATION:
H o e e e e e e e e e e e e  ——— o ————_—_— o i e - * B e e e o o e v = = T T A - - —————
F e et e e o e e e e a4 i o = e =  — -—— * H o o e i e e o e * *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 174 73 1980 ADT: 3660
PRS 92 100 90 95 90 95 1980 PERCENT TRUCKS: 18.0
RUTT 1 SL 1 SL 4/40-12/82 VEHICLES: 11189965
FLUSH 2 SL 1 sL 4/40-12/82 18K AXLES: 2214087
CORR
RAVEL 3 SL 1 SL et *
ALLG CR 1 SL
LONG CR 1 sL e o e e *
- TRANS CR SKID NUMBER *
CRACKS NS DATE AVG LOW HIGH
PATCHING i6 9/76 34 29 48 *
FAIL/MI o 0 0 0 0 0 9/76 35 24 47
Kokk  ckokok ko Mok skokk okkk kokk kokk ckkk  kkok kkk 6/75 33 23 37
RATING SCORES 6/175 33 27 37
SHOULDER 84 84 83 74 70 40 8/74 38 30 43
ROADSIDE 65 90 90 67 80 65 8/74 40 36 44
DRAINAGE 90 77 90 67 73 70
TRAFFIC SER 86 86 92 78 82 82
kokk kokok dkk ckkok okkok kokk okkk ckokk  kokok kokk  kokok
PVMT URGENCY 2 0 o 2 ) 3
W e o e o an e e e e e - =y = A = — * M e e e e = —————— — - —— * *
M e e o m o v e on G e e e EE G e e A . o e e e o = S AR R e MR s S E M M S Em M e = e S e e e e S S S e BB S e e = S G Em M A Em mm A A s M W S e e A e = = = = = e = e - m P = P = e e W M i e e = e = - ———— —— —— — - R W Me A e
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
1 S sC 38 MAINT 8/179 316 B PB 4 130 AC
2 S HMAC 28 MAINT 8/73 LIMESTONE/CALICHE 340 D AC
3 S SC 17 MAINT 7/64 316 PB 3 100 O0A-135
4 S SC 13 MAINT 9/60 PRECOATED AGGREGATE 303 B 4 90 O0A-135
5 S CMLRA 12 MAINT 5/56
6 S SC 11 MAINT 7/53
7 S ST 7 STAGE 8/40 305 100 0A-230
8 S ST 7 STAGE 8/40 305 180 O0A-230
9 B FLEX 6 NEW CON 4/40 SILICEQUS 213A
10  SG CLAY 6 NEW CON 4/40 CH,CL,SC

56.8 34.4
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LOCATION
SECTION ID NO: 1394
DISTRICT NO: 13

COUNTY NO/NAME: 90/GONZALES
CONTROL-SECTION: 25- 5

HIGHWAY : Us 90A
MILE POINTS: 4,000 -~ 6.000
LANE : L

FROM POST 6 TO POST 4

PAVEMENT CONDITION SURVEY

PVMT RATING 80 76 75 74 73
PRS 95 95 90 100 100
RUTT 1 SL 1 SL
FLUSH 1 SL 1 sL
CORR
RAVEL 1 SL
ALLG CR
LONG CR
TRANS CR
CRACKS
PATCHING 1t G 1 F
FAIL/MI 0 0 0 0 o

kokk  kokk  okokok okkok  kokok kokok kkk Ak kkk

RATING SCORES

SHOULDER, 70 64 56 56 39
ROADSIDE 85 87 67 80 67
DRAINAGE 90 83 60 20 73

TRAFFIC SER’ 84 84 82 88 86
sdok Aokl kokok okkk ok Rk okokk kkok Kok

PVMT URGENCY 2 O 3 o) 5

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC AVG

THORNTHWAITE INDEX: - - - - - - - - - - - - -14.5
MEAN TEMPERATURE: 50 54 6t 70 75 81 84 83 79 70 60 53 68.9
PRECIPITATION: 2.02.6 1.7 2.8 3.84.1 1.3 2.34.54.12.3 1.8 33.3
WET F-T CYCLES: 1 o 0 0 0 o] 0 ) 0O o 0 0 1
TOTAL F-T CYCLES: 6 3 0 0 0 0 0 o ) 0 1 3 14
DIST TEMP CONSTANT: - - ~ - - - - - - - - - 32.6

SOLAR RADIATION:

———————— 3 T U)o 4 KK n ot am mn e e e e e e am = n - ————
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 1800 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 3.81 . 409 10 10.7 3.20 4.40
10/49-12/82 VEHICLES: 8112208 75 3.79 .408 9 10.8 3.00 4.30
10/49-12/82 18K AXLES: 1605125 74 3.76 .348 10 9.3 3.10 4.10
73 3.68 .260 10 7.2 3.30 4.00
M o e - — *
H e am s o e . B o o A . e e S b e o o *
SKID NUMBER K e e
DATE AVG LOW HIGH
9/76 32 23 42 K o e e e -
9/76 314 19 44 DYNAFLECT DEFLECTION BASIN
KoKk Ak 6/75 36 19 46
6/75 36 17 45 Wi SCI
DATE MEAN STD DEV MEAN STD DEV
7/29/76 1.136 .317 .412 .178
PAVEMENT SUBGRADE
*oA ok kokok STIFF. COEFF.: .907 . 250
———————— L e RGP RRpENPERSR K e o e e e e e e e e o - = = = . -
B e e e e e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL Pl
1 S SC 12 MAINT 9/77 316 B PB 4 130 AC .3 .4
2 S sC 10 MAINT 6/71 PRECOATED AGGREGATE 316 PB 4 110 AC-5 .3 .3 .3
3 S CMLRA 9 MAINT 3/60 ROCK ASPHALT .8 .8
4 S sC 7 MAINT 8/54 303 B 4 110 DA-135 .3 .3 .3
5 S HMCL 6 NEW CON 10/49 sP H 0A-230 .6 .6
6 B FLEX 6 NEW CON 10/49 LIMESTONE/CALICHE 213 6.0 5.0
7 SG CLAY 6 NEW CON 10/49

CL,SC,SM

4.4 39.0 20.4
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LOCATION

SECTION ID NO: 1412

DISTRICT NO: 13

COUNTY NO/NAME: 241/WHARTON

CONTROL~SECTION: 89- 6

HIGHWAY : us 59

MILE POINTS: 15.330 - 17.330

LANE : L

FROM POST 32 TO POST 30

PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75 74 73

PRS 78 77 90 78 93 100
RUTT 1 MO 1 SL
FLUSH 2 MO 1 SL
CORR
RAVEL 1 st 1 SL
ALLG CR 1 SL
LONG CR 2 St 1 St
TRANS CR 1 SL 1 SE 1t SE 2 SL
CRACKS SEAL NS PS NS NS
PATCHING

FAIL/MI )

Heokok kokok  kkok dkokdk kokok kokk kkk ko k

RATING SCORES

SHOULDER 71
ROADSIDE 85
ORAINAGE 57

TRAFFIC SER 88

dokk  kokk kokok hkok kkok kkok kokk  kokk

PVMT URGENCY 3

0 0] O 0 0

67 80 73 73 81
85 82 80 77 75
77 80 80 60 70
86 84 72 76 82

(0] 0 5 3 1

DIST TEMP CONSTANT: - - -
SOLAR RADIATION:

TRAFFIC
1980 ADT: (o)
1980 PERCENT TRUCKS: .0
1/29-12/82 VEHICLES: o}
1/29-12/82 18K AXLES: (o)

SKID NUMBER
DATE AVG LOW HIGH

ENVIRONMENTAL -~ 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - ~ - - - - - - - - - - 3.3
MEAN TEMPERATURE: 59 54 61 69 75 80 82 82 78 71 61 54 68.6
PRECIPITATION: 2.7 3.22.23.23.75.13.03.65.85.02.42.,942.9
WET F-T CYCLES: 0 0 O o (&) o} 0 o] 0 C 0 (o) 1
TOTAL F-T CYCLES: 4 2 o 0 o o 0 0 0] o 0 2 11

- - - - - - - - 32.8
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW HIGH
80 4.13 .371 10 9.0 3.60 4.70
77 4.07 .380 10 9.3 3.40 4.60
76 4.63 .200 10 4.3 4.20 4.80
75 4.30 .218 9 5.1 4.00 4.60
74 4.40 . 122 9 2.8 4.20 4.60
73 4.07 L2111 10 5.2 3.80 4.30
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
7/28/76 .694 .035 .018 .004
PAVEMENT SUBGRADE
STIFF. COEFF.: 2.009 . 164

STRUCTURAL SECTION

LAYER DESCRIPTION JOB

S HMAC

PDNDUTH DN -
oVununnuna
X
=
h-d
(¢}

WORK AGG.
TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
33 MAINT 11/73 LIGHTWEIGHT 340 D AC
33 MAINT 11/73 292 A 4 AC
20 MAINT 9/66 PRECOATED AGGREGATE 316 PB 4 110
19 MAINT 9/63 340 D AC
11 MAINT 6/56 ROCK ASPHALT 319 Db
9 MAINT 4/48
2 NEW CON 1/29 69
2 NEW CON 1/29 CH,CL,MH

ADMIX PCNT RATE CENT EDGE

AC-5

APPL THICKNESS

10.1 1.0 1.0
4.4 2.5 2.5
.2 .3 .3

5.5 1.5 1.5
1.0 1.0

.8 .8

6.0 9.0

5.2 66.2 43.7
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g g g gy S e *
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1438
DISTRICT NO: 13 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 241/WHARTON THORNTHWAITE INDEX: - - - - - - - - - - - - 3.3
CONTROL-SECTION: 1412- 3 MEAN TEMPERATURE: 51 54 61 63 75 80 82 82 78 71 61 54 68.6
HIGHWAY : FM 1301 PRECIPITATION: 2.7 3.2 2.23.23.75.13.03.65.85.02.42.942.9
MILE POINTS: 14.870 - 15.870 WET F~T CYCLES: 0 0 0o 0] 0 0 0] o 0 0 o o} 1
LANE: L TOTAL F-T CYCLES: 4 2 (0] 0 o o} o] 0 o} o} 0 2 11
DIST TEMP CONSTANT: - - - - - - - - - - - - 32.8
W-M CO.LINE TO { MI. N. SOLAR RADIATION: '
Ko o e e . e e e e e e e e e - - —— * K o e e e e e e e e v e e e s i o e e e e e e m e e e e e = = e
B e e e R * R e ettt * e e e e r e e mr e - — *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1950 YR MEAN STD DEV N cv LOW HIGH
PRS 73 63 81 78 82 50 1980 PERCENT TRUCKS: 8.0 80 3.60 .292 5 8.1 3.10 3.80
RUTT 2 SL 6/58-12/82 VEHICLES: 6923777 77 3.90 .339 5 8.7 3.50 4.40
FLUSH 1 SL 6/58-12/8B2 18K AXLES: .539161 76 4.12 L3717 5 9.1 3.50 4.50
CORR 1 SL 1 SL 75 3.74 . 400 9 10.7 3.00 4.30
RAVEL 1 SL 2 st 1 sL B et dn bt * 74 3.62 .222 9 6.1 3.20 3.90
ALLG CR 1 SL 1 SL . 73 3.41% .375 10 11.0 2.60 3.80
LONG CR {1 MD 2 SL 2 SL 2 MO {1 SL 2 SE For e e e o *
TRANS CR 2 MO 3 MO 2 SL 2 MO 3 SL 3 SE SKID NUMBER B el b e e i
CRACKS P3 PS PS PS PS NS DATE AVG LOW HIGH .
PATCHING 1 G 3 F 9/76 a2 30 49 e e e
FAIL/MI 0 o &) 0 o o) 9/76 32 18 42 DYNAFLECT DEFLECTION BASIN
dokok bRk kkok okokok kokok kokk kokok kR kkok kokok kokok 5/75 26 16 34
RATING SCORES 5/75 30 19 42 w1 SC1
_ SHOULDER 80 70 70 50 55 60 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 - 85 85 80 80 75 7/28/76 1.163 .246 . 102 .045
DRAINAGE 83 80 20 80 67 73 \ ’
TRAFFIC SER 86 82 84 80 66 84 PAVEMENT SUBGRADE
Nokk kkok kokok kokok bk kokok kkok okok kokok dokk kokok STIFF. COEFF.: 2.190 173
PVMT URGENCY 4 0 (o] 6 5 4
e Ly gy g g K K e e ————
B st e o o i e e MR Mmoo Ak e e e e SR N me e T s P mm e mm e e GG AN R Y Ak e WE W R R e e T M v Ne m e e s h e v v = e A o - e b b - Rt e he g AL e S B M R e e e e e = e o e e e e A AR M e M M e e n e a = e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 16 MAINT 7/78 316 8 PB 4 130 AC .3 .4
2 S CMLRA 5 WID-~STR 7/68 ROCK ASPHALT 330 B AC 2.1 .0
3 S ST 5 WID-STR 7/68 320 B 4 90 AC-S .3 .0 .3
4 B CS 5 WID-STR 7/68 1182 CEMENT .0 8.0
5 SB LSS 5 WID-STR 7/68 260 LIME .0 6.0
6 S PCC O NEW CON 6/58 6.0 .0
7 SG CLAY O NEW CON 6/58 CH,CL,SC 4.5 56.5 32.8
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K e e e e *
LOCATION

SECTION ID NO: 1543

DISTRICT NO: 15

COUNTY NO/NAME: 15/BEXAR

CONTROL ~SECTION: 25- 2

HIGHWAY : IH 10

MILE POINTS: 33.130 - 35.130

LANE : R

FROM POST 588 TO 580

PAVEMENT CONDITION SURVEY
PVMT RATING 80, 77 76 75 74 73

PRS 95 80 57 87 95 77
RUTT 2 SL 2 SL

FLUSH 1 sL 1 MO 2 SL 2 SL 2 SL
CORR

RAVEL 2 SL 2 MO 1 SL
ALLG CR 1 SL

LONG CR 1 MO 1 SL”
TRANS CR i MO

CRACKS PS NS
PATCHING 2F 3G 1 F

FAIL/MI 0O 0 0 0 ¢ 0
Mok kkok kokk ko dokk kR kokE KKk Kkk KAk Rk

RATING SCORES

SHOULDER YAl 64 64 60 67 76
ROADSIDE 17 85 82 75 20 87
DRAINAGE 70 93 a3 80 83 90

TRAFFIC SER 90 G4 90 78 78 80

ko kk kkk okkk kokk kkdk k¥ k  kkk ckkw

PVMT URGENCY 2 3 9 3 0 3

THORNTHWAITE INDEX: - - -

MEAN TEMPERATURE: 50 54 61
PRECIPITATION: 1.7 2.1

WET F-T CYCLES: 0 [0/ 0
TOTAL F-T CYCLES: 5 2 o}

DIST TEMP CONSTANT: - - -
SOLAR RADIATION:

70 75 8t 84 84 79 70 59
1.3 2.33.82.91.93.24.413.22.21.430.0

ENVIRCNMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

-16.7
52 68.6

0 0o ¢/ o 0 0 0 o 1
0 0 0 0 0 0 [¢) 2 12

- - - - - - - - 32.4
B e e e e i e v = = e = o o o o e o . —
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 3.73 .347 10 9.3 3.10 4.20
77 3.20 .381 9 11.9 2.80 4.00
76 3.17 .643 10 20.3 2.00 4.20
75 3.08 .449 9 14.6 2.50 3.80
74 3.30 .325 9 9.9 2.90 3.90
73 3.46 .340 10 9.7 2.80 3.90
. 2 T .
s s e e o e - — —— =
DYNAFLECT DEFLECTION BASIN
Wi scI
DATE  MEAN STD DEV MEAN STD DEV
6/22/76 1.011  .143 233 .055
PAVEMENT SUBGRADE
STIFF. COEFF.: .488 .207

STRUCTURAL SECTION WORK

LAYER DESCRIPTION JOB TYPE  DATE AGG / SO
1 S HMAC 110 MAINT 8/78
2 S HMCL 110 MAINT 8/78
3 S ST 110 MAINT 8/17.
4 S HMAC 74 MAINT 8/6
5 S HMAC 36 NEW CON 8/62
6 B FLEX 36 NEW CON 8/62
7 B FLEX 36 NEW CON 8/62
8 B AS 36 NEW CON 8/62
9 SB LSS 36 NEW CON 8/62 CLAYEY SAND
10 SG CLAY 36 NEW CON 8/62 CH

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

6.0 1.0 1.0
1.0 .4

.3 .3

4.8 1.0 1.0
4.9 1.5 1.5
14.5 .0

9.0 13.5

4.2 3.0 3.0
3.5 6.0 6.0

5.4 74.0 49.5

F e e e - — —— - *
TRAFFIC
1980 ADT: 14800
1980 PERCENT TRUCKS: 25.0
8/62-12/82 VEMICLES: 43596976
8/62-12/82 18K AXLES: 12593449
L e T it *
o e e e = = — - &
SKID NUMBER
DATE AVG LOW HIGH
7/76 27 20 934
4/76 14 14 14
4/76 15 15 15
6/75 33 23 47
T el T *
AGG.
IL TYPE ITEM CL TYPE GR RATE
340 D AC
350 D AC
320 B B 4 100 AC
340 D AC
317 D AC
sp
sp
sp AC
sp LIME
v X

. [}
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______________________________________________ F e et o e et e e e o e a1 e e o e o 2 o 2n T e e e e o A s T e e o e e e o e e e mn o
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

SECTION ID NQ: 1585
DISTRICT NO: 15 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 95/GUADALUPE THORNTHWAITE INDEX: - - - - - - - - - - - - -16.3
CONTROL-SECTION: 366- 3 MEAN TEMPERATURE: 50 54 61 70 75 81 84 83 79 70 59 52 €8.6
HIGHWAY : SH 123 PRECIPITATION: 1.8 2.5 1.3 2.4 3.93.1 1.7 3.44.03.52.4 1.6 31.4
MILE POINTS: 10.179 - t2.139 WET F-T CYCLES: o} o} 0 (o] o} (o} o} o} o (o] 0 (o) 1
LANE : R TOTAL F-T CYCLES: 6 3 o} (o} 0 o} o o} o o} o} 3 13
DIST TEMP CONSTANT: - - - - - - - - - ~ - - 32.1
FROM POST 24 TO POST 26 SOLAR RADIATION:
______________________________________________ H e o e o e e e e e et o e e — = K
---------------------------------------------- K et e e e e m =K K e e e m — = ¥
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 3100 YR MEAN STD DEV N cv LOW HIGH
PRS 78 95 48 43 46 68 1980 PERCENT TRUCKS: 11.0 80 3.44 .272 10 7.9 3.10 3.90
RUTT t St 2 sSL 7/33-12/82 VEHICLES: 13550119 77 3.51 .420 t0 12.0 2.60 4.30
FLUSH 2 SL 7/33-12/82 18K AXLES: 1550192 76 2.60 .696 10 26.8 1.50 3.50
CORR 2 st - 7% 2.42 .421 9 17.4 1.70 3.00
RAVEL 1 sSL 3 SE 1t SL 1 SL Moo o e * 74 2.54 .316 9 12.4 2.10 2.90
ALLG CR 2 sL
LONG CR 2 MO 1 SL 2 MO 2 MO 2 SL A e e e e *
TRANS CR 2 SL 2 SL 3 MO 2 MO 3 SE SKID NUMBER K e e e *
CRACKS NS PS PS PS PS DATE AVG LOW HIGH
PATCHING 3F 26 2F K o e *
FAIL/MI o 0 0 1 1 0 DYNAFLECT DEFLECTION BASIN
kokk kkk kkok kkk kkk kokk kkk okokk kdkck kokk kkk
RATING SCORES w1 SCI
SHOULDER 67 79 64 64 66 71 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 90 82 87 82 20 82 6/23/76 .824 .240 074 .037
DRAINAGE 87 80 83 80 90 90
TRAFFIC SER 94 86 74 82 86 90 PAVEMENT SUBGRADE
*okok kokk ckokok kokok  kkok okokk dkokk ok okokok okokok ok STIFF. COEFF.: 1.959 .188
PVMT URGENCY 3 2 4 6 (o] 4
______________________________________________ K mmm e e e m e m e e m =K K e e e e = — K
__________________________________________________________________________________________________________________________________ *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
‘LAYER DESCRIPTION JUB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 39 MAINT S/77 AC 1.0 1.0
2 S ST 15 WIDEN 11/55 305 A 4 100 O0A-175 3 (o} .3
3 S ST 15 WIDEN 11/55 305 A 4 100 OA-175 3 (o} .3
4 B FLEX 15 WIDEN 11/55 LIMESTONE/CALICHE 211 .0 6.0
5 S HMAC 12 MAINT 1/53 317 B AC 4.5 2.3 2.3
6 S HMAC 12 MAINT 1/53 317 D AC 5.0 .8 .8
7 S PCC 3 NEW CON 7/33 SpP 6.0 9.0
8 SG CLAY 3 NEW CON 7/33 CL,SC,SM 4.1 37.1 17.9




€5-d

4 X

955-1974)
APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - - -10.3
71 76 81 83 83 B8O 73 64 57 70.6
1.93.74.91.63.96.84.32.12.6237.2
0O 0 0 0O O O 0O ©o0 o 0
0O 0 0 O 0O O O o0 O 3
- - - - - - - - - 355
* K o e e e e e e e e - ————
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HI
80 3.90 .287 10 7.4 3.50 4
77 3.74 .165 10 4.4 3.50 4
76 3.63 .287 10 7.9 3.30 4
75 4.47 .125 10 2.8 4.30 4
* 74 3.65 172 10 4.7 3.40 4
73 3.26 .240 10 7.4 2.80 3
*
K e e e e e e e e - W e = =
M o o o - a4 T e e o A e = = =
DYNAFLECT DEFLECTION BASIN
' Wi sCI
DATE MEAN STD DEV MEAN STD DEV
8/26/76 1.125 262 .321  .0860
PAVEMENT SUBGRADE
STIFF. COEFF.: .436 221
* K e e e e e e e
APPL THICKNESS
DMIX PCNT RATE CENT EDGE TTC LL PI
-5 .3 .3 .3
7.5 1.3 1.3
7.0 2.5 2.5
12.0 .0
-175 .3 .3 .3
-2 7T 1.4 1.4
10.0 8.0

4.2 21.7 12.3

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1
SECTION ID NO: 1632
DISTRICT NO: 16 JAN FEB MAR
COUNTY NO/NAME:  4/ARANSAS THORNTHWAITE INDEX: - - -
CONTROL-SECTION: 180- 5 MEAN TEMPERATURE : 54 57 &3
HIGHWAY : SH 35 PRECIPITATION: 2.02.2 1.2
MILE POINTS: 3.730 - 5.730 WET F-T CYCLES: 0o o o
LANE : L TOTAL F-T CYCLES: 1 0 o
' DIST TEMP CONSTANT: - - -
FROM POST 26 TO POST 24 SOLAR RADIATION:
______________________________________________ EY K e e o o o e = = e 2 o - - - o 7 o o = — " — o 4 . o o = e = o o e = = = = = e o~~~ —
______________________________________________ * B e o e e -t mm e am o - . - ——
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 ‘74 73 1980 ADT: 0
PRS 87 98 90 92 100 95 1980 PERCENT TRUCKS: .0
RUTT i SL 2 sL 5/48-12/82 VEHICLES: )
FLUSH 2 sL 1 sL 5/48-12/82 18K AXLES: 0
CORR t sL
RAVEL 1 sL 1 st 2 sL t sL e
ALLG CR
LONG CR K o e e
TRANS CR SKID NUMBER
CRACKS  SEAL DATE AVG LOW HIGH
-PATCHING
FAIL/MI o o o o o o
Nokok kckk kokk ckokok kokok dkckk kokk okokok skokk  kk ok kkk
RATING SCORES
SHOULDER 83 79 80 81 79 83
ROADS IDE 77 82 77 70 80 75
DRAINAGE 90 93 37 70 60 67
TRAFFIC SER 82 88 88 84 82 84
dokok  okokok okokok koksk  kokdk kokok kkk kokk Nokk  kkk kkk
PUMT URGENCY 2 O O 2 2 2
F o e e e e e e e =t . - * K ocr e e v == ———
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE A
1 s scC 22 MAINT 8/72 ROCK ASPHALT 316 B PB 3 90 AC
2 S CMLRA 20 MAINT 7/69 ROCK ASPHALT 330 B AC
3 S HMAC 16 WID-STR 5/60 SHELL 317 C MOD AC
4 B FLEX 16 WID-STR 5/60 SHELL sp
5 s sc 15 MAINT 6/54 303 8 2 90 OA
6 s ST 11 NEW CON 5/48 sp RC
7 B FLEX 11 NEW CON 5/48 SHELL sp
8  SG SAND 11 NEW CON 5/48 SC,SM,SW
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LOCATION

SECTION ID ND: 1674
DISTRICT NO: 16
COUNTY NO/NAME: 149/LIVE OAK
CONTROL-SECTION: 254- 1
HIGHWAY : us 281
MILE POINTS: 17.250 - 19.310
LANE : R
FROM POST 28 TO POST 30
*
*
PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75 174
PRS 75 70 88 90 90
RUTT 2 SL 2 SL 1 SL
FLUSH 3 MO 3 SL 2MO t MO 1 SL
CORR
RAVEL 2 SL 1 sL
ALLG CR 1 SL
LONG CR 1 sL
TRANS CR 1 SL
CRACKS PS NS
PATCHING 1F 16 16
FAIL/MI ) 0 0 0 o
dkok  kokok  skokk okokk  kokk okokok kkok  kkk  kkok
RATING SCORES
SHOULDER 76 74 83 73 80
ROADSIDE 77 77 80 85 72
DRAINAGE 90 80 73 90 80
TRAFFIC SER 74 82 82 80 80
sk ke ekok ckokok  skokok  ckokodk ckkok kkk  kokk  kkok
PVMT URGENCY 4 0 0 4 3
*
*
STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB  TYPE  DATE
1 S sC 63 MAINT 9/73
2 S HMAC 60 MAINT  12/70
3 S sC 55 MAINT 9/68
a4 S CMLRA 40 WID-REC 7/63
5 s ST 40 WID-REC 7/63
6 B LST 40 WID-REC 7/63
7 B LST 40 WID-REC 7/63
8 S PcC 12 NEW CON 7/33
9  SG CLAY 12 NEW CON 7/33

MAY JUN JUL AUG SEP OCT NOV DEC AV
- - - - - - - - ~-19.
76 81 83 83 79 71 62 55 69.

3.83.21.52.96.03.41.6 1.6 31,

0 (&) 0 0 (&) ¢] 0 0
0 o] 0] [ o} o o) 1
- - - - - - - - 34.
SERVICEABILITY INDEX
YR MEAN STD DEV N cv LOW
80 2.87 .472 10 16.4 1.70
76 3.58 . 750 9 21.0 2.20
7% 3.17 .701 10 22.1 2.00
74 3.56 .532 10 14.9 2.60
73 3.60 .374 10 10.4 3.00
DYNAFLECT DEFLECTION BASIN
w1 SCI
DATE MEAN STD DEV MEAN STD DEV
8/27/76 - 1.220 .305 .471
PAVEMENT SUBGRADE
STIFF. COEFF.: .576 .228
APPL THICKNESS
PCNT RATE CENT EDGE TTC LL PI
.3 .3 .3
4.9 1.3 1.3
.3 .3 .3
1.3 1.3
.3 .3 .3
1.0 .0 9.0
1.2 7.0 .0
6.0 9.0

ENVIRONMENTAL -~ 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -
MEAN TEMPERATURE : 52 56 62 71
PRECIPITATION: 1.8 2.4 .9 2.2
WET F-T CYCLES: o o o o
TOTAL F~T CYCLES: 3 1 0 o©
DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:
: TRAFFIC
73 1980 ADT: 6289
78 1980 PERCENT TRUCKS: 15.0
7/33-12/82 VEHICLES: 20308512
7/33-12/82 18K AXLES: 3289320
o e e ———— *
2 st K e e *
2 sL SKID NUMBER *
NS DATE AVG LOW HIGH
36 6/75 56 53 59 *
o 6/75 58 45 66
KAH KA 6/75 43 35 53
6/75 50 43 55
79
80
87
90
dokok ok ok
2
AGG.
AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
ROCK ASPHALT 316 B PB 3 90 AC-5
340 D AC
ROCK ASPHALT 316 PB. 3 90 AC-5
ROCK ASPHALT 330 B AC
ROCK ASPHALT 320 PE. 2 90 DA-175
LIMESTONE/CALICHE LIME
LIMESTONE/CALICHE 248 A 4 LIME
CL,CH,SC

4.2 48.0 26.7

G

WNO WY =

. 168
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1718
DISTRICT NO: i6 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 186/REFUGIO THORNTHWAITE INDEX: - - - - - - - - - - - - -9.9
CONTROL-SECTION: 447- 4 MEAN TEMPERATURE: 55 58 64 71 77 81 84 84 80 73 64 57 71.0
HIGHWAY : SH 202 PRECIPITATION: 1.92.71.6 2.6 4.54.12.23.86.74.7 2.22.2239.3
MILE POINTS: 3.990 - 6.000 WET F-T CYCLES: 0 0 0 0 0 o 0 0 o} o 0o o 0o
LANE: L TOTAL F-T CYCLES: 3 1 o} o} 0 0 0 0 0 o} o} 1 6
DIST TEMP CONSTANT: - - - - - - - - - - - - 36.1
FROM POST 6 TO POST 4 SOLAR RADIATION:
K e e e e K K e e e 2 e e o e o e 2 2 e e e e 2 7 o e e o e *
K e e e K e e gy *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 76 75 74 73 1980 ADT: 770 YR MEAN STD DEV N cv LOW HIGH
PRS 88 90 100 | 100 95 1980 PERCENT TRUCKS: 14.0 80 3.88 .579 10 14.9 3.10 4.50
RUTT t SL 2/48-12/82 VEHICLES: 4201113 77 3.58 .527 10 14.7 2.60 4.10
FLUSH 2 MO 1 SL 2/48-12/82 18K AXLES: .632093 76 3.31 1.082 10 32.7 1.50 4.40
CORR 7% 3.78 .487 g 12.9 2.80 4.30
RAVEL Ko e e * 74 3.50 .552 10 15.8 2.50 4.10
ALLG CR 1 SL 73 3.30 .485 10 14.7 2.60 3.90
tONG CR b K e *
TRANS CR SKID NUMBER e itttk *
CRACKS DATE AVG LOW HIGH
PATCHING 16 1G 1 F 6/75 68 51 77 K o e e e e *
FAIL/MI 0 O 0 0 0 6/75 60 48 71 DYNAFLECT DEFLECTION BASIN
Sk kokok kkk skokok kokok ddokok kokk kb kokk Kk Rk ok
RATING SCORES w1 SCI
SHOULDER 75 85 60 70 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 80 82 75 85 8/26/76 1.830 .461 .816 211
DRAINAGE 90 53 80 63 0
TRAFFIC SER 82 84 72 76 86 PAVEMENT SUBGRADE
dokk skokok kokk okokok kokok kkok ko kkk kkok kokok Kok ok STIFF. COEFF.: .433 .249
PVMT URGENCY 2 0 3 3 3
K ot e o ot o 1 o e i bt e o e s e b o e mm B JK e e e e e s e s e e e e * H o e e e e e *
K e e e e o e et ot e ot e 7 S S i e e e e — *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 12 MAINT 6/77 316 B PB 4 130 AC-5 .3 .0
2 S sC 11 MAINT 9/73 ROCK ASPHALT 316 PB 4 100 AC-S5 .3 .3 .3
3 S SC 8 MAINT 9/68 PRECOATED AGGREGATE 316 PB 3 90 AC-5 .3 .3 .3
4 S CMLRA 6 MAINT 9/65 ROCK ASPHALT 330 B 1.3 1.3
5 S sSC 5 MAINT 9/61 PRECOATED AGGREGATE 303 B 2 90 O0A-175 .3 .3 .3
6 S sC 3 MAINT 9/55 303 B 2 80 0A-175 .3 .3 .3
7 S ST 2 NEW CON 2/48 305 75 O0A-230 .3 .4 .4
8 S ST 2 NEW CON 2/48 305 145 O0A-230 .3 .2 .2
9 B FLEX 2 NEW CON 2/48 LIMESTONE/CALICHE SP 4.0 .0
10 SB FLEX 2 NEW CON 2/48 210 6.0 .0
" SG CLAY 2 NEW CON 2/48 CL,SC,CH 4.2 42.0 22.3
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LOCATION

SECTION ID NO: 1721
DISTRICT NO: 16
COUNTY NO/NAME: 196/REFUGIO
CONTROL-SECTION: 447- 5
HIGHWAY : FM 774
MILE POINTS: 2.040 - 4.030
LANE : R
FROM POST 2 TO POST 4
PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 75 74
PRS 88 92 95 100 88
RUTT 2 sL {1 SL 1 SL
FLUSH 1 MO 1 SL
CORR
RAVEL 2 St
ALLG CR
LONG CR 1
TRANS CR
CRACKS SEAL NS
PATCHING 1 G 2 F

FAIL/MI 0 0 0 (o) (o]

ohk kkok kk ok ok kolok kokk ok ok kokok kR
RATING SCORES
SHOULDER 80 70 65 65 60
ROADSIDE 90 87 82 80 75
DRAINAGE 20 80 20 90 67
TRAFFIC SER 82 82 84 72 76

Aok kokk kokok kokk kokk kokk kk ok ko kokok
PVMT URGENCY 2 o} o} 2 4

STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB  TYPE DATE
1 S sC 35 MAINT 8/75
2 S sC 25 MAINT 9/68
3 S CMLRA 23 MAINT 8/66
4 S SC 21 MAINT 8/64
5 S ST 10 WID-REC 7/58
6 S ST 10 WID-REC 7/58
7 B FLEX 10 WID-REC 7/58
8 B FLEX 10 WID-REC 7/58
9 B FLEX 1 NEW CON 11/48
10  SG CLAY {1 NEW CON {1/48

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - = - -9.9
MEAN TEMPERATURE: 55 58 64 71 77 81 84 84 BO 73 64 57 71.0
PRECIPITATION: 1.9 2.7 1.6 2.6 4.5 4,1 2.2 3.86.7 4.7 2.2 2.2 39.3
WET F-T CYCLES: o O 0o o O O O O o O o o (o}
TOTAL F-T CYCLES: 3 1 o 0 0o O O o0 O o0 o ) 6
DIST TEMP CONSTANT: - - - - - - - - - - - ~ 36.1
SOLAR RADIATION:
________ * T e e e L e e i e e e o e e e M e s s A S o At e e om e A W A S = T e = S o ot T o = . = = P - b -
________ * K e e e e, e - v e e = B e o e o e n e e e e = = = - A% ———— " =
TRAFFIC SERVICEABILITY INDEX
73 1980 ADT: 1100 YR MEAN STD DEV N CV LOW HIGH
88 1980 PERCENT TRUCKS: 14.0 80 3.59 .563 10 15.7 2.60 4.30
11/48-12/82 VEHICLES: 6240009 77 3.87 .275% 10 7.5 3.30 4.00
11/48-12/82 18K AXLES: 939884 76 3.53 .699 10 19.8 2.50 4.40
74 3.32 .640 ' 9 19.3 2.20 4.30
1 SL A o e e e * 73 3.37 .510 10 15.2 2.60 4.30
e e e e e e v e e > o~ — —————————— — * .
SKID NUMBER o e e
DATE AVG LOW HIGH
2 F 5/76 41 33 51 A o e e *
o} 5/76 40 32 48 DYNAFLECT DEFLECTION BASIN
Aokok ok ok
Wi sc1
75 DATE MEAN STD DEV MEAN STD DEV
77 ’ 8/26/76 2.437 .488 .946 . 165
87
76 PAVEMENT SUBGRADE
*KK KoKk STIFF. COEFF.: .430 .209
3
-------- * H o e e e e s =t i e o s e e = o n o am = *—""“"“"""""““""""""‘"‘""“T‘_"""'"'"'—"
AGG. APPL THICKNESS
AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
LIMESTONE/CALICHE 3i6- B A 3 95 AC-5 .4 .3 .3
PRECOATED AGGREGATE 316 re 3 90 AC-5 .3 .
ROCK ASPHALT 330 8 1.1 1.1
PRECOATED AGGREGATE 316 PB 2 90 O0A-175 .3 3 .3
305 8 1 75 0A-175 .3 4 .4
305 B 8 150 OA-175 2 2 .2
LIMESTONE/CALICHE 218 B .0 9.0
LIMESTONE/CALICHE 218 . 5.0 .0
11.0 11.0
CH,CL 5.2 57.2 34.8
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£ 3
£
B e e e e e e v e e i e e — e = e e e — o A . — — T e v v o o e s e e e = A A e e i D e e = = im . mm et e o e e Be e = = = = o = = = e Em e e e e - m . m — — — — — — —
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1734
DISTRICT NO: 17 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NGOV DEC AVG
COUNTY NO/NAME : 26/BURLESON THORNTHWAITE INDEX: - - - - - - - - - - - - 2.1
CONTROL~SECTION: 1i6- 3 MEAN TEMPERATURE : 48 51 69 68 74 80 84 83 78 69 58 52 67.4
HIGHWAY : SH 21 PRECIPITATION: 2.4 2.92.24.13.64.12.42.65.43.63.23.039.5
MILE POINTS: 19.840 - 21.820 WET F-T CYCLES: 1 o o o o o o 0O O O O 2
LANE : R TOTAL F-T CYCLES: + 6 2 O 0O 0 0 0 O O O 3 14
DIST TEMP CONSTANT: - - =~ - - - - - - - - - 30.5
FROM POST 20 TO POST 22 SOLAR RADIATION:
______________________________________________ * T e ot s e s o e e e et e G W = = = e An e %% A e Wt e = e d M v = mp Wa v A e o= = ——— A e A M AR AR e S e Y e = - ———————
K e e e e e e e e e e e e —————— * H e o et e - . . - —— * M e o o e e e et e e m v e e e e e e e e e e e e e
PAVEMENT COMDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 76 75 74 1980 ADT: 0 YR MEAN STD DEV N cv LOW HIGH
PRS 44 68 77 1980 PERCENT TRUCKS: .0 76 2.95 .381 10 12.9 2.20 3.50
RUTT 2 SL : 7/37-12/82 VEHICLES: (o] 7% 3.10 . 409 9 13.2 2.60 3.70
FLUSH 2 SL 7/37-12/82 18K AXLES: (o] 74 2.43 .339 9 13.9 2.00 2.80
CORR
RAVEL 2 MD i *
ALLG CR 1 MO
LONG CR 2 SL 2 MO 2 SL H o e *
TRANS CR 2 SL 2 MO 1 SL SKID NUMBER Ko e o e e e e e e e — e e
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 2 F 3 G 3 F 2/1% 35 21 43 R i et E b BT
FAIL/MI 0 0 [0} DYNAFLECT DEFLECTION BASIN
Aok dkkk  okokdk kokk  dkk dkkok kdkok  ckkk  kokok ko kakok
RATING SCORES LA SCI
SHOULDER 290 65 70 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 65 80 6/ 71/76 .962 . 149 .076 077
DRAINAGE 83 63 77
TRAFFIC SER 88 82 82 PAVEMENT SUBGRADE
kokok ockokk kckok kkw kokok kkok ckkok kokdk kkk kkk kkxk STIFF COEFF_: 1_824 .176
PVMT URGENCY O 5 4
—————————————————————————————————————————————— * F o e e e — e o K T b R R ettt Rt

STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI

1 S ST 31 WID-REC 10/79 320 B8 P8 3 100 AC .3 .3

2 B FLEX 31 WID-REC 10/79 CRUSHED STONE 249 1.0 9.0

3 B AS 31 WID-REC 10/79 292 4 AC 4.7 1.0 1.6

4 SB LSS 31 WID-REC 10/79 262 LIME 1.5 1.0 5.0

5 S HMAC 23 MAINT 7/67 SLAG AC 7.0 1.0 t.0

6 S HMAC 18 WID-STR 2/59 317 c AC 1.3 1.3

7 S HMAC 18 WID-STR 2/59 317 D AC 1.0 1.0

8 B FLEX 18 WID-STR 2/59 215 .0 12.0.

9 S HMCL 15 MAINT 6/54 319 DD 1.0 1.0

10° S PCC 11 NEW CON 7/37 sp 6.0 9.0
11 SG CLAY 11 NEW CON 7/37 cL,SC,CH 5.0 44.1 25.8
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LOCATION
SECTION 1D NO: 1750
DISTRICT NO: 17
COUNTY NO/NAME: 154/MADISON
CONTROL-SECTION: 117- 4
HIGHWAY : us 190+
MILE POINTS: 8.030 - 10.010
LANE : R

FROM P.8 TO P.10

THORNTHWAITE INDEX: - - -

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

MEAN TEMPERATURE: 43 52 59 68
PRECIPITATION: 2.93.02.7 4.8
WET F-T CYCLES: 1 0 o (0]
TOTAL F-T CYCLES: 7 3 1 0

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

- - - - - - - - 2.0
75 80 84 83 78 69 59 52 67.8
3.9 3.81.93.34.93.83.63.241.9
o 0o O o0 0o o0 o0 o 2
(o] 0 o o o ‘0 1 4 17

T < E P
K e e e e e e i m e e e e =
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 3.47 .662 10 19.1 1.80 4.00
77 3.16 .303 10 9.6 2.50 3.60
76 3.%6 .467 10 13.1 2.70 4.20
75 3.03 .534 9 17.6 2.00 3:80
74 3.34 .340 9 10.2 2.80 3.90
73 3.39 .280 9 8.7 2.90 3.70
DYNAFLECT DEFLECTION BASIN
wi sCI
DATE MEAN STD DEV MEAN STD DEV
11/18/76 1.026  .260 .144 062

PAVEMENT SUBGRADE

STIFF. COEFF.: 1.801 . 183

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

.3 .3 .3

6.2 1.0 1.0
5.2 .0 6.0
5.2 2.0 2.0
4.0 .0 7.0
6.0 9.0

—————————————————————————————————————————————— Koo m e e e e e e e e e ae e e e = K
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 2300
PRS 92 66 40 63 81 73 1980 PERCENT TRUCKS: 18.0
RUTT 2 SL 1 SL 2 SL 9/31-12/82 VEHICLES: 10083118
FLUSH 2 SL 3 SL 3 MO 9/31-12/82 18K AXLES: 1995437
CORR
RAVEL 2 SL 1 SL 1 SL e L *
ALLG CR 1 MO
LONG CR 1 MO t MO t SL f SL 1t SL it et *
TRANS CR 1 MO 1 SE 2 MD 2 MG 1 MO ‘SKID NUMBER
CRACKS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1t F 1 F 1F 2/75 28 12 44
FAIL/MI 0 o 1 0 0 0
kokok  ckokok ek kokok  skokk dkokok skokok dkokok o kokok ek kR ok
RATING SCORES '
SHOULDER 71 50 75 35 70 60
ROADSIDE 72 72 80 75 72 75
DRAINAGE 100 73 60 73 57 77
TRAFFIC SER 98 82 82 82 78 72
dokok ko okokok  kokok  ckokdk  ckckok skokok  skokdk  skskdk  kkok  kokodk
PVMT URGENCY 2 3 4 4 3 3
______________________________________________ K ot e e et o - e K
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S SC 21 MAINT 9/71 ROCK ASPHALT 316 P8 4 110 AC-10
2 S HMAC 18 WID-STR 10/66 SLAG 340 € MOD AC
3 B AS 18 WID-STR 10/66 1222 A AC
4 B AS 18 WID-STR 10/66 1222 B AC
5 SB LSS 18 WID-STR 10/66 260 A LIME
6 S PCC 3 NEW CON 9/31
7 SG CLAY 3 NEW CON 9/31 CH,CL,SC

5.8 55.1 33.4
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e e e e e e e - ———— *
LOCATION

SECTION ID NO: 1776

DISTRICT NO: 17

COUNTY NO/NAME: 198/ROBERTSON

CONTROL~SECTION: 205- 2

HIGHWAY : us 79

MILE POINTS: 6.000 - 8.000

LANE: R

FROM POST 6 TO POST 8

ENVIRONMENTAL -~ 20 YEAR SUMMARY (1955-

. JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -
MEAN TEMPERATURE: 47 50 58 67

PRECIPITATION: 3.1 3.1 2.54.5
WET F-T CYCLES: 1 0 0 0
TOTAL F-T CYCLES: 8 5 1 0

DIST TEMP CONSTANT: - - - -
SOLLAR RADIATION:

1974)

MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 13
73 79 83 83 77 68 57 50 66.6

3.6 3.3 1.6 2.9 4.1 4.3 3.13.139.1
0] 0O 0o 0] 0] 0] 0 0 3
o 0O 0O (0] 0 o] 1 5 22

- - - - - - - - 29.3
__________________________________________ *
SERVICEABILITY INDEX

YR MEAN STD DEV N CV LOW HIGH
80 4.10 .316 10 7.7 3.60 4.60
76 3.10 .467 10 15.1 2.30 3.70
75 3.22 .476 10 14.8 2.40 3.80
74 3.67 .302 10 8.2 3.00 4.10
73 3.50 229 10 6.3 3.00 3.70
DYNAFLECT DEFLECTION BASIN
w1 scI
DATE MEAN STD DEV MEAN STD DEV
11/18/76 1.344  .299 .647 . 147
PAVEMENT SUBGRADE
STIFF. COEFF.: .469 .273

APPL THICKNESS
PCNT RATE CENT EDGE

.3 .4 .4

1.0 .0 10.0

5.2 1.0 3.2 .0
6.2 1.0 1.0
.2 .4 .4

.3 .3

.3 .3 .3

.7 T

.5 .5

8.0 8.0

4.5 48.6 27.4

B o e e e e e . * K e e e e e rrC e r e wm — . — i ————
T Ty Gy Vg g U * e e e e e ————— — * sk
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1499
PRS 85 100 73 67 93 87 1980 PERCENT TRUCKS: 18.0
RUTT 2 SL 1 sL 7/33-12/82 VEHICLES: 9456315
FLUSH 3 MO 3 SL 1 St 7/33-12/82 418K AXLES: 1870998
CORR
RAVEL 1 sL 1 SL K e e e *
ALLG CR 1 MO 2 MO
LONG CR 1 SL 1 SL A e e e *
TRANS CR 1 sL 1 SL SKID NUMBER *
CRACKS . NS NS DATE AVG LOW HIGH )
PATCHING 1F 1G6 1P 2/75 31 9 42 *
FAIL/MI o 0 o o 0 0 2/15 31 21 52
dhkok ckokok  kokok ckokok dekok kokok kokok ek dkokok  kkok g kok
RATING SCORES
SHOULDER 79 100 100 60 70 80
ROADSIDE 80 {100 100 72 75 75
DRAINAGE 100 100 100 73 80 80
TRAFFIC SER 100 100 100 80 80 88
sk ok okokok  okckok  kokok  ckokok  kskok  ckokok dkokk okkok  kokk  kokdk
PVMT URGENCY 3 (o} 6 5 2 2
B o e e e e e e e e R - - e e — — * K e e e m e e e e e - —— — * *
W o i e e i e i e o v T v e L W T N e e o o - dn o ——— > @ T B W S W e W A mm - ——— . S W P G A e A S = T 4 R MR e e e W M M = I = . = A = G o S A e vm SR AP T R A . e MA G D hE e e . e e v A - — v e —
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
1 S ST 24 WID-STR 5/77 320 B P8 3 9% AC
2 B FLEX 24 WID-STR 5/77 246 D
3 B AS 24 WID-STR S5/77 292 4 AC
4 S HMAC 20 MAINT 11/65% SLAG 340 E MOD AC
5 S SC 15 MAINT 9/57 ROCK ASPHALT 303 PRECO 2P 80 O0A-135
6 S CMLRA 10 MAINT 6/52 ROCK ASPHALT 314 D
7 S SC 10 MAINT 6/52 303 A 8 90 RC-t
8 S HMAC 11 MAINT 10/43 309 M RC
9 S ST 8 STAGE 1/34
10 B FLEX 4 NEW CON 7/33 IRON ORE SP
11 SG CLAY 4 NEW CON 7/33 CL,CH,SC
F o e e e e e e v v T - A MR M b & e i e e o T 4 W = v Ve - - T T e - e T e T - - = - —_ T — ——— o T e = = = - = - Em = mm Me A e R e R w Fm A e e e Mm e - e = = e v - = = - . - A e - =
) ¥ fa 1%
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LLOCATION
SECTION ID NO: 1792
DISTRICT NO: 17
COUNTY NO/NAME: 236/WALKER
CONTROL-SECTION: 213- H
HIGHWAY : us 190
MILE POINTS: 7.200 - 9.192
LANE : L

FROM POST 28 TO POST 26

4 ] » ;.' e
B o o e o o e v o A= o o e " 4 2 o s 2t o = oyt ot -t o= T~ A " = = o 4 P o = o s e b - = = - .
ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974) B
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - - - - - - - - 10.8
MEAN TEMPERATURE: 48 51 58 67 74 80 83 82 77 69 58 51 67.0
PRECIPITATION: 3.3 3.2 2.7 4.7 4.24.22.3 3.65.13.83.44.044.5

WET F-T CYCLES: 1 0 o
TOTAL F-T CYCLES: 6 3 0]
DIST TEMP CONSTANT: -~ - - -
SOILAR RADIATION:

o] 0 (0] O o] 0 0 0 2
o (o) O 0 0 0 0 3 15

- - - - - - - - 30.0
___________________________________________ *
SERVICEABILITY INDEX
YR MEAN STD DEV. N CV LOW HIGH
80 4.23 .42 10 3.4 4.00 4.%50
77 ,3.66 .392 10 10.7 2.80 4.00
76 3.26 .689 9 21.2 1.90 4.10
DYNAFLECT DEFLECTION BASIN
Wi sCI
DATE MEAN STD DEV MEAN STD DEV
11/18/76 1.186  .298 .337  .183
PAVEMENT SUBGRADE
STIFF. COEFF.: 1.093 .223

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL P1

.3 .3

5.0 1.0 2.5
4.0 1.0 1.0
4.0 .0 7.0
1.0 1.0

.3 .3

.3 .3 .3

.3 .2 .2

7.0 6.0 6.0

—————————————————————————————————————————————— Kot e e e e e e e K
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 1980 ADT: 3200
PRS 97 51 68 1980 PERCENT TRUCKS: 18.0
RUTT 2 sL 1 SL 2/44-12/82 VEHICLES: 13212776
FLUSH 2/44-12/82 18K AXLES: 2614624
CORR
RAVEL K o o *
ALLG CR 2 MO 1 SL
LONG CR 2 MO 2 MO K e e *
TRANS CR 1 SL 2 MD 2 MO SKID NUMBER
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING 1F 16 2/75 19 17 20
FAIL/MI o o o 2/75 20 17 25
skokok  kokok ok dkokok  kkk kokk  okokk  kokok kkk sk kkk .
RATING SCORES
SHOULDER 70 75 75
ROADS IDE 72 65 62
DRAINAGE 90 70 90
TRAFFIC SER 82 82 88
kokok  kokok  kokok  kckok dkokk kokok dkokok  kkok okkk  kokk skokok
PVMT URGENCY 2 8 6
—————————————————————————————————————————————— L et ikt
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S ST 20 RECONST . 3/79 320 B PB 3 100 AC
2 B AS 20 RECONST 3/79 292 4 AC
3 S HMAC 14 WID-STR 7/69 340 D AC
4 B AS 14 WID-STR 7/69 1619 A AC
5 S HMAC 10 MAINT 3/54 AC
6 S CMLRA 8 MAINT 3/51 ROCK ASPHALT 314 D
7 s ST 7 NEW CON 2/44 305 SP 100 RC-2
8 S ST 7 NEW CON 2/44 305 SP 160 0A-230
9 B CS 7 NEW CON 2/44 sp CEMENT
10 SG CLAY 7 NEW CON 2/44 CH,SC,CL

4.5 36.0 25.2
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974) .
SECTION ID NO: 1836
DISTRICT NO: 18 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 61/DENTON THORNTHWAITE INDEX: - - - - ~ - - - - - ~ 8.8
CONTROL-SECTION: 81- 6 MEAN TEMPERATURE : 43 48 55 65 T2 79 84 83 76 67 55 47 65.0
HIGHWAY : Us 377 PRECIPITATION: 1.6 2.0 2.6 4.2 4.6 3.4 2.4 2.25.33.52.,32.136.3
MILE POINTS: 8.670 - 10.670 WET F-T CYCLES: 1 1 0 o 0O o o o0 o o0 o 4
LANE : R TOTAL F-T CYCLES: 12 7 3 0O 0O 0O 0O o0 o 2 8 32
DIST TEMP CONSTANT: - - - - - - - - - - ~ 26.0
FROM FM 428 SO. TO SW 2 MI SOLAR RADIATION:
B e e e e e e o —  — — — — — — ———————  —m — — — — —— K e e e e e e e o e e e = e e . - e T o o o o = = = = bm e - - v - " . — = = s - — *
B e e e e e e e e e — — — ——  — — —— — — — —— — — —— H o e e - ————— B e o e e et b o = o = = = e v = = o e e et - - %k
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 4185 YR MEAN STD DEV N CV LOW HIGH
PRS 83 71 95 95 90 100 1980 PERCENT TRUCKS: 17.0 80 4.26 . 165 10 3.9 4.00 4.60
RUTT 2 SL 2 SL 4/62-12/82 VEHICLES: 11125588 77 4.36 127 10 2.9 4.10 4.60
FLUSH 3 sL 4/62-12/82 18K AXLES: 2064234 76 4.34 .240 9 5.6 3.90 4.60
CORR 75 4.09 .260 10 6.4 3.60 4.40
RAVEL t SL 1 SL K e e 74 4.24 .194 9 4.6 3.80 4.40
ALLG CR 73 4.04 . 180 10 4.6 3.70 4.30
LONG CR 2 MO 1 SL 2 SL A e e
TRANS CR 2 MO SKID NUMBER A o o e e *
CRACKS NS NS NS DATE AVG LOW HIGH
PATCHING o et *
FAIL/MI 0 0 0 0 0 0 DYNAFLECT DEFLECTION BASIN
kokok okokok okokdk  kokk  dkokok  okokok  skdkok  kokk  ckokk  kokk  skokok
RATING SCORES wi SCI
SHOULDER 80 77 67 64 80 174 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 52 87 80 82 82 11/ 3/176 .789 . 181 L271 .05 1
DRAINAGE 83 77 83 73 80 83
TRAFFIC SER 88 84 86 80 82 86 PAVEMENT SUBGRADE
dekk okkk kkok  kakk  kksk kkok  kdkek  kokok  kodksk  skokok ok ok STIFF. COEFF‘: _599 .260
PVMT URGENCY 3 4 1 3 2 2
K o e e e e e e S . e = o = W e o e o e e .  — ——— W e i o e s s e A A e e *
e o e e e e e o e e T e L e e e s e S % T s e e o e i e e e P A o o o o o - v " 9 b o o e o = vm s v " b ke o pe 4 o e v = e = e et e . e e S e o e h = *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL. TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 18 MAINT 10/79 3i6 B PB 4 95 AC .4 .4
2 S HMAC 15 MAINT 9/69 340 D AC 5.0 1.7 1.7
3 S ST 13 WID-REC 4/62 305 B 2 80 OA-135 .3 .4 .4
4 S ST 13 WID-REC 4/62 PRECOATED AGGREGATE 305 B 4 120 DA-135 .2 .2 .2
5 B FLEX 13 WID-REC 4/62 215 12.0 .0
6 SG CLAY 13 WID-REC 4/62 CL,SC,CH 4.0 33.7 16.7
M e o et e o o o e e - A - " e e s o - A% T v e M = - e = e o o~ e e e e = = e R e e S = e En e e e G e e e e e e T = > o = A e At Em s s e Ha e m e G = = B e o . W o e o= - T G M e R e A W e . AR . M o = — *
¥ w v “ : = <



LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1852
DISTRICT NO: i8 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 61/DENTON THORNTHWAITE INDEX: -~ - - - - - - - 8.8

43 48 55 65 72 79 84 83 76 67 55 47 65.0

29-4

CONTROL-SECTION: 1567- 2 MEAN TEMPERATURE :
HIGHWAY : FM 423 PRECIPITATION: 1.6 2.0 2.6 4.2 4.6 3.4 2.4 2.2 5.3 3.52.32.136.3
MILE POINTS: 1.290 - 3.270 WET F-T CYCLES: t t o o o O O o O O O o0 4
LANE : L TOTAL F-T CYCLES: 12 7 3 0o 0 O O O O O 2 8 32
DIST TEMP CONSTANT: - - =~ - - - - - - - - - 26.0
FROM POST 8 TO POST 6 SOLAR RADIATION:
______________________________________________ * H e o o o e et e T =t P v = = = s = A % R e A e o e o = b e " = = = = e o v e Mm = e e = =
—————————————————————————————————————————————— * b e R e R K e e e m e e e e e m e e e
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 2900 YR MEAN STD DEV N CV  LOW HIGH
PRS 48 81 90 100 100 92 1980 PERCENT TRUCKS: 8.0 80 2.94 .538 10 18.3 2.00 3.60
RUTT 2 MO 2 SL 6/60-12/82 VEHICLES: 6477923 77 3.39 .399 10 11.8 2.50 3.90
FLUSH 1 sL 2 sL 6/60-12/82 18K AXLES: .513135 76 2.94 .683 10 23.2 1.50 3.70
CORR 3 st 75 2.92 .444 9 15.2 2.10 3.50
RAVEL 2 sL 1 sL K e e * 73 3.02 .096 4 3.2 2.90 3.10
ALLG CR 1 sL
LONG CR 1 SL 1 MO K e *
TRANS CR 1 MO 1 MO SKID NUMBER e
CRACKS NS NS DATE  AVG LOW HIGH
PATCHING ' K o e
FAIL/MI 1 o o o o o DYNAFLECT DEFLECTION BASIN
dkokok  kokok okokok kkk  kokok Kokok kskok  kokok kkk  kokk  kokk
RATING SCORES Wi scI
SHOULDER 65 60 70 50 45 55 DATE  MEAN STD DEV MEAN STD DEV
ROADSIDE 85 87 92 70 77 82 I 11/ a/76 1.126 136 .124  .056
DRAINAGE 83 87 67 80 80 B8O
TRAFFIC SER 80 80 82 84 82 78 PAVEMENT SUBGRADE
dkke deskok ook ckokk kdek ok kok kR koksk kokok  kNk kK STIFF COEFF.: . 569 .199
PVMT URGENCY 6 2 2 2 1 3
K e o e e e e e * K e e e ——————— ——— * ot s e e e e e *
W e et e e e i v o A M AR e - - e e AR e A A e = mm e e e = = e em = = o e S e e e v = e e = v e o = - e o Ak 4 Sm e e = = = = = = e en e - A Y~ e e - = = = - - T = = - S h P e e e o om ne — —
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC L PI
1 S ASB 6 MAINT  10/73 292 4 AC 4.2 4.4 4.4
2 S sC 5 MAINT 8/71 PRECOATED AGGREGATE 316 PB4 115 AC-10 .3 .3 .3
3 S sC 4 MAINT  8/67 PRECOATED AGGREGATE 316 PB4 125 AC-10 3 .2 .2 .
4 S sC 3 MAINT 8/63 PRECOATED AGGREGATE 316 PB4 125 OA-135 2 .2 .2
5 S ST 2 WID-REC 6/60 305 B 2 80 OA-135 Y
6 S ST 2 WID-REC 6/60 305 B 5 125 O0A-135 3 .2 .2
7 B FLEX 2 WID-REC 6/60 sp .2 6.0 .0
8 B FLEX 2 WID-REC 6/60 210 A 12.0 .0
9  SG CLAY 2 WID-REC 6/60 CH 74.0 49.5




€9-d

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1865
DISTRICT NO: 18 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 71/ELLIS THORNTHWAITE INDEX: - - - - - - - - - - - - =-2.0
CONTROL-SECTION: 1{172- 8 MEAN TEMPERATURE: 44 48 56 66 73 80 84 83 77 67 55 48 65.6
HIGHWAY : uUs 287 PRECIPITATION: 2.12.42.34.64.53.21.72.74.84.42.7 2.6 38.0
MILE POINTS: 25.670 - 27.720 WET F-T CYCLES: 1 1 (o] (o} 0 (o} (o] (o} (o] 0 (o] (6] 3
LANE: R TOTAL F-T CYCLES: 11 6 2 0 (o] (o] 0 0 (o} (o] 2 7 29
) DIST TEMP CONSTANT: -~ - - - - - - - - - - - 26.8
FROM POST 26 TO POST 28 SOLAR RADIATION:
—————————————————————————————————————————————— KK m o e e e e e e e e e e e e = e e e e s A e 4% o e o
———————————————————————————————————————————————————————————————————————————————— * T e e e T 2
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 3800 YR MEAN STD DEV N cv LOW HIGH
PRS 76 45 63 78 75 73 1980 PERCENT TRUCKS: 8.0 80 2.84 .327 10 1t.5 2.30 3.30
RUTT 2 SL 1 SL 1 SL 7/33-12/82 VEHICLES: 24222928 77 4.23 177 10 4.2 4.00 4.50
FLUSH 1 SL .7/33-12/82 18K AXLES: 1886261 76 3.90 .231 10 5.9 3.60 4.20
CORR 75 3.%57 . 260 9 7.3 3.20 3.90
RAVEL L~ e e it * 74 3.86 .222 10 5.8 3.60 4.00
ALLG CR 1 MO 1 MO 73 3.86 . 180 9 4.7 3.60 4.10
LONG CR 1 SE 2 SE 1 MO 2 MO 1 MD 2 MO | *-----r-woee e e mm e m e *
TRANS CR 1 SE 2 SE 2 MO 2 SL 3 MO 2 MO SKID NUMBER e e ey *
CRACKS PS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1 F 1G A o e e *
FAIL/MI (o] (o] (o} o} [¢] o] DYNAFLECT DEFLECTION BASIN
dhokck  kkok kokk dkkk  skokok skokk ockodkok  dkokok ok kdesk  kokok
RATING SCORES w1 SCI
SHOULDER 71 51 66 71 71 67 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 82 87 75 75 80 11/ 8/76 .652 . 110 .039 .014
DRAINAGE 77 17 70 70 90 77
TRAFFIC SER 78 84 90 84 82 88 PAVEMENT SUBGRADE
kokk  kkk kkk kokok dkokk  dkkck ekok kokk okokok  kokk  kokk STIFF COEFF . 2.262 .163
PVMT URGENCY 3 7 7 4 4 3
———————————————————————————————————————————————————————————————————————————————— * T T S L T "}
__________________________________________________________________________________________________________________________________ *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL P1
1 S SC 23 MAINT 8/80 316 B PB 2 67 AC-5 .5 .3
2 S HMAC 16 MAINT 4/70 1.6 1.6
3 S HMAC 11 WID-STR 8/59 317 C AC 5.5 1.6 1.6
4 S PCC 11 WID-STR 8/59 320 .0 9.0
S S HMAC 10 MAINT 9/57 317 C AC 5.0 1.4 1.4
6 S HMAC 7 MAINT 12/51 317 D AC 4.0 1.5 1.5
7 S PCC 5 NEW CON 7/33 SP 6.0 9.0
8 SG CLAY 5 NEW CON 7/33 CH,CL 69.1 44.8
__________________________________________________________________________________________________________________________________ *
] Y " W w L)
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bR 4 L] L
AV
B e e e e - % M e v b e e e ek v e T T Y e T mm e e s e e rm e e e nm W PR = =4t e e e e e e s e e = e = e = e e e *
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 1894
DISTRICT NO: i8 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 199/ROCKWALL THORNTHWAITE INDEX: - - - - - - - - - - - - -1.7
CONTROL-SECTION: 9-12 MEAN TEMPERATURE: 43 47 55 65 72 79 83 82 76 66 55 47 64.6
HIGHWAY : iH 30 PRECIPITATION: 1. 1.9 2.1 4.2 4.4 2.92.72.54.92.92.11.934.2
MILE POINTS: 7.320 - 9.320 WET F-T CYCLES: 1 1 0 0 0 0o 0 0 Y o 0 0] 3
LANE : R TOTAL F-T CYCLES: 11 7 2 0 0 0 v 0 o o 2 8 34
DIST TEMP CONSTANT: - - - - - - - - - - - 25.8
FROM POST 18 TO POST 20 SOLAR RADIATION:
T e e e e e e e e e e e * L e T e T i *
Hom v e e e e e et * R R e R i * H ot o e e e
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 19400 YR MEAN STD DEV N cv LOW HIGH
PRS 34 28 84 85 82 89 1980 PERCENT TRUCKS: 13.0 80 2.74 .735 10 26.8 1.40 3.60
RUTT 2 MO 3 SL 2 SL 2 St 1 SL 11/55-12/82 VEHICLES: 59547856 77 3.01 .725 10 24.1 1.40 4.00
FLUSH 1 SL 1 SL 11/55-12/82 18K AXLES: 8270620 76 3.36 .392 io0 11.7 2.80 3.80
CORR 1 MO 1 sL 75 3.28 .2914 9 8.9 3.00 4.00
RAVEL et tubed bbbt el * 74 3.35 . 168 10 4.9 3.10 3.60
ALLG CR 3 MO 2 SE 73 3.47 .150 7 4.3 3.20 3.60
LONG CR {1 SE 3 SE 2 St 2 SL 3 sL t SL b e e e e *
TRANS CR 2 MO 3 SE 2 sL 2 sSL 3 sSL 1 SL SKID NUMBER K o e e e e
CRACKS NS PS PS SEAL SEAL SEAL DATE AVG LOW HIGH .
PATCHING 1+ P 1 P 16 1P 6/76 36 23 47 K e e e e e e m *
FAIL/MI 0 o] ¢ 0 o 0 4/75 36 21 52 DYNAFLECT DEFLECTION BASIN
skkok  okkok  okokok okokk ckokk ok kok ckkok okokok  kkk ckkk kkk 6/74 40 33 55
RATING SCORES 1/73 39 34 47 Wi SCI
SHOULDER 49 60 70 67 70 70 7/72 44 39 53 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 72 75 80 77 85 80 11/ 4/76 1.294 .220 . 257 .072
DRAINAGE 87 67 67 80 90 87
TRAFFIC SER 64 72 88 82 86 86 PAVEMENT SUBGRADE
dokok  ckokok  kokok okokok ckkok  kokok okokk  kkok kb ok kkok kkk STIFF COEFF. : .5614 184
PVMT URGENCY 7 9 2 5 4 3
Mt e e e e 4 e b o * Ko e * R i e e ]
T o o o e e A ek e et e 8 48 e e T e T A e e o e o e s e o = e e e M G e T e e e e e G e s e e e Gm e T T M n e e e e e e o T e e e e e e e *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 37 MAINT 5/72 340 D AC 5.0 1.2 .0
2 S HMAC 29 MAINT 10/66 340 D AC 5.0 1.6 .0
3 S 5C 20 MAINT 7/60 PRECOATED AGGREGATE 303 8 4 90 0A-135 .2 .3 .3
4 | S HMAC 16 MAINT 7/58 317 C AC 4.0 1.5 1.5
5 S SC 15 MAINT 2/58 .3 .3
6 S HMAC 9 STAGE 9/56 317 C ASPHAL §&.5 2.5 2.5
7 B FLEX 9 STAGE 9/56 LIMESTONE/CALICHE 21% 9.0 .0
8 B FLEX 7 NEW CON 11/55 SANDSTONE 215A 11.0 .0
9 SG CLAY 7 NEW CON 11/55 CH 5.4 74.0 49.5
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LOCATION
SECTION ID

NO:

DISTRICT NO:
COUNTY NO/NAME :

CONTROL-SECTION:

HIGHWAY :
MILE POINTS
LANE :

FROM POST 1

PAVEMENT CONDI
PVMT RATING
PRS
RUTT
FLUSH
CORR
RAVEL
ALLG CR
LONG CR
TRANS CR
CRACKS
PATCHING
FAIL/MI
T T TR Y
RATING SCORES
SHOULDER
ROADSIDE
DRAINAGE
TRAFFIC SER

0 70

TION
80
78

1 SL

2 sSL
1 SL
2 SL
NS

0

* %k

85
77
77
62

Kokk  kkdk  kkok kokk  kkok okkk  kkk kkk kokok

PVMT URGENCY

3

STRUCTURAL SECTION
t AYER DESCRIPTION JOB

S ST
B FLE

SB LSS

S HMAC
S HMAC

X

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
19414
18 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
172/MORRIS THORNTHWAITE INDEX: - - - - - - - - - - - - 32.2
10~ 8 MEAN TEMPERATURE: 45 49 57 66 73 80 83 83 77 67 56 48 65.8
us 67 PRECIPITATION: 2.83.33.86.14.33.53.22.84.13.94.2 4.146.2
7.930 - 9.9820 WET F-T CYCLES: 1 1 O 0O 0O 0 0 O O 0O o0 o 3
L TOTAL F-T CYCLES: 9 5 1 o 0 0 o0 o o0 o 2 6 25
DIST TEMP CONSTANT: - - - - - - - - - - - - 27.7
POST 8 SOLAR RADIATION:
—————————————————————————————————————————————— L T e o it s o am e e . e A e o o i o = = . R e B e ke e A e = - = = o = e -t = = = - —— —— = = A e - " - - ——— —
—————————————————————————————————————————————— * B o o e e e e - o o  am e e e e e = K o e e e e e e - ————
SURVEY TRAFFIC SERVICEABILITY INDEX
77 76 75 74 73 1880 ADT: 2100 YR MEAN STD DEV N ¢V LOW HIGH
85 73 73 93 73 1980 PERCENT TRUCKS: 18.0 80 3.39 .393 10 11.6 2.80 3.90
1 SL 1 SL 10/65-12/82 VEHICLES: 10097620 77 3.90 . 183 10 4.7 3.60 4.20
10/65-12/82 18K AXLES: 1998158 76 3.94 .366 10 9.3 3.20 4.50
75 3.23 .415 7 12.9 2.60 3.70
: 1 sL K e e * 73 3.67 .227 9 6.3 3.40 4.00
1 SL 1 SL 2 MO
1 SL 3 st et et *
1 SL 2 MD 2 MO 1 MD 1 MO SKID NUMBER A e e
NS NS NS NS NS DATE AVG LOW HIGH
1P 16 1G 1F 12/76 25 15 a2 R T e L L e
0 0 o 0 (o} 3/74 26 17 34 DYNAFLECT DEFLECTION BASIN
kkck ok okokok  ckokdk  dkkok  okokk  kokok
Wi SCI
85 85 65 70 75 DATE MEAN STD DEV MEAN STD DEV
77 77 65 80 85 8/ 2/76 1.017 . 147 .361 .039
83 77 60 70 17
78 78 68 66 76 PAVEMENT SUBGRADE
Aok ok ok STIFF. COEFF.: .807 .233
2 1 4 3 3
—————————————————————————————————————————————— * Kot e e e e am e . i i e = o = o K K o e e e e e e e e s e e e e e o . —
WORK AGG. APPL THICKNESS
TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
34 MAINT 4/67 LIMESTONE/CALICHE 340 c AC-20 5.9 .0 1.8
34 MAINT 4/67 LIMESTONE/CALICHE 340 c AC-20 5.9 1.7 1.7
32 NEW CON 10/65 320 A 2 75 OA-135 .3 .4 .4
32 NEW CON 10/65 IRON ORE 240 10.0 .0
32 NEW CON 10/65 CLAYEY SAND 260 LIME 6.0 .0
32 NEW CON 10/65 CL,CH,SC 4.0 34.3 18.4

DAL WN =

SG

CLAY

e
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LOCATION
SECTION ID NO: 1967
DISTRICT NO: 19
COUNTY NO/NAME: 183/PANOLA

CONTROL-SECTION: 247- 2

HIGHWAY : us 79

MILE POINTS: .000 - 1.0

LANE: R

FROM 'FM 31 TO POST 10

PAVEMENT CONDITION SURVEY

PVMT RATING 80 77 76 75
PRS 64 51 73 10
RUTT 2 SL 2 SL
FLUSH 1 SL
CORR
RAVEL 1 SL
ALLG CR 1 MO { MO 2 MO
LONG CR 2 MO f MO 1 SE 3 SE
TRANS CR 1 MO 2 MO t SE 3 SE
CRACKS PS NS NS PS
PATCHING 1 F 1t F 2P

FAIL/MI (o) 0 0 1

skokk  ckokok  kokk  kokk  kkok skoksk okdkk  kokk

RATING SCORES

SHOULDER 87 86 71
ROADSIDE 85 82 85 70
DRAINAGE 90 80 83 80
TRAFFIC SER 76 88 20 82

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - ~ - - - - - - - 258
MEAN TEMPERATURE : 47 50 57 66 73 79 82 81 76 66 56 49 65.7
.| PRECIPITATION: 3.9 3.6 3.7 5.1 4.03.73.32.74.53.34.24.646.5
70 WET F-T CYCLES: t o o 0 o O O O 0 o 0 O 2
TOTAL F-T CYCLES: 8 5 + 0 o O .0 O O O 2 7 25
DIST TEMP CONSTANT: - - - - - - - - - - - 285
SOLAR RADIATION:
—————————————————————————————————————————————— * T T
______________________________________________ * K e e e e e, - e e e K K om e e i e e o e i e e v ——
TRAFFIC SERVICEABILITY INDEX
74 713 1980 ADT: 0 YR MEAN STD DEV N CV LOW HIGH
86 90 1980 PERCENT TRUCKS: .0 80 2.62 .264 6 10.1 2.20 3.00
3/36-12/82 VEHICLES: ) 77 3.43 .283 10 8.3 3.10 4.00
3/36-12/82 18K AXLES: 0 76 3.32 .581 5 17.5 2.80 4.00
75 3.28 .455 5 13.9 2.80 3.80
K e e e e * 73 3.38 .626 5 18.5 2.40 4.00
2 sL 2 st K e *
2 SL 1 SL SKID NUMBER K e e e
PS PS DATE AVG LOW HIGH
1 G K e e e e e e = - - ——
o o DYNAFLECT DEFLECTION BASIN
kkk kokk ok kok
W scI
73 87 DATE MEAN STD DEV MEAN STD DEV
72 82 8/ 3/76 .770  .130 .189  .153
70 77
78 88 PAVEMENT SUBGRADE
skskok ko ckkk  skokk ckokk kkk kokk kkok kokk kkk  kkk STIFF. COEFF.: 1.300 .226
PVMT URGENCY 4 7 8 5 4 2
—————————————————————————————————————————————— * Ko e e e e e v e e R K o e e e e 4 e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE.  ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
1 S HMAC 24 MAINT 5/72 340 D AC-20 7.0 1.3 1.3
2 S sC 20 MAINT 8/66 ROCK ASPHALT 316  pPB 1 65 AC-10 .5 .4 .4
3 S ST 17 WIDEN  8/64 320 A 3 90 OA-135 3 .0 .3
4 B FLEX 17 WIDEN  8/64 IRON ORE 240 2 .0 10.0
5 S HMAC 14 WID-STR 5/59 317 c AC 4.5 1.5 1.5
6 B FLEX 14 WID-STR 5/59 IRON ORE 214 .0 10.0
7 S PcC 4 NEW CON 3/36 sp 6.0 6.0
8  SG CLAY 4 NEW CON

CL,CH,sC

4.5 33.8 17.1
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(™
LOCATION
SECTION ID NO: 1983
DISTRICT NO: 19
COUNTY NO/NAME: 230/UPSHUR

CONTROL-SECTION: 392- 2

HIGHWAY : us 259

MILE POINTS: $.960 - 7.990
LANE : R

FROM POST 6 TO POST 8

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-

JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -

MEAN TEMPERATURE: 43 47 54 64
PRECIPITATION: 2.8 3.5 3.5 6.5
WET F-T CYCLES: 1 1 0 o]
TOTAL F-T CYCLES: 11 8 3 0

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

1974)

MAY JUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 421
71 77 B2 81 75 65 54 46 63.5

4.4 4.1 2.52.44.73.44.14.046.1
o 0 &) O 0o ¢] 0 O 4
0 o 0 o} 0 0O 3 9 36

-~ - - - - - - - 2a.7
___________________________________________ *
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 2.73 .648 10 23.7 1.80 3.90
77 3.53 .460 10 13.0 2.80 4.10
76 3.78 .625 10 16.5 3.00 4.60
75 3.56 .470 10 3.2 2.80 4.20
73 3.52 .479 7 13.6 3.00 4.40
DYNAFLECT DEFLECTION BASIN
Wi scI
DATE MEAN STD DEV MEAN STD DEV
8/ 2/76  .791  .195 .316  .065

PAVEMENT SUBGRADE

STIFF. COEFF.: 1. 627 .272

APPL THICKNESS

PCNT RATE CENT EDGE TTC LL PI
6.2 1. 1.5
.3 .4 .4
10.0 10.0

4.0 35.8 17.8

F o o e e e e e e e e K e e e e ——— * *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 75 74 73 1980 ADT: 8013
PRS 66 55 56 65 83 95 1980 PERCENT TRUCKS: t8.0
RUTT 2 St 2 st 2 sL 12/61-12/82 VEHICLES: 20528032
FLUSH 1 MO t SL 12/61-12/82 18K AXLES: 4062659
CORR 1 SL
RAVEL 1 SL 1 MO e e *
ALLG CR 1 SL 2 MO 1 MO
LONG CR 1 MO 1 SL 2 MO 3 MO 2 SL 1 SL B e it bt *
TRANS CR 2 MO 1 SL 2 MO 3 MO 2 SL SKID NUMBER *
CRACKS + NS NS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1 G 1 G 11/76 38 33 43 *
FAIL/MI 0 0 o @ 0 0 11/76 39 26 45
dkokok ek okokok ek dkdok ckokk kokok okkok kokok okkok kokok 4/74 38 32 46
RATING SCORES 4/74 39 32 45
SHOULDER 80 63 66 67 66 86 4/74 44 40 48
ROADSIDE 77 77 70 70 72 82
DRAINAGE 87 87 93 80 70 83
TRAFFIC SER 82 82 82 72 68 82
Kok kokok ckokok kokok ckokok ckokok kokok kR kokk kkk  kkok
PVMT URGENCY 4 7 4 (0] 3 2
—————————————————————————————————————————————— e e T R e L T e *
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX
1 S HMAC 25 MAINT 9/63 SLAG 340 C AC
2 S ST 21 RECONST 12/61 304 A 2 75 OA-135
3 B FLEX 21 RECONST 12/61 IRON ORE 214
4 SG SAND 21 RECONST 12/61 SC,CL,CH
i} A In L8
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2002
DISTRICT NO: 20 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 36/CHAMBERS THORNTHWAITE INDEX: - - - - - - - - - - - - 39.1
CONTROL-SECTION: 508- 2 MEAN TEMPERATURE: 5 554 60 69 75 80 83 82 78 70 60 53 68.3
HIGHWAY : IH 10 PRECIPITATION: 3.6 3.9 2.84.34.54.44.55.35.54.13.7 4.7 51.4
MILE POINTS: 9.188 - 10.880 WET F-T CYCLES: o} 0 o} (o] (o} (o} 0 0 (e} (o} o} o} 1
LANE : L TOTAL F-T CYCLES: 5 2 (o} 0 0 o} 0 o} o} (o} (o} 2 i1
DIST TEMP CONSTANT: -~ - - - - - - - - - - - 32.3
FROM POST 808 TD POST 806 ' SOLAR RADIATION:
L el i R it R * W e e e e e e e i e et = e e e e o - > = mm e e o - - = = = = = e e m e o = e e R A = — *
H o e e e e K e e B K e e e e e e *

PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX

PVMT RATING 80 77 76 75 1980 ADT: 20000 YR MEAN STD DEV N cv LOW HIGH
PRS 86 100 100 100 1980 PERCENT TRUCKS: 18.0 80 3.91% . 360 8 9.2 3.40 4.30
RUTT 1 SL 1 SL 11/58-12/82 VEHICLES: 58460592 77 4.42 .492 10 11.1 3.20 4.80
FLUSH 1 SL 11/58-12/82 18K AXLES: 11570211 76 4.719 . 157 7 3.3 4.50 4.90
CORR 7% 4.59 . 135 7 2.9 4.40 4.80
RAVEL B e e e it *

ALLG CR

LONG CR e e *

TRANS CR 1 MO SKID NUMBER H o e e
CRACKS NS DATE AVG LOW HIGH

PATCHING 2 G 8/76 55 50 59 e et e ikt
FAIL/MI (o] 0 (o} 0 DYNAFLECT DEFLECTION BASIN

Kok kokk okk ok okokk kokok kokok kokok Akk ok kk kokk KKk )

RATING SCORES wi SCI
SHOULDER 81 74 83 69 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 85 90 57 7/22/76 . 751 .118 .214 .04
DRAINAGE 97 93 93 63
TRAFFIC SER 76 88 74 72 PAVEMENT SUBGRADE
dokk kokk kkk Rkok sokk kokok skokk kkk kokk kokk kkk STIFF. COEFF.: 576 .237
PVMT URGENCY 2 o} o} 1

K o e e e i e e e e e e e ————— K K e e K K e e
MK o e o e - o - A e . e M A e e e W W = A = et M = e R e e e e e e e M e e - = S e M M T e e e e B M M e e e wm e e e e A N e G e e e = A g v e =t o = - = o - . =
STRUCTURAL SECTICN WORK AGG. APPL THICKNESS
LAYER DESCRIPTION 0B TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S FC 54 MAINT 9/75 LIGHTWEIGHT 3022 1 AC 1.0 1.0
2 S SC 40 MAINT 9/70 316 . B 4 95 AC-10 .3 .3 .3
3 S SC 38 MAINT 1/70 .3 .3
4 S HMAC 31 MAINT 10/67 ~ 340 E MOD AC-20 5.0 1.0 1.0
5 S SC 19 MAINT 8/62 PRECOATED AGGREGATE 316 PB 3 90 O0A-175 .3 .3 .3
6 S HMAC 10 NEW CON 11/58 317 D AC 5.0 3.0 3.0
7 B FLEX 10 NEW CON 11/58 SHELL 212 14.0 .0
8 SG CLAY 10 NEW CON 11/58 CH 5.0 63.4 38.9
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2015
DISTRICT NO: 20 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 36/CHAMBERS THORNTHWAITE INDEX: - - - - - - - - - - - - 39.1
CONTROL-SECTION: 389- 2 MEAN TEMPERATURE: S0 54 60 69 75 80 83 82 78 70 60 53 68.3
HIGHWAY : SH 146 PRECIPITATION: 3.6 3.92.84.34.54.44.55.35.54.13.7 4.7 51.4
MILE POINTS: .000 - . 800 WET F-T CYCLES: o 0o 0 o o O 0O O o0 o0 o0 o 1
LANE : L TOTAL F-T CYCLES: 5 2 0 0 0O O O O O o0 o 2 1
DIST TEMP CONSTANT: - - - - - - - - - - - - 32.3
FROM M.B. CL TO LIBERTY CO.LN SOLAR RADIATION:
B e o e e e e - e - = — = —_— * Kt an ot i o o o et e e o o o4 = = o T s o s e M= = v = - . - = = o T 2 o = = v o= . = o A W 2 e
o e e o e e e e e o e o T e o e o o — * B o . e e e e s e e e e e * K e v i e e e - v - — —
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEARILITY INDEX
PVMT RATING 80 77 76 75 73 1980 ADT: 5100 YR MEAN STD DEV N CV LOW HIGH
PRS 73 78 80 75 97 1980 PERCENT TRUCKS: 18.0 80 2.98 .206 4 6.9 2.70 3.20
RUTT 2 sL 1 SL 6/45-12/82 VEHICLES: 19431744 77 3.96 .230 5 5.8 3.60 4.20
FLUSH 1 SL 1 SL 2 SL 6/45-12/82 18K AXLES: 3845675 76 3.27 .386 4 11.8 2.90 3.80
CORR 75 3.50 .245 4 7.0 3.20 3.80
RAVEL L et e * 74 3.52 .096 4 2.7 3.40 3.60
ALLG CR 73 3.65 . 129 4 3.5 3.50 3.80
LONG CR 2 MO { SL 2 SL 1 MO A e e e *
TRANS CR 2 MO f SL 1 SL 1 MO {1 SL SKID NUMBER K e e
CRACKS PS NS5 NS NS NS DATE AVG LOW HIGH
PATCHING 1P 1P 8/76 29 21 35 it atadatatt
FAIL/MI (o} 0 0 0 e} 9/75 22 19 24 DYNAFLECT DEFLECTION BASIN
dekok odkokole skokok  ddeckok okokok kokok dkokok  kkk ckkok ckkk  kkok 9/75 32 13 52
RATING SCORES 9/75 22 19 24 "R] SCI
SHOULDER 69 77 84 70 87 9/7% 32 13 52 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 75 80 85 52 82 6/74 28 23 33 7/22/76 .816 .131 .038 .018
DRAINAGE 93 77 93 63 80
TRAFFIC SER 90 88 84 72 92 PAVEMENT SUBGRADE
dokk  deokok  ekok  kkdk  dkokok  okokok  kokdk  kokk  kkok  dekok  kokok ST[FF. COEFF.; 2,310 . 161
PVMT URGENCY 4 o (o} 4 2
K e e e e e e m e e m e, e, - ——— e —— — - ———— * U O gy * Ko e e e e e e e e e = e = =
HK v e m Wl ot ot o e e = e e P M e e e A v ME B Ve = Em e e ME e - e S M A SR = A e e e . A v E e M AR AR e e b T G e L B e - S A e W% A R e e A S T S e S T A e e o Em m o m e e e St e M M S e e e e v G = A A A S e e P
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 21 MAINT 10/72 316 B B 4 95 AC-10 .3 .3 .3 :
2 S HMAC 12 WID-STR 9/59 317 D : AC 4.2 1.2 1.2
3 S HMAC 12 WID-STR 9/59 317 A AC 4.2 .0 13.0
4 S PCC 6 NEW CON 6/45 spP 7.5 9.0
5 SG CLAY 6 NEW CON 6/45 CH 5.0 68.9 46.1
T o e e e = n e e . o 4R R A . A e o S ¥R S e v R o e = b T e o et e m Al B - - o o S " - - o - o A o o W " = M ot o 8 o . v P Vo o = - . - o _ A 4 > - —— *
Y L7 ] & * o
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LOCATION
SECTION ID NO: 2044
DISTRICT NO: 20
COUNTY NO/NAME: 124/JEFFERSON

CONTROL-SECTION: 508- 4

HIGHWAY : SH 73

MILE POINTS: 7.504 - 9.508
LANE : R

FROM POST 6 TO POST 8

ENVIRONMENTAL - 20 YEAR SUMMARY (1955

JAN FEB MAR APR
THORNTHWAITE INDEX: - - - -
MEAN TEMPERATURE: 51 54 60 69

PRECIPITATION: 4.1 3.9 2.7 4.4
WET F-T CYCLES: o 0 ¢] [¢]
TOTAL F-T CYCLES: 3 1 0 o

DIST TEMP CONSTANT: - - - -
SOLAR RADIATION:

ADMIX PCNT RATE CENT EDGE TTC LL PI

~1974)
MAY JUUN JUL AUG SEP OCT NOV DEC AVG
- - - - - - - - 315
75 80 82 82 78 70 60 54 68.4
4.2 4.25.56.06.13.74.14.953.9
o o o 0 o O o o ©
0O o o o o o o0 2 8
- - - - - - - - 326
___________________________________________ *
3y e S o S e e *
SERVICEABILITY INDEX
YR MEAN STD DEV. N CV  LOW HIGH
80 3.83 .283 10 7.4 3.40 4.30
77 3.73 .652 10 17.5 2.40 4.50
76 3.20 .682 10 21.3 1.90 4.00
75 3.23 .521 10 16.1 2.30 3.90
73 3.58 .180 9 5.2 3.20 3.80
W o et e it e e e e e = e e~y - —— *
. T e e e e A aekad %
DYNAFLECT DEFLECTION BASIN
w1 scI
DATE  MEAN STD DEV MEAN STD DEV
7/22/76 2.089  .250 576 .091
PAVEMENT SUBGRADE
STIFF. COEFF.: .785 . 189
F o o e et e  ———  — m  ——————— *

APPL THICKNESS

______________________________________________ R IS ——
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 : 77 76 75 74 73 1980 ADT: 3700
PRS 95 | 88 65 82 70 88 1980 PERCENT TRUCKS: i8.0
RUTT 2 SL 3 SE 1 SL 3 MO 1 SL 10/56-12/82 VEHICLES: 12234719
FLUSH 4 5L 1 SL 2 SL 3 MO 2 MO 10/56~12/82 18K AXLES: 2421457
CORR 1 MO
RAVEL 1 st 1 SL i St 1t St Moot e e *
ALLG CR 1 SL
LONG CR 2 SL hintadaininindeiinde it bbbt bbbttt bt b *
TRANS CR SKID NUMBER
CRACKS SEAL NS DATE AVG LOW HIGH
PATCHING 16 +t6 tF 1G 8/76 38 20 55
FAIL/MI 0 0 0 0 0 0
HORK Rokk kK dokok kkk kkk kKK kokk Kokk kkk kKX
RATING SCORES
SHOULDER 60 60 60 65 55 55
ROADSIDE 75 82 85 65 80 62
DRAINAGE 97 77 90 70 67 70
TRAFFIC SER 88 88 70 76 82 80
Mok kokk kkk kkk ckkok kkok ckdkok kokok kkk kkk kK
PVMT URGENCY 2 0 0 5 4 5
g g ey *
__________________________________________________________________________________________________________________________________ *
STRUCTURAL SECTION WORK - AGG.
LAYER DESCRIPTION JOB TYPE OATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S SC 45 MAINT 8/72/ROCK ASPHALT 316 B PB 4 95 AC-10 .3 3 .3
2 S HMAC 40 MAINT 10/65 340 D AC 5.0 1.3 1.3
3, S SsC 23 MAINT 9/60 .3 .3
4 S HMAC 11 NEW CON 10/56 317 D AC 4.6 2.0 2.0
5 B FLEX 11 NEW CON 10/56 FIELD SAND 212 i 10.0 10.0
6 SB LSS 11 NEW CON 10/56 SP LIME 4.0 4.0
7 SG CLAY 11 NEW CON 10/56 CH

5.0 76.2 53.8
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F o e e e e e e e 4 e e e e — st - * o e e e e e e e e e e 4 e e e e o = L ot o v e R o s e o v = = e =
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

SECTION ID NO: 2060

DISTRICT NO: 20 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG

COUNTY NO/NAME: 229/TYLER THORNTHWAITE INDEX: -~ - - - - - - - - - - - 30.8

CONTROL-SECTION: 213- 7 MEAN TEMPERATURE: 49 52 59 67 73 77 80 80 76 67 58 52 66.5

HIGHWAY : uUs 190 PRECIPITATION: 4.34.6 3.04.15.04.64.13.74.84.14.15.451.9

MILE POINTS: .459 - 2.459 WET F-T CYCLES: 1 0 0 o} 0 0 o 0 (o) 0 0 0 1

LANE: R TOTAL F-T CYCLES: 8 5 2 (o] (o] 0 0 0 (o) 0 2 6 25
DIST TEMP CONSTANT: - - - - - - - - - - - 30.5

FROM FM 1746 TO 2 MI EAST SOLAR RADIATION:

K e e e K e o e e e e o o e e e e o e e *
______________________________________________ g S
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX

PVMT RATING 80 77 76 75 1980 ADT: 3495 YR MEAN STD DEV N cv LOW HIGH
PRS 78 87 77 92 1980 PERCENT TRUCKS: 17.0 80 3.32 .410 10 12.4 2.70 4.10
RUTT 1 SL 1 SL 1 SL 10/43-12/82 VEHICLES: 12860820 77 3.82 .230 i0 6.0 3.50 4.20
FLUSH 10/43-12/82 18K AXLES: 2386088 76 3.76 .369 10 9.8 3.10 4.30
CORR 7% 3.73 .267 10 7.2 3.30 4.30
RAVEL 1SL 1 SL 1 sSL F e *

ALLG CR 1 SL 1 SL
LONG CR 1 SL {1 SL 2 sSL H o e e *
TRANS CR 2 MO § SL 1 SL 1 SL SKID NUMBER K o o e e e
CRACKS NS NS NS NS DATE AVG LOw HIGH
PATCHING 1G +G 1G 9/76 34 25 39 B il i bbb bbb et
FAIL/MI v} o (o] 0O 7/74 41 37 44 DYNAFLECT DEFLECTION BASIN
Aokok kkok Rokk KRk Rk kkok kkk sk kR kokk kokk

RATING SCORES Wi SCI

SHOULDER 83 83 71 66 DATE MEAN STD DEV MEAN STD DEV

ROADSIDE 75 70 72 52 7/21/76 L7715 .242 .261 .083

DRAINAGE 77 67 90 70

TRAFFIC SER 90 86 94 66 PAVEMENT SUBGRADE

MR Rkk KRk KKK Kkk kkk kkk kR kokok kokk Kok STIFF. COEFF.: . 688 .269

PVMT URGENCY 3 (o) (o) 2

K e o e e e e e i e e gy gy S
STRUCTURAL SECTION WORK AGG. APPL THICKNESS

LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI

i S HMAC 33 WID-STR 8/75 320 C AC 5.0 1.0 t.5 1.5

2 B AS 33 WID-STR 8/75 292 4 AC 7.0 1.0 .0 10.0

3 SB FLEX 33 WID-STR 8/75 131 2 C 1.0 .0 12.0

4 S HMAC 26 MAINT 8/68 LIMESTONE/CALICHE 340 c AC-20 4.7 1.3 1.3

5 S SC 20 MAINT 8/63 316 B 3 95 OA-175 .3 .3 .3

6 S SC 15 MAINT 7/56 303 B 3 110 O0A-175 .3 .3 .3

7 S SC 11 MAINT 12/50 .3 .3

8 S ST 7 NEW CON 10/43 ] 306A 60 AC .2 .5 .5

9 S ST 7 NEW CON 10/43 306A 120 AC .3 .2 .2
10 S ST 7 NEW CON {0/43 306A 170 AC 2 .2 .2
i1 B8 FLEX 5 NEW CON 10/43 IRON ORE 214 8.0 8.0 19.0 4.0
12 SG SAND 5 NEW CON 10/43 SC,SM,CH 4.3 32.2 11.6

L} Y ’
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K e e e e e e e e e e e * T e e e v e e e e e e e e e e e e e e A e e e i e e e e e e e e G e e b e e o  — —  ae me  —
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2086
DISTRICT NO: 21 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 66/KENEDY THORNTHWAITE INDEX: - - - - - - - - - - - - -28.4
CONTROL-SECTION: 327- 2 MEAN TEMPERATURE: 56 60 66 74 79 82 84 84 80 74 65 59 72.4
HIGHWAY : us 77 PRECIPITATION: 1.9 1.8 .51.23.73.41.12.75.42.6 1.2 1.2 26.8
MILE POINTS: 5.950 - 7.960 WET F-T CYCLES: o 0 0 0 ] 0 0 0 0 0 0 0
LANE : R TOTAL F-T CYCLES: 1 1 o o 0 o ) 0 o] o} 1 4
DIST TEMP CONSTANT: - - - - - - - - - - - 37.7
FROM POST 6 TO POST 8 SOLAR RADIATION:
L I e i e et R T e e T T e N
K e e e e e e e e e o e e R e e b e R ¥ K e e e e — - —
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 77 76 74 73 1980 ADT: 4700 YR MEAN STD DEV N cv LOW HIGH
PRS 80 85 90 87 1980 PERCENT TRUCKS: 14.0 77 3.87 .395 10 10.2 3.00 4.30
RUTT 2 SL 2 SL 1 SL 3/61-12/82 VEHICLES: 13059943 76 4.00 .377 10 9.4 3.00 4.30
FLUSH 2 SL 1 sSL 1 sL 3/61-12/82 18K AXLES: 1967603 74 3.58 .252 9 7.1 3.10 3.90
CORR 73 3.53 . 183 10 5.2 3.30 3.80
RAVEL 1 sSL 2 SL 1 SL 1 SL K o e *
ALLG CR
LONG CR 1 SL e e bt *
TRANS CR 1 SL SKID NUMBER | *om oo e o m e e o mm e
CRACKS NS DATE AVG LOW HIGH
PATCHING 1 F /77 42 a3 50 0| Feeeemmmmremee e e e o
FAIL/MI o o] o) ¢] 2/76 42 23 50 DYNAFLECT DEFLECTION BASIN
kokok  okkk  kokok ckokok  kokok kokok  ckokk dkokok dkckok kokok kok ok 5/75 47 a6 94
RATING SCORES w1 SCI
SHOULDER 84 89 74 20 DATE ' MEAN STD DEV  MEAN STD DEV
ROADSIDE 80 80 77 80
DRAINAGE 73 87 70 0
TRAFFIC SER 80 90 78 78 PAVEMENT SUBGRADE
Kokk kdkk  kokok ckokk okokok odkdk  skokok kb ok kR kb kkok STIFF. COEFF.: .000 . 000
PVMT URGENCY 3 1 [0/ v
K o e e e e e e e e b R bt R bt K K " —————
K o e e m e et o = o s = i e = o o o e ot e ot 1 2 P o e = o P £ T e o o e 4 o e o e e o T o o o o o 1 o = T e o e o o o
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 27 MAINT 10/78 316 B PB. 4A 120 AC .3 .4
2 S SC 23 MAINT 6/74 PRECOATED AGGREGATE 316 B P8 4A 120 AC .2 .2 .2
3 S HMAC 20 MAINT 1/68 340 AC 4.0 4.0
4 S HMAC 18 RECONST 3/61 317 AC 2.5 2.5
5 B FLEX 18 RECONST 3/61 11.0 11.0
6 SG CLAY 18 RECONST 3/61 SC,SM,SP 30.7 12.3
I L B bk ke e it e e R e e R Y
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K e e e e o e e e e o e - = A = A - o * B e o o e o e e e o o e = e = A= o o e = o 4 A 2 e A e = o o . ——— - —
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2117
DISTRICT NO: 21 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 109/HIDALGO THORNTHWAITE INDEX: - - - - - - - - - - - - -37.0
_ CONTROL-SECTION: 255- 7 MEAN TEMPERATURE : 58 62 68 76 79 82 84 85 82 75 67 61 73.7
HIGHWAY : us 281 PRECIPITATION: 1.4 1.3 .7 1.2 2.43.1 1.1 1.6 3.93.21.11.021.9
MILE POINTS: 24.012 - 26.012 WET F-T CYCLES: O 0o o O O 0O o o 0O o o o 0
LANE : R TOTAL F-T CYCLES: o 0 0 0O o o o o o o o o {
" DIST TEMP CONSTANT: - - - - - - - - - - - - 39.5
FROM POST 24 TO POST 26 SOLAR RADIATION:
K e e e e e e 2 v o -~ - " = . — * M o e o e o o e e e e m v = S o e ey i A - e - o A o m s = = = mn = mn o  mn 4 = - ———
—————————————————————————————————————————————— * SV O GO MU VO g SRS 4 L e e ettt
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 74 1980 ADT: 6200 YR MEAN STD DEV N CV LOW HIGH
PRS 100 86 92 87 1980 PERCENT TRUCKS: 14.0 80 4.07 .206 10 5.1 3.80 4.40
RUTT 2 SL 1 st 1 SL 5/61-12/82 VEHICLES: 16271121 77 3.84 .255 10 6.6 3.50 4.30
FLUSH 2 MO 2 SL 2 SL 5/61-12/82 18K AXLES: 2451007 76 4.03 L2714 10 6.7 3.60 4.60
CORR 1 sL 74 3.80 .258 10 6.8 3.40 4.20
RAVEL 1 SL L i * 73 3.64 .201 10 5.5 3.30 4.00
ALLG CR
LONG CR ¥ e e e *
TRANS CR SKID NUMBER R tatal b e T R e
CRACKS SEAL DATE AVG LOW MIGH
PATCHING 2/76 26 10 40 R ittt e T *
FAIL/MI (o} o o) 0 5/75% 26 13 a7 DYNAFLECT DEFLECTION BASIN
Aok dedede kokok kkok ckaksk  ckokk ko k kkk kkk kokk ko
RATING SCORES » w1 sCI
SHOULDER* 90 76 86 73 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 90 75 85 75 11/ 9/76 1.296 .224 .462 .099
DRAINAGE .83 87 83 70
TRAFFIC SER 82 84 90 82 PAVEMENT SUBGRADE
Kok ok  okokk okdkk  kokok  dkokdk dkkk kdkk kokk  kkk  kokk kKK STIFF‘ COEFF.; _ooo _ooo
PVMT URGENCY 1 3 1 (o}
—————————————————————————————————————————————— * Uy Sl S S g SR K e e e e e e
M e e o o e e e e ot o e T m . v - e A 4 e = v e A S AL e = e s = M A G e M= Y= T e ke s b = = S mn o . o Re S vm Mb o s M= e = A S S A e m - M e o= = hm = e o T e e S e o o = = *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL P1
1 S HMAC 62 MAINT 11/78 340 D AC 6.0 1.0 1.5,
2 S sSC 53 MAINT 8/73 PRECOATED AGGREGATE 316 B PB 3 75 AC .3 .4 4
3 » 53 NEW CON 8/73
4 S HMAC 35 MAINT 9/64- 340 AC-20 5.9 1.5 1.5
5 S ST 26 NEW CON 5/61 PRECOATED AGGREGATE 305 PRECO 1P 40 OA-13S M .7 .7
6 S ST 26 NEW CON 5/61 PRECOATED AGGREGATE 305 PRECO 4P 110 0A-135 A .3 .3
7 B FLEX 26 NEW CON 5/61 SP 10.0 10.0
8 SB LSS 26 NEW CON 5/61 SP LIME 2.0 6.0 6.0
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—————————————————————————————————————————————— * T T T T T L T e T e 4
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2120
DISTRICT NO: 21 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 109/HIDALGO THORNTHWAITE INDEX: - - - - - - - - - = - - -37.0
CONTROL-SECTION: 863~ 1 MEAN TEMPERATURE: 58 62 68 76 79 82 84 85 82 75 67 61 73.7
HIGHWAY : FM 493 PRECIPITATION: 1.4 1.3 .7 1.22.43.11.11.63.93.21.11.021.9
MILE POINTS: 22.486 - 24.481 WET F-T CYCLES: O 0 0 0 O 0 0O 0O Oo O 0 O o}
LANE : R TOTAL F-T CYCLES: o 0 0 0 0 o O O O O o0 O 1
DIST TEMP GONSTANT: - - - - - - - - - - - - 39,5
FROM POST 26 TO POST 28 SOLAR RADIATION:
—————————————————————————————————————————————— * T it or o S e e e = A o A o e o A Sm e o = e = = = o= = = o e = = = = K
—————————————————————————————————————————————— * L T L Lk R TP K e e e e e e i e e = e e o o = e K
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 73 73 1980 ADT: 1420 YR MEAN STD DEV N CV LOW HIGH
PRS 67 ©56 62 85 58 1980 PERCENT TRUCKS: 8.0 80 3.31 .307 10 9.3 2.80 3.90
RUTT 1 MO 2 SL 1 sL 2 MO 1/47-12/82 VEHICLES: 4967792 77 3.37 .320 10 9.5 2.80 3.90
FLUSH 2 SL 2 MO 1 SL 1/47-12/82 18K AXLES: 386904 76 3.79 .461 8 12.2 3.30 4.40
CORR 1 SL : 73 3.54 .152 10 4.2 3.40 3.90
RAVEL 1 SL % SL 2 SL 1 SL K e e * 73 3.1 . 190 9 6.1 2.90 3.50
ALLG CR 1 SE 1 SE 2 MO 1 SL 2 MO
LONG CR 1 SL 1 SL K e *
TRANS CR 1 sL 1 SL SKID NUMBER K o *
CRACKS PS NS NS NS DATE AVG LOW HIGH _
PATCHING 3F 9F 2G 2F 1/77 32 25 37 K o e *
FAIL/MI 0 0 0 0 0 1/76 29 21 40 DYNAFLECT DEFLECTION BASIN
kokok  okckk kkk  dkokk  ckokok kool dkokok dkskok okok skokok ok 3/75 24 20 30
RATING SCORES Wi scI
SHOULDER 55 65 80 80 50 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 80 75 82 72 5/30/72 3.740 .680 1.496  .298
DRAINAGE 63 60 83 90 70
TRAFFIC SER 66 70 86 82 76 PAVEMENT SUBGRADE
deokok  ckokok  kokok  okokok  okokok okokok  kok ok dkokok  kokk  kok ok  Akok STIFF_ COEFF‘: _OOO 'OOO
PVMT URGENCY 4 9 5 4 0
—————————————————————————————————————————————— * L e et R P I s I et
B o e e e e e e e e e T o ke e e o e T e e o e e T 4m T e e e e o e e e e o T e e 4 et A e e A T e *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 25 MAINT 8/76 .3 .3
2 S HMAC 17 MAINT 3/71 AC 1.3 1.3
3 5 sSC 14 MAINT 9/67 SILICEOUS 316 A 5 120 EA-HVM .4 2 .2
4 S sC 10 MAINT 9/61 3 .3
5 S sC 4 MAINT 6/56 a .3
6 S sC 3 MAINT 6/50 ROCK ASPHALT 303 120 RC-2 .3 2 .2
7 S ST 1 NEW CON 1747 304A 90 OA-135 .3 .3 .3
8 B FLEX 1 NEW CON 1/47 sP 4.0 4.0
9 1 NEW CON 1/47
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1974)
MAY JUN JUL AUG SEP OCT NOV DEC  AVG
- - - = - - - - -40.49
80 84 86 86 82 74 65 57 72.9
1.6 3.3 .6 1.73.02.2 1.0 1.4 19.6
0o 0 0O O 0O O o0 o 0
0O 0 0 0 O O o0 © 3
- - - - - - - - 37.6
SERVICEABILITY INDEX
YR MEAN STD DEV N  CV LOW HIGH
80 3.34 .504 10 15.1 2.60 4.00
77 3.41 .482 10 14.1 2.50 3.90
76 3.36 .862 10 25.6 1.60 4.20
73 3.80 115 10 3.0 3.60 4.00
__________________________________________ *
DYNAFLECT DEFLECTION BASIN
w1 sCI
DATE MEAN STD DEV MEAN STD DEV
3/25/75 1.158  .313 .440  .183
PAVEMENT SUBGRADE
STIFF. COEFF.: .000 .000

APPL THICKNESS

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-
SECTION ID NO: 2133
DISTRICT NO: 21 JAN FEB MAR APR
COUNTY NO/NAME: 253/ZAPATA THORNTHWAITE INDEX: - - - -
CONTROL-SECTION:  38- 4 MEAN TEMPERATURE : 55 60 65 74
HIGHWAY : us 83 PRECIPITATION: 1.5 1.6 .6 1.0
MILE POINTS: 36.000 - 38.000 WET F-T CYCLES: o o o o
LANE : L TOTAL F-T CYCLES: 1t 0o o o
DIST TEMP CONSTANT: - - - -
FROM POST 38 TO POST 36 SOLAR RADIATION:
R e R R e e e e T T AP
Ko e o e e - — * Km e e et e —— - * *
PAVEMENT CONDITION SURVEY TRAFFIC
PVMT RATING 80 77 76 73 1980 ADT: 2500
PRS 77 70 85 92 1980 PERCENT TRUCKS: 14.0
RUTT 1 SL 2SL 2SL 1SL 8/53-12/82 VEHICLES: 7823161
FLUSH 2 SL 1 SL 8/53-12/82 18K AXLES: 1178218
CORR
RAVEL 1 SL K e *
ALLG CR 1 SL 1 SL 1 SL
LONG CR 1 SL 1 SL t SL 1 SL K e *
TRANS CR 1 sL 1 SL 1SL SKID NUMBER *
CRACKS NS NS NS NS DATE AVG LOW HIGH
PATCHING 1 F 1 F 1G 1G 12/76 30 24 43 *
FAIL/MI o o o o 2/76 28 16 35
Sk kokk kokk  kAkk kkk kkk kkk kokk kokk kkk kkk 3/75 28 22 32
RATING SCORES
SHOULDER 81 74 79 83
ROADSIDE 80 77 87 85
DRAINAGE 87 83 83 90
TRAFFIC SER 82 88 92 86
kokok  ckokok  ckokk  dkkok  dkokk kokk  kkok ckokk kokk kkk  skokok
PVMT URGENCY 3 6 6 2
K o e e e e e e . — K e e e ————————— * *
e o o s e m e v an e = A m A S L A WL A e A W e e e e e o v o A G A m AR AL e S A L e Gm e e e = e = e A el M A R M S o kb e o o o s = . o m = R Su @e A AR G el A e e A e o e e e = e A = = = . - e = R e e M dm e R e s e e e - ——
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S sC 31 MAINT 6/78 316 B PB 4A 125 AC .3 .4
2 S HMAC 27 MAINT 6/67 340 D AC-20 5.8 1.0 1.0
3 S SC 23 MAINT 8/59 .3 .3
4 S ST 18 NEW CON 8/53 305 A 5 90 0A-135 2 .3 .3
5 S ST 18 NEW CON 8/53 305 A 10 170 0A-135 3 .2 .2
6 B FLEX 18 NEW CON 8/53 sp 4.0 .0
7 B FLEX 18 NEW CON 8/53 sP 4.0 .0
8  SG CLAY 18 NEW CON 8/53 CL,CH,SC

5.5 49.6 27.0
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2159 :
DISTRICT NO: 22 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 64/DIMMIT THORNTHWAITE INDEX: - - - - - - - - - - - -26.8
CONTROL-SECTION:  37- 6 MEAN TEMPERATURE : 53 58 65 74 79 84 86 86 81 73 63 56 71.9
HIGHWAY : us 83 PRECIPITATION: .8 1.1 .7 1.42.12.61.43.14.02.5 .9 .9 21.4
MILE POINTS: 17.720 - 19.770 WET F-T CYCLES: 0 0o o 0o 0 0o 0 o0 0o O 0 0O O
LANE : R TOTAL F-T CYCLES: 3 4+ 0o 0o 0O O O O O O 0 7
DIST TEMP CONSTANT: - - - - - - - - - - - 36.2
FROM POST 18 TO POST 20 SOLAR RADIATION:
W e e e e - e v -~ ——— * K e o tae i e e e S M A s ke e o e e e ek e e o e o e % e e S e e = s e = e e —
A m o o s e e e e A = — = — * e e e e e e S - — * K o e ot e e e e
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 173 1980 ADT: 2100 YR MEAN STD DEV. N CV LOW HIGH
PRS 100 50 67 90 92 88 1980 PERCENT TRUCKS: 18.0 80 3.91 .264 10 6.8 3.60 4.30
RUTT 2 st 8/60-12/82 VEHICLES: 5438465 77 3.50 .738 10 21.1 1.80 4.30
FLUSH 2 SL 1 MO 2 SL 2 MO 9/60-12/82 18K AXLES: 1076378 76 4.10 .275 10 6.7 3.70 4.50
CORR 2 MO 75 3.95 .350 10 8.9 3.40 4.30
RAVEL 2 st 2 sL K e e P e 74 2.35 687 10 25.0 1.60 3.30
ALLG CR 3 SE 3 SL 1 SL 73 2.65 .650 10 20.7 2.00 3.70
LONG CR 1 sL H e *
TRANS CR SKID NUMBER K e
CRACKS NS NS DATE AVG LOW HIGH
PATCHING tp K e e
FAIL/MI o o o o o o DYNAFLECT DEFLECTION BASIN
Hokok  kokok  skckok dkokok okkeosk skkk ckokk kokk obokk kkk kokok
RATING SCORES w1 scI
SHOULDER 96 63 64 67 76 TH DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 86 75 85 82 80 82 6/14/76 1.746  .319 .780  .158
DRAINAGE 83 83 83 70 87 90
TRAFFIC SER 84 82 90 76 82 80 PAVEMENT SUBGRADE
deokok kkok ckkok okk kokok kokok kkok ckokok kokk  kokk kkk STIFF. COEFF.: . 382 .D8%3
PVMT URGENCY 1 9 8 3 o 4
o e et o e e e v = e e = e —— * K oe e e * . T S T e
| JE iy S S e I I T e e e e e et R et e ket e R e R R e e R e et
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S scC 46 MAINT 7/78 316 B PB4 100 EAHVRS 4 .4
2 S CMLRA 44 MAINT 9/74 ROCK ASPHALT 330 .8 .8
3 s sc 41 MAINT 9/73 .3 .3
4 s sc 35 MAINT 9/66 PRECOATED AGGREGATE 316 PR 4 90 AC-5 .3 .3 .3
5 S ST 30 NEW CON 9/60 304 w § 100 OA-175 .3 .3 .3
6 B FLEX 30 NEW CON 9/60 218 6.0 .0
7 B FLEX 30 NEW CON 9/60 LIMESTONE/CALICHE 211 9.0 .0
8 SG CLAY 30 NEW CON 9/60 CL,SC,CH 4.8 39.5 18.4
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2222 ‘ .
DISTRICT NO: 22 UAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 254/ZAVALA THORNTHWAITE INDEX: -~ - - - - - - = - - - - -30.2
CONTROL-SECTION: 1279~ 1 MEAN TEMPERATURE : 52 57 65 73 78 83 86 85 80 72 61 54 71.0
HIGHWAY : FM 1025 PRECIPITATION: 8 1.4 .61.52.82.61.62.93.23.01.0 .822.4
MILE POINTS: 2.000 - 4.000 WET F-T CYCLES: 0o 0 o 0 0 0 0O O O O O O ©
LANE : R TOTAL F-T CYCLES: 3 { o 0 O O O O O O O 2 8
DIST TEMP CONSTANT: - - - - = - - - - - - - 350
FROM POST 2 TO POST 4 SOLAR RADIATION:
o e - ——————— * B i e e o e e e i e o A = = o o e e b e o o o = " A = = e e o b o = o -
K e e e e e e o e o * 2 e e e * K o e e - ;e o = —
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 1980 ADT: a17 YR MEAN STD DEV N CV LOW HIGH
PRS . 100 62 85 75 1980 PERCENT TRUCKS: 14.0 80 4.32 .204 10 4.7 4.00 4.60
RUTT 1 SL 2 SL 5/63-12/82 VEHICLES: 1402124 77 3.08 .449 10 14.6 2.30 3.60
FLUSH 2 sL 2 SL 5/63-12/82 18K AXLES: 210340 76 4.54 .215 7 4.7 4.20 4.80
CORR 1 Mo 75 3.75 .378 10 10.1 2.90 4.30
RAVEL 1 sL 1 sL K e * :
ALLG CR 3 SL 1 SL 3 MO
LONG CR K e e *
TRANS CR 1 sL SKID NUMBER K e e e e *
CRACKS NS DATE AVG LOW HIGH
PATCHING 2F K o o
FAIL/MI o o o © DYNAFLECT DEFLECTION BASIN
dekok  kokk Ak okkok okokok dkkok  kokk kodok kkk kokk  kokok
RATING SCORES w1 scI
SHOULDER 80 60 80 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 80 90 70 6/15/76 2.941 1.229 1.025  .617
DRAINAGE 93 57 83 80
TRAFFIC SER 88 86 92 82 PAVEMENT SUBGRADE
Sk kokok  kokok kokk kR okokck kokk okokk kokk  kkk k¥ STIFF. COEFF. : .63% .208
PVMT URGENCY 1 9 1 5
—————————————————————————————————————————————— * L T T T e Lt T ST PR E PP, § B e o o e o e e e — =
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
1 S CMLRA 18 MAINT 8/74 ROCK ASPHALT 330 C MoD 1.0 1.0
2 S sc 17 MAINT 5/73 PRECOATED AGGREGATE 316 B PB 4 109 EAHVRS 4 .3 .3
3 S CMLRA 14 MAINT 7/68 ROCK ASPHALT 330 C MOD .8 .8
4 S ST 12 RECONST 5/63 320 B 3 80 O0A-175 .3 .4 .4
5 B FLEX 12 RECONST 5/63 246 4.0 4.0
6 B LST 12 RECONST 5/63 , 252 LIME 1.0 4.0 4.0
7  SG CLAY 12 RECONST 5/63 CL,CH 4.4 48.2 28.4
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2308
DISTRICT NO: 23 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 206/SAN SABA THORNTHWAITE INDEX: -~ - - - - - - - - - - -22.3
CONTROL-SECTION: 289- 4 MEAN TEMPERATURE : 44 47 55 65 72 79 83 82 76 65 53 46 64.5
HIGHWAY : SH 16 PRECIPITATION: 1.4 1.6 1.3 2.4 3.6 2.1 1.6 2.4 3.6 3.4 1.4 1.3 25.9
MILE POINTS: 1,960 - 3.920 WET F~T CYCLES: 1 1 o O O o O O 0o 0O o o 3
LANE : L TOTAL F-T CYCLES: 13 8 3 0 O O O O o o 3 10 38
DIST TEMP CONSTANT: - - - - - - - - - - - 25.5
FROM POST 4 TO POST 2 SOLAR RADIATION:
W e o o e o o m m  t h e s e~ - e A = e n o e v = L 3 7 S o U S S B
—————————————————————————————————————————————— * T et o o e e e o - e . e e e M a  re  hr e e e e . e e o o e et A = = e e e " ——— —
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 176 75 74 73 1980 ADT: o YR MEAN STD DEV N CV LOW HIGH
PRS 76 80 62 78 718 70 1980 PERCENT TRUCKS: .0 80 2.99 .307 10 10.3 2.50 3.30
RUTT 2 st 1 SL 1 SL 2 SL 10/40-12/82 VEHICLES: 0 77 3.57 .316 10 8.9 3.10 4.00
FLUSH 1 MO { MO 10/40-12/82 18K AXLES: o) 76 2.81 .603 10 21.4 1.80 3.70
CORR 7% 3.39 .362 9 10.7 2.90 3.80
RAVEL 1 SL 2 MO A e e e e * 74 3.30 .356 i0 10.8 2.80 3.80
ALLG CR 2 MO 73 3.42 .449 9 13.1 2.70 4.00
LONG CR 4 SL 1 SL 1 SL 1 SL 2 MO 3 MO K e e e *
TRANS CR 2 MO 1 SL 2 MO 2 SL 2 MO 2 MO SKID NUMBER R el L R
CRACKS NS NS PSS PS PS PS DATE AVG LOW HIGH
PATCHING 1 G 16 1G6G 1F 8/75 29 19 51 K e e e
FAIL/MI 0 0 o 0 0 o) DYNAFLECT DEFLECTION BASIN
sk kokok kokok skokk  kokok okokk ckokk  kokok kokk kokk  kkxk
RATING SCORES ‘ Wi SCI
SHOULDER 84 66 74 47 63 64 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 70 82 90 1% 77 82 11/16/75 1.557 .391 .595 .069
DRAINAGE 73 80 90 87 83 80
TRAFFIC SER 88 90 84 78 80 86 PAVEMENT SUBGRADE
Aok skeokok kkk kokok  kokok kk ok kkk kokk  kokk  kkk  dkokk STIFF_ COEFF_: .602 .257
PVMT URGENCY 3 2 7 4 4 4
______________________________________________ * 00 VA U N STV US S . 3 et e e o v e = v - m e 4 " o o+ - P - " - -
STRUCTURAL SECTION WORK AGG APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S sC 17 MAINT 9/77 LIGHTWEIGHT 316 B LT WT 4 135 EA-CRS .4 .4
2 S sC 15 MAINT 6/66 PRECODATED AGGREGATE 316 PB 4 115 AC-5 .3 .3 .3
3 S HMAC 13 MAINT 9/56 317 AC 5.0 1.8 1.8
4 S sC 8 MAINT 4/47 303A 120 O0OA-230 .3 .2 .2
5 S ST 5 NEW CON 10/40 305 100 OA-135 .2 .3 .3
6 S ST 5 NEW CON 10/40 305 200 OA-135 3 1 A
7 B8 FLEX 5 NEW CON 10/40 211 3.0 .0
8 B FLEX 5 NEW CON 10/40 LIMESTONE/CALICHE 214 3.0 .0
9 SG CLAY 5 NEW CON 10/40 CL,ML,CH 4.4 42.8 22.6
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LOCATION
SECTION ID NO: 2324
DISTRICT NO: 24

COUNTY NO/NAME: 72/EL PASO
CONTROL-SECTION: 2121- 4
HIGHWAY : IH 10
MILE POINTS: 46.875 - 48.8
LANE : t
FROM POST 48 TO POST 46
o e e o e e e e e - = - . —— —
Ko e e e — —
PAVEMENT CONDITION SURVEY
PVMT RATING 80 7. 76 73
PRS 83 73 76 83
RUTT 2 MO 2 SL 1 SL
FLUSH $ SL 2 St 3 SL
COPRR
RAVEL
ALLG CR
LONG CR 1 MO 2 MO
TRANS CR 1 MO 1 MO 4 MO 2 SL
CRACKS SEAL NS PS NS
PATCHING 1t F

FAIL/MI 0 0 0 (8]
Mkk kkk KRk Rokk kokk kkok kkk KkX

RATING SCORES

SHOULDER 74 81 64 89
ROADSIDE 87 75 77 67
DRAINAGE 93 80 83 20
TRAFFIC SER 86 74 86 92

dokk ok kokok kkk kokok kokok dokok kokok
PVMT URGENCY 3 3 2 2

THORNTHWAITE INDEX: - - =~ = = = = = - - - -
MEAN TEMPERATURE : 42 46 54 61 70 78 80 78 72 62 50 43
PRECIPITATION: .3 .4 3 .0 .2 .71.81.81.2 .7 .3 .4
95 WET F-T CYCLES: o o o o o 0o O o O o o 1
TOTAL F-T CYCLES: 20 4 4 0 O O O O O O 7 18
DIST TEMP CONSTANT: - - - - = - - - =~ - - =
SOLAR RADIATION:
_____________ T ot e e e o - " = . T e e M o o e W S b e e e me W MR AR S YR ST e e e G v M R e e e A e et i S e e MR e e A MG MR e e - T . e
_____________ B e e e e e e o e o e e e o —
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 8100 YR MEAN STD DEV N CV
1980 PERCENT TRUCKS: 36.0 80 3.45 758 10 22.0
7/60-12/82 VEHICLES: 22181440 77 3.98 .413 10 10.4
7/60-12/82 18K AXLES: 9544453 76 4.36 .378 10 8.7
73 4.36 .200 10 5.0
H e e e e e e e e = *
K m o e et e e — e —— i —————— *
SKID NUMBER A e e
DATE AVG LOW HIGH
6/76 34 27 39 K e e
DYNAFLECT DEFLECTION BASIN
dokok kkok kokok
w1
DATE MEAN STD DEV MEAN
12/ 9/75 .690  .165 132
PAVEMENT SUBGR
HhA KAk KkH STIFF. COEFF.: .687 .2
————————————— M e e e e o e e e o K T e p——
AGG. APPL THICKNESS
DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL
4/69 346 D AC 5.3 .9 .9
4/69 346 B AC 5.3 .0 2.0
4/69 340 D AC 5.5 1.1 1.1
6/67 .3 .3
7/60 317 B AC 5.1 2.0 2.0
7/60 317 c AC 5.1 1.5 1.5
7/60 215 10.0 .0 2.4 30.0
7/60 SM,SC,SP 3.7 19.0

ENVIRONMENTAL - 20 YEAR SUMMARY (1

JAN FEB MAR

955-1974)

APR MAY JUN JUL AUG SEP OCT NOV DEC

AVG
-46.6
61.8
8.1

2

66
22.5

SCI
STD DEV
.060

ADE
31

wom
[oNe

STRUCTURAL SECTION WORK
LAYER DESCRIPTION JOB TYPE
1 S HMAC 14 MAINT
2 S HMAC 14 MAINT
3 S HMAC 14 MAINT
4 S SC 9 MAINT

5 S HMAC 2 NEW CON

6 S HMAC 2 NEW CON

7 B FLEX 2 NEW CON

8 SG SAND 2 NEW CON
1 .
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2337
DISTRICT NO: 24 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 55/CULBERSON THORNTHWAITE INDEX: - - - - - - - - - ~ - - -44 .1
CONTROL-SECTION: 233- 5 MEAN TEMPERATURE: 44 47 54 63 72 79 80 78 73 63 51 45 62.8
HIGHWAY : SH 54 PRECIPITATION: . .3 .2 .2 . .91.72.21.71.4 .4 .3 10.2
MILE POINTS: 46.630 - 48.600 WET F-T CYCLES: 0 o) 0O 0 0 o} 0 0 o] 0 0 2
LANE : L TOTAL F-T CYCLES: i5 10 4 0 o 0 0 0 0 o} 4 13 49
DIST TEMP CONSTANT: - - - - - - - - - - - - 24.2
FROM POST 50 7O POST 48 SOLAR RADIATION:
o e e i e e e e e — — = — — e * W s n e e e e e e o om Mk o e e e e e e e L M N e S M e e i e e e e e e e e e e e e A . A e = e e e e e e v a —
K e e e — e ———— K K e e e e e g gy S
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 219 YR MEAN STD DEV N cv LOW HIGH
PRS 85 61 73 73 83 83 1980 PERCENT TRUCKS: 8.0 80 3.72 .274 10 7.4 3.10 4.00
RUTT 1 SL 2 st 9/42-12/82 VEHICLES: 1051284 77 3.92 .220 10 5.6 3.50 4.20
FLUSH 2 SL 9/42-12/82 18K AXLES: 81201 76 3.86 .368 9 9.5 3.00 4.30
CORR 75 3.51 .242 9 6.9 3.00 3.70
RAVEL 3 MO 1 SL e e kel bl * 74 3.88 .277 9 7.1 3.40 4.20
ALLG CR 2 MO 1 sL 73 3.69 . 169 9 5.3 3.30 3.90
LONG CR 1 MO 2 MO 2 MO 2 SL 1 SL B e etttk be bbbt bt *
TRANS CR 1 MO 2 MO 2 MO 2 SL 2 SL SKID NUMBER Rl e
CRACKS SEAL PS PS NS NS NS DATE AVG LOW HIGH
PATCHING 10/75 40 20 47 Ko o e e e s
FAIL/MI o} o] 0 0 o} &/ 10/75 38 16 46 DYNAFLECT DEFLECTION BASIN
*kck kkk ROk ARk dokk kokk kokk gk kokk kkk ok kok
RATING SCORES wi SCI
SHOULDER 65 75 80 50 60 80 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 77 85 77 75 87 12/ 9/7% .983 .312 .483 . 146
DRAINAGE 73 80 83 73 20 90 '
TRAFFIC SER 86 88 92 76 84 96 PAVEMENT SUBGRADE
Kok kokk ook Rk kkok kR kkk okkok kokk kokok kokk STIFF. COEFE.: 447 314
PVMT URGENCY 3 3 2 4 3 2 .
K am e v s e e e e — — = * K e ettt ——————— * K e - -
K e e o e v o o v o e e o i e A bk Am = = i e A S M S B e e e e e e Mm e e v S N Gk A8 e e MR e e M e fe e e e e e e T wm e = e . e T . - e W S T e e e = T - e e M e e e e S e M e i = - e A e A e e e = o= e e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 23 MAINT 6/79 316 8 B 4 120 AC-S5 .4 .4
2 S HMAC 22 MAINT 5/71 340 D AC 5.0 1.5 1.5
3 S SC 19 MAINT 8/62 316 B 4 130 O0A-135 .3 .2 .2
4 S SC 18 MAINT 6/56 303 B 3 115 O0A-135 .3 .3 .3
5 S SC 17 MAINT 7/49 303A 125 0A-135 .3 .2 .2
6 S ST 10 STAGE 11/43 301A 100 AC .4 .3 .3
7 B FLEX S NEW CON 9/42 SP 6.0 6.0
8 9 NEW CON 9/42 ' 3.4
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2353
DISTRICT NO: 24 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 72/€EL PASO THORNTHWAITE INDEX: - - - - - - - - - - - - -46.6
CONTROL-SECTION: 374- 2 MEAN TEMPERATURE: 42 46 54 70 78 80 78 72 62 50 43 61.8
HIGHWAY : Uus 180 PRECIPITATION: .3 .4 .3 .2 .7 1818 1%.2 .7 .3 .4 8.1
MILE POINTS: 24 .882 - 26.882 WET F-T CYCLES: 0 Q o} 0 0 o} o o) (o] o} 1 2
LANE: L TOTAL F-T CYCLES: 20 14 4 (o} (o) o (0] o 0 7 18 66
DIST TEMP CONSTANT: - - - - - - - - - - - 22.5
FROM POST {8 TO POST 16 SOLAR RADIATION:
Ko e e e e e e e — — — mm . — s — * A e e e e o e e e e e e e e e = e e e S e = e = e - — *
H o o  — —  — — — — —— —  —  — ———————— e — * Kot e e e e e e e —————————— o e e e - —— — —— - *
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX )
PVMT RATING 80 77 76 75 74 73 1980 ADT: 1791 YR MEAN STD DEV N Ccv LOW HIGH
PRS 73 62 46 60 73 82 1980 PERCENT TRUCKS: 14.0 80 2.80 . 368 i0 13.1 2.30 3.50
RUTT 2 SL 2 SL 2 SL 1 SL 2/55-12/82 VEHICLES: 8135537 77 3.30 .226 10 6.9 2.80 3.60
FLUSH 2 SL 2 SL 1 SL 2/55~12/82 18K AXLES: 1225318 76 3.36 .391 9 11.6 2.70 3.90
CORR _ 75 3.52 . 087 9 2.8 3.40 3.70
RAVEL 1 SL 2 SL 2 MO Ko e e e 74 3.46 . 246 9 7.1 3.10 3.80
ALLG CR 2 MO { SE 1 MO 1 SL 73 3.63 . 130 10 3.7 3.30 3.80
LONG CR 1 SL t MO 3 MD 2 MO 1 SL K e e e
TRANS CR 2 SL 3 SE 3 MD 3 MO 3 SL SKID NUMBER K o e e e e e e e *
CRACKS NS SEAL PS PS PS PS DATE AVG LOW HIGH
PATCHING e *
FAIL/MI O ©O O O O O DYNAFLECT DEFLECTION BASIN
dkokok kokok  okokok  kokok skokok okskk ckakok skokk skokk okokk Kok 4
RATING SCORES Wi SCI
SHOULDER 69 73 64 69 73 76 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 75 77 75 70 72 85 12/10/75 1.307 . 301 .452 .077
DRAINAGE 97 87 87 83 80 20
TRAFFIC SER 74 76 82 74 80 92 PAVEMENT SUBGRADE
dokk skokok kokok kokok  kokok kkok ckokok kokk  ckokk okdkok  kokk STIFF_ COEFF_: _590 .255
PVMT URGENCY 4 3 9 6 4 4
K e e e e e e e e e — e - — — - — * e e e e e e e — L R e b e R b e e R e *
W o e e e e e e e e R e et e e e e e e o v T e e s = s e s A e = T = e v e e ta = e = T e e S o T o = o o = e Aa = M = v e A v - e o e - ——— - ———— *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL P1
1 S SC 29 MAINT 5/80 316 B PB 4 115 AC .3 .4
2 S SC 23 MAINT 8/75 SILICEOQUS 316 B B 4 115 AC .3 .3 .3
3 S HMAC 19 MAINT 8/63 LIMESTONE/CALICHE 340 D AC 5.3 1.3 1.3
4 S HMAC 12 WID-REC 2/55 317 C AC 5.0 2.0 2.0
5 B FLEX 12 WID-REC 2/55 215 7.0 .0
6 SG SAND 12 WID-REC 2/55 SM,SC 4.0 19.2 4.4
B e o e e e e e o e = = = . . o = A e 8 o o o A F = o e A e 44 A o o o = o o A S " A Ak o o = = e e T 4 o o = = o o 4= = i o S = e ot = o o *
L} 3 4 ! » ",
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T o e s e e e e it et M = e e e e ae am R am e e o o o e et " i e = = e o n A T = o o e et e e = o e e o o = = Ed
LOCATION ENVIROMMENTAL ~ 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2395 :
DISTRICT NO: 24 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 189/PRESIDIO THORNTHWAITE INDEX: - - - - - = - - - - - - -3.4
CONTROL-SECTION:  20- 8 MEAN TEMPERATURE : 45 48 55 64 71 77 78 76 72 63 52 46 62.8
HIGHWAY : us 90 PRECIPITATION: 4 .3 .3 .3 .71.7192.62.11.2 .6 .3 12.3
MILE POINTS: 6.320 - 8.330 WET F-T CYCLES: 0o o 0 0o 0 0O O 0O 0O 0 0 o 2
LANE : R TOTAL F-T CYCLES: 177 12 7 0 0O O O O O O 6 16 62
DIST TEMP CONSTANT: - - - - ~ - - - - - - - 2524
FROM POST 34 TO POST 36 SOLAR RADIATION:
K e et e e e o v e v v 4 = — * T o e o o  m  n e e e e a4 s e e e e e i e i e e e = e s m = o e e
K e am e e e e e e e = e e e — * H et e o - * H e e et = ettt
PAVEMENT CONDITION SURVEY : TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: ) YR MEAN STD DEV N CV LOW HIGH
PRS 87 78 80 96 91 93 1980 PERCENT TRUCKS: .0 80 4.21 .218 10 5.2 3.90 4.50
RUTT 1 SL 2 SL 1 SL 10/59-12/82 VEHICLES: 0 77 4.43 .082 10 1.9 4.30 4.50
FLUSH 1 SL 2 MO 2 SL 10/59-12/82 18K AXLES: ) 76 4.69 099 10 2.1 4.50 4.80
CORR 75 4.55 .143 10 3.2 4.30 4.80
RAVEL 1 SL 2 SL 2 MO tsL 1 sL K o e * 74 4.67 .125 10 2.7 4.40 4.80
ALLG CR 73 4.46 160 10 3.5 4.20 4.60
LONG CR 1 5L 1SL e *
TRANS CR 1 SL 1 sL 1 SL1SL SKID NUMBER K e e e
CRACKS NS SEAL SEAL SEAL DATE AVG LOW HIGH
PATCHING 16 16 ¥ e »
FATL/MI 0o o o o o o DYNAFLECT DEFLECTION BASIN
dkokok  kokok kokk ckk skokok kokk  kkk kk¥  kokk  kokok  kokk
RATING SCORES , w1 scI
SHOULDER 89 74 70 64 70 71 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 92 70 90 72 75 80 12/ 9/75  .932  .105 .421  .060
DRAINAGE 90 70 60 80 90 90
TRAFFIC SER 94 66 86 78 80 88 PAVEMENT SUBGRADE
dkokk kokok  kokok dkokdke ek okokok ckoakk koksk  ohokok kkk kokok STIFF. COEFF.: .442 .288
PVMT URGENCY 2 3 7 3 3 2
L T e T T e Rl * K, ———— * F v v e e e e e ————
*——-——-—————-——-———————————————~~——————--——————-—-—--———————————-—----——-—————--—g; —————————————————————————————————————————————————————————
STRUCTURAL SECTION WORK ¥ AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI
1 S sC 29 MAINT 5/80 316 B B 4 115 AC .3 .4
2 S scC 28 MAINT  10/75 SILICEOUS 316 B 4 115 AC .3 .3 .3
3 S HMAC 26 MAINT 4/70 TRAP ROCK 340 D AC-10 6.7 1.3 1.3
4 s sC 20 MAINT 6/64 PRECOATED AGGREGATE 316 PB 4 90 OA-135 2 .3 .3
5 S ST 17 NEW CON 10/59 306 B 1 70 0A-135 3 .4 .4
6 S ST 17 NEW CON 10/59 306 B 4 120 O0A-135 3 .2 .2
7 s ST 17 NEW CON 10/59 306 B 10 150 OA-135 3 .2 .2
8 B FLEX 17 NEW CON 10/59 LIMESTONE/CALICHE 211 12.0 .0
9  SG CLAY 17 NEW CON 10/59 CL,SC 39.8 20.8




£8-9

F o o e e e e e e e e e v e o = e s o - — * B e e e e e e b e e e e e e e - T e - - = = = == = = = = Am o o b = = = e T = —— = = -
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2468
DISTRICT NO: 25 . JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 65/DONLEY THORNTHWAITE INDEX: - - - - - - - - - - - - -20.0
CONTROL-SECTION: 42- 8 MEAN TEMPERATURE : 36 40 48 59 68 75 80 79 71 60 48 40 59.0
HIGHWAY : us 287 PRECIPITATION: 6 .7 4.1 1.43.63.72.42.42.31%1.6 .7 .7 20.9
MILE POINTS: 7.770 - 9.880 WET F-T CYCLES: 1 1 1 0O O 0O O o o o0 o 1 6
LANE : L TOTAL F-T CYCLES: 20 17 11 1 0O O O O o O 9 20 81
DIST TEMP CONSTANT: - - - - - - - - - - - - 15.6
FROM HALL CO.LINE TO POST 34 SOLAR RADIATION:
H v e e e e e s e v v ——— .~ —— E 3 3OV O M PO M S A P
K e e e e e e e e e o —  —_——— — - * K e e e — - —— —————— — — * B am it e ot e e e et e = = -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 4900 YR MEAN STD DEV N CV LOW HIGH
PRS 63 70 80 982 {100 65 1980 PERCENT TRUCKS: 18.0 80 4.09 .247 10 6.0 3.60 4.50
RUTT 1 SL 6/58-12/82 VEHICLES: 17230064 77 4.26 .178 10 4.2 4.00 4.60
FLUSH 2 SL 1 SL 6/58-12/82 18K AXLES: 3410063 76 4.74 117 10 2.5 4.50 4.90
CORR 75 4.49 .137 10 3.1 4.30 4.70
RAVEL 1 SL A e e e * 74 4.75 113 11 2.4 4.60 4,90
ALLG CR 2 MO 1 MO 2 MO 73 3.86 . 150 10 3.9 3.60 4.10
LONG CR 2 MO 1 st 3 MO K e o *
TRANS CR {1 MO 1 MO 1 St 2 SE SKID NUMBER K e e e e *+
CRACKS NS NS NS NS DATE AVG LOW HIGH
PATCHING : R ittt tatate
FAIL/MI o o} o} 0 0 0 DYNAFLECT DEFLECTION BASIN
dekok kkk okokk  ckokk skokok  skokok ok kdkk skokk  kok ok kskok
RATING SCORES Wi SCI
SHOULDER 76 76 70 73 84 86 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 82 80 82 67 87 80 11/ 5/75 .914 .202 .262 .104
DRAINAGE 90 77 80 77 80 90
TRAFFIC SER 84 92 94 82 82 92 ‘ PAVEMENT SUBGRADE
Rk kkok  kdkck  odkokok ek skokk  kokok skokok  dkokok dkkok kkok STIFF. COEFF. : _759 _24()
PVMT URGENCY 4 6 7 3 1 ]
—————————————————————————————————————————————— & K e e e e e e K 0SS VO S S T R i
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 26 MAINT 9/74 1. 1.5
2 S sC 20 MAINT 7/65 PRECOATED AGGREGATE 316 PB 4 100 AC-5 .3 .3 .3
3 S HMAC 16 WID-STR 6/58 317 c AC 4.5 2.5 2.5
4 8 FLEX 16 WID-STR 6/58 SILICEOUS 213A 8.0 8.0
5 SG SAND 16 WID-STR 6/58 SC,CL,SM 3.6 27.2 10.5
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LOCATION : ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2502
DISTRICT NO: 5 JUAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 54/CROSBY THORNTHWAITE INDEX: - - - - -~ - = - — - = - -20.7
CONTROL-SECTION: 131- 3 MEAN TEMPERATURE : 37 41 48 59 68 75 79 77 70 60 48 41 59.2
HIGHWAY : us 82 PRECIPITATION: .5 .81.11.22.82.92.62.33.02.3 .9 .7 21.2
MILE POINTS: 13.000 - 15.000 WET F-T CYCLES: 1 {+ 14 0 0o 0o 0 O o 0 O 1 6
LANE : L TOTAL F-T CYCLES: 20 17 10 1 O O ©O © ©O0 O T 19 78
DIST TEMP CONSTANT: - - - - =~ - - - - - - - 47.3
POST 14 TO POST 12 SOLAR RADIATION:
K e e e e . — * B e i e e e e e e e A e e e o e o e R e A e e e e e o — *
T e s e e e e e e e v e o - P - — * e e e e  ——————— - * H m e ot e e e e e e e e 4 A . e e = e e - . . ey
PAVEMENT CONDITION SURVEY TRAFF1C SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 173 . 1980 ADT: 3600 YR MEAN STD DEV N CV LOW HIGH
PRS 65 80 59 85 100 95 1980 PERGENT TRUCKS: 18.0 80 4.26 .143 10 3.4 4.10 4.50
RUTT tsL1sSL 6/59-12/82 VEHICLES: 15094645 77 4.87 .134 10 2.9 4.40 4.80
FLUSH 2 8L 1S5L2M0 -, 6/59-12/82 18K AXLES: 2986207 76 4.76 .135 10 2.8 4.60 4.90
CORR 75 4.58 .180 9 3.9 4.20 4.80
RAVEL 1 sL K e e e * 74 4.58 190 10 4.1 4.30 4.80
ALLG CR 1 MO 1 MO 73 4.33 .142 10 3.3 4.10 4.50
LONG CR 1 MO 1 MO 2 MO 1 sL L L LT T TR *
TRANS CR 1 SE 1 Mo SKID NUMBER . G g
CRACKS PS PS NS DATE AVG LOW HIGH
PATCHING 3F 2P 2/76 21 16 26 K o e e e e e e e
FAIL/MI 0 o o) o} 0 0 4/73 30 25 33 DYNAFLECT DEFLECTION BASIN
kokk  kcksk kkodk  okdk  kaksk dkkok  skokk  kokok ockokk  kokk koo
RATING SCORES wi sCI
SHOULDER 71 73 &7 71 73 79 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 72 90 90 77 80 85 11/ 3/75 1.027  .354 .262 . 136
DRAINAGE 63 87 BT 80 90 90
TRAFFIC SER 80 80 94 84 86 70O PAVEMENT SUBGRADE
Hekk skokk okokk kkk  kskok okokk kokk kkk  okkok  kokok  kkok STIFF_ COEFF: .499 .236
PVMT URGENCY 4 4 7 0 2 3 :
M o wm vt n = o o e e At " P A = = e a4 = = e e S T = e e b * W e s cor o e e o4 A e . o A e e~ — - * M ts s e o e -t o ——— - —— —
K e e o o e o = 7 m t 2 2 = = o e o An = A i v e ot = = > b~ = A o o T o = m o = = e o i o T o = A A A e o o o =t ot o = = = = = o t ——
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 s SC 21 MAINT  10/78 B PB 4 120 AC .3 .0
2 S HMAC 16 MAINT /72~ 340 c AC 6.3 1.5 1.5
3 S ASB 16 MAINT 9/72 2043 4 AC 7.2 .5 2.5
a4 S HMAC 14 RECONST 6/59 . 317 D AC 5.5 1.2 1.2
5 S ST 14 RECONST 6/59 304 A 5 90 OA-230 .3 .3 .3
6 B LST 14 RECONST 6/59 218 LIME 1.5 14.0 12.0
7  SG CLAY 14 RECONST 6/59 CL,CH 4.5 47.% 27.5
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2620
DISTRICT NO: 5 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 152/LUBBOCK THORNTHWAITE INDEX: - - - - - - - - - - - - -25.8
CONTROL-SECTION: 139~ 1 MEAN TEMPERATURE: 38 42 49 60 69 76 79 77 70 60 48 41 59.7
HIGHWAY : US 62+8 PRECIPITATION: .4 .6 1.01.02.53.22.42.12.32.14 .6 .5 i8.6
MILE POINTS: 19.590 - 21.590 WET F-T CYCLES: 1 1 i 0 0O 0O O 0o 0 o o 1 6
LANE : L TOTAL F-T CYCLES: 20 15 8 1 o O O O O o 71 18 71
DIST TEMP CONSTANT: - - - - - - - - - - - - 18.2
FROM POST 24 TO POST 22 SOLAR RADIATIDN:
T o et e e e e e o . — o ——— . - ———— = o ——— H s v oo v m m  n o At 7 = e o = o i e A -~ o o - = = = = i e o = A = o e = = s v o "o = " = = = = —_—— — —— *
Ko e e e et e e e - —— — Koo e e e e e e o e m e e — = ——— * K o o e e ——— =
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 73 1980 ADT: 9304 YR MEAN STD DEV N CV LOW HIGH
PRS 48 70 62 83 92 90 1980 PERCENT TRUCKS: 18.0 80 4.14 .2217 10 5.5 3.70 4.40
RUTT 2 SL 12/58-12/82 VEHICLES: 32892384 77 4.30 .206 10 4.8 4.00 4.60
FLUSH 3 MO 2 SL 2 SL 12/58-12/82 18K AXLES: 6509684 76 4.76 .097 10 2.0 4.60 4.90
CORR 75 4.39 .089 10 2.0 4.30 4.50
RAVEL 1 SL T T * 74 4.47 .090 10 2.1 4.30 4.60
ALLG CR 2 MO 2 MO 2 SE 1 SL 2 SL 73 4.38 . 123 10 2.8 4.10 4.50
LONG CR 1 MO 1 SL 1 SL A o e *
TRANS CR 2 MO 1 SE {1 MO 1 SL SKID NUMBER L i e B e e *
CRACKS NS NS PS NS NS DATE AVG LOW HIGH
PATCHING 3/76 23 13 32 F e e e
FAIL/MI 0 0 0 o 0 (o} 4/13 31 24 52 DYNAFLECT DEFLECTION BASIN
Aok Noksk kokk ko okdok kokk kokk dekk kkk kokk ok
RATING SCORES Wi SCI
SHOULDER 66 73 73 70 80 71 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 82 80 90 70 75 82 10/31/71 1.395 .181 .396 L1414
DRAINAGE 90 77 80 77 70 90
TRAFFIC SER 84 88 94 86 84 82 PAVEMENT SUBGRADE
deokk  kokdk kckk dkkok kkk dkokk okkok kokok koksk kokk  kkk STIFF‘ COEFF.: .435 .239
PVMT URGENCY 6 6 7 5 3 4
W rm e e e e e e - e = e e e e i e - e - — * b 5 g g g g S * Kot e e e e e e e e . —— —
K i o " . T o — = 1 " a4 = A = — o S S A o o " o a0 s o o o = e - 8 > o e b o o W e G . A Ak 4 o o = o " - T = = - =~ " v am
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE"~ ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 35 MAINT 10/78 316 B PB 4 120 AC-5 .3 .4
2 S HMAC 26 MAINT 9/72 SILICEOUS . 340 c AC~-10 6.3 1.5 1.5
3 S ASB 26 MAINT 9/72 LIMESTONE/CALICHE 2043 4 AC-10 7.2 2.5 2.5
4 S HMAC 20 STAGE 6/59 LIMESTONE/CALICHE 317 D 0A-1435 5.7 1.3 1.3
5 S ST 19 NEW CON 12/58 '90 0A-230 .3 .3 .3
6 B LST 19 NEW CON 12/58 LIMESTONE/CALICHE 218 LIME 1.0 13.0 13.0 36.0 17.0
7 SG CLAY 19 NEW CON 12/58 CL,SC,SM 3.6 33.4 17.2

a A1 I § L2 &,
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LOCATION
SECTION ID NO: 2659
DISTRICT NO: 5
COUNTY NO/NAME: 86/GARZA
CONTROL-SECTION: 53- 5
HIGHWAY : us 84
MILE POINTS: 28.000 - 30.000
LANE : R

FROM POST 28 TO POST 30

PAVEMENT CONDITION SURVEY

PVMT RATING 80 77 76 75 73

PRS 100 61 53 79 82
RUTT 2 SL 1 SL 1 SL
FLUSH 2 SL 3 MO 2 SL 1 SL
CORR

RAVEL 1 sL 1 SL 2 St
ALLG CR 1 MO 1 SL

LONG CR 1 MO 1 SE 1 SL
TRANS CR 1 MO 1 SE 1 sSL
CRACKS PS NS NS
PATCHING 16 1 F

FAIL/MI 0 0 [0/ 0 o

dokok kokok kokk Rk odokok kokok kokk kokk kokok
RATING SCORES

SHOULDER 87 69 76 76 76

ROADSIDE 75 82 85 67 72

DRAINAGE 20 80 80 70 20

TRAFFIC SER 92 80 86 80 86

Sekok kokk kkok kokk kokok okkok kokk kokk kokok
PVMT URGENCY 1 7 7 4 2

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: -~ - - - - - - - - - - -23.5
MEAN TEMPERATURE: 39 43 S0 61 69 77 80 79 71 62 50 43 60.8
PRECIPITATION: .7 1.1 1.2 2.83.22.52.52.62.0 .9 .7 21.0
WET F-T CYCLES: 1 o0 0O 0O o O 0o o0 o0 o 1 5
TOTAL F-T CYCLES: 1 14 7 0 O O O O 0o o 5 15 614
DIST TEMP CONSTANT: - - - - - - - - - - - 20.0
SOLAR RADIATION:
________ * B o o o o o o o e o e % e e e o e s o b Ak e A ot At i o o o e = e T = v - e T o - ——
------ % K e e e e et e — e - ———— KK e om ee e e e o o o e o i i o o e e i o  —— —m m  t wa ——
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 3800 YR MEAN STD DEV N ¢V LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 3.94 .126 10 3.2 3.80 4.20
8/61-12/82 VEHICLES: 12724481 77 3.40 .422 10 12.4 2.80 3.90
8/61-12/82 18K AXLES: 2517868 76 3.21 477 10 14.9 2.40 3.90
75 3.56 .300 9 8.6 3.00 4.00
L e L 73 3.99 .162 9 4.1 3.60 4.10
T e i o o i v o v v - — - — - ——an mn > - —
SKID NUMBER H o e e e e e
DATE AVG LOW HIGH
1/75 32 14 40 e et e
1/15 34 23 41 DYNAFLECT DEFLECTION BASIN
AAk Kok 5/74 31 21 35
5/74 28 24 39 Wi SCI
DATE MEAN STD DEV MEAN STD DEV
11/ 1/75 .899 .416 .233 . 152
PAVEMENT SUBGRADE
Ak Ak K STIFF. COEFF.: .484 .238
________ * K o e o mm o v o~ o -~ S - - - - ——— -~ T e e A ok e o = —— - -~ ————— —— o
e e e
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE
1 s sC 30 MAINT 8/75
2 S HMAC 27 MAINT 1/71
3 S ASB 27 MAINT 1/71
4 S HMAC 23 RECONST 8/61
5 B FLEX 23 RECONST 8/61
6  SG CLAY 23 RECONST 8/61

AGG / SODIL TYPE
PRECOATED AGGREGATE
LIMESTONE/CALICHE
LIMESTONE/CALICHE
LIMESTONE/CALICHE
LIMESTONE/CALICHE
CL,CH

ITEM CL  TYPE GR RATE

316
340
1636
317
211

PB

c

D

ADMIX PCNT RATE CENT EDGE

135 AC .3 .2 .2
AC-10 6.3 1.5 1.5
AC-10 6.7 3.0 3.0 28.0 10.0
0A-90 6.2 1.6 1.6
16.0 16.0 2.7 30.0 8.0
5.3 42.0 25.0
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K e o i e e e e e e e e = . - * | R e e e e e e e e e e e e e e e e e e e e e o e e e e e e e e e e = e e A . —_— - -
LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 2808
DISTRICT NO: 5 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 185/PARMER THORNTHWAITE INDEX: - =~ - - - - - - - - - - -259
CONTROL-SECTION:  52- 1 MEAN TEMPERATURE : 36 39 46 56 66 74 77 75 68 57 45 38 56.7
HIGHWAY : Us 70+U PRECIPITATION: .5 .4 .6 ,81.82.92.62.41.91.5 .6 .4 16.5
MILE POINTS: 4.000 - 6.000 WET F-T CYCLES: 1 + ¢+t o o 0o 0o o o o o 1 7
LANE : R TOTAL F-T CYCLES: 22 19 13 2 0 O O O O {1 12 23 94
DIST TEMP CONSTANT: - - - - - - - - - - - - 13.6
POST 4 TO POST 6 SOLAR RADIATION:
______________________________________________ E 3 B et e e o o o = = - - - ——— — = — " - - - -t " o= _—— - =" " ———— = o —— — —— = — = — o — o ——
H o o e e e e e - * W e e e e e e o n v e v m e i = o — —  — — an * M e e e e e e - = ——
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 74 1980 ADT: 2900 YR MEAN STD DEV N CV LOW HIGH
PRS %0 82 85 61 1980 PERCENT TRUCKS: 18.0 80 4.49 .088 10 2.0 4.40 4.60
RUTT 2 sL 2 SL 2 SL 1 SL 10/64~12/82 VEHICLES: 9472655 77 4.34 .127 10 2.9 4.10 4.50
FLUSH 2 SL 2SL2SL2M 10/64-12/82 18K AXLES: 1874788 76 4.66 .108 10 2.3 4.50 4.80
CORR » 74 2.90 .422 10 14.5 2.30 3.60
RAVEL 2 SL 1 SL o *
ALLG CR
LONG CR 2 SL e *
TRANS CR 3 sL SKID NUMBER e e
CRACKS  SEAL NS DATE AVG LOW HIGH
PATCHING 3G 12/76 20 11 28 A et o e e o
FAIL/MI 0 0 0 0 12/76 20 11 28 DYNAFLECT DEFLECTION BASIN
Kokok  okkok  kokk ckokk  okkok kkok  ckokok eoskok  dkeskok kokok  Neokok 12/76 17 13 23
RATING SCORES 2/76 11 6 16 Wi sc1
SHOULDER 73 81 90 71 2/76 13 7 16 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 77 85 77 82 2/76 13 7 16 10/30/75 .759  .086 .249  .025
DRAINAGE 80 73 90 80 8/75 24 16 28
TRAFFIC SER 90 88 92 72 8/75 24 16 28 PAVEMENT SUBGRADE
Kokok  ckokok  kokok  okkk skokok  dkkk  kokok okoskk skkk kkk kokk 8/75 20 1% 24 STIFF. COEFF_: _557 _264
PVMT URGENCY 2 2 1 4 6/7% 25 16 31
—————————————————————————————————————————————— * .y F o ot e v e e e r e e o o= e n e o o = e = e = o .
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 21 MAINT 3/75 340 c AC 7.3 1.5 1.5
2 S ASB 21 MAINT 3/75 292 4 AC 6.4 3.0 3.0
3 S sC 19 MAINT 9/69 316 PB SP 100 AC-5 .3 .3 .3
4 S HMAC 17 STAGE 7/65 LIMESTONE/CALICHE 340 D AC-10 7.0 . 1.3 1.3
5 S ST 16 NEW CON 10/64 SILICEOUS 320 A SP 100 OA-175 .4 .3 .3
6 B FLEX 16 NEW CON 10/64 LIMESTONE/CALICHE 232 B 2 6.0 6.0 2.3 34.0 11.0
7  SB FLEX 16 NEW CON 10/64 © 260 LIME 1.5 6.0 6.0
8 SG CLAY 16 NEW CON 10/64 CL,SC,SM 3.6 28.8 12.8
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LOCATION
SECTION ID NO: 2811
DISTRICT NO: 5

COUNTY NO/NAME: 185/PARMER

CONTROL-SECTION: 52- 1

HIGHWAY : uUs 70+U
MILE POINTS: 4.000 - 6.000
LANE : L

POST 6 TO POST 4

PAVEMENT CONDITION SURVEY
PVMT RATING 80 77 76 74
PRS 85 82 90 61

RUTT 2 5L 2 sL 2 sSL t sSL
FLUSH 2 SL 2 SL 2 SL 2 MO
CORR

RAVEL 2 SL

ALLG CR

LONG CR 2 siL
TRANS CR 1 MO 3 sL
CRACKS SEAL NS
PATCHING 3G

FAIL/MI 0 0] @) o

kokok  ckokok  okokok kkk  kkk kokck skokok kkok  kokok

RATING SCORES

SHOULDER 73 83 20 71
ROADSIDE 77 82 77 82
DRAINAGE 80 73 20 80

TRAFFIC SER 90 88 92 72

skok ok ckokok ek ckokok skokok ckokok skokok kokok kokok

PVMT URGENCY 3 2 1 4

ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
THORNTHWAITE INDEX: - - - - - -~ - - - - - -259
MEAN TEMPERATURE : 36 39 46 56 66 74 77 75 68 57 45 38 56.7
PRECIPITATION: .5 .4 .6 .81.81292624191.5 .6 .4 16.5
WET F-T CYCLES: t + 1+ o o 0o O O 0 O0o o0 1 7
TOTAL F-T CYCLES: 22 19 13 2 0 0 0O O O {1 12 23 94
DIST TEMP CONSTANT: - - - - - - - - - - - 13.6
SOLAR RADIATION:
———————— * - e - R e e o oa b e i et m e A bt o v = e = o e e e e e am e mm e K
———————— * e e e e . e R R VI U VSR 3
TRAFFIC SERVICEABILITY INDEX
1980 ADT: 2900 YR MEAN STD DEV N CV LOW HIGH
1980 PERCENT TRUCKS: 18.0 80 4.49 .129 10 2.9 4.30 4.70
10/64-12/82 VEHICLES: 9472655 77 4.34 471 10 3.9 4.10 4.60
10/64-12/82 18K AXLES: 1874788 76 4.73 .067 10 1.4 4.60 4.80
74 3.04 .196 10 6.4 2.90 3.40
SKID NUMBER K ek
DATE AVG LOW HIGH
12/76 17 13 23 K e e e *
2/76 11 6 16 DYNAFLECT DEFLECTION BASIN
KHA KAk 8/75 20 15 24
6/75 25 16 31 Wi scI
4/73 34 27 48 DATE MEAN STD DEV MEAN STD DEV
10/30/75  .622  .107 191 .04
PAVEMENT SUBGRADE
FHE Ak A STIFF. COEFF.: .537 .266
———————— * e e . - Ko e e e e e — —— — — ———————— e e K
—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL. TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 21 MAINT 3/75 340 c AC 7.3 1.5 1.5
2 S ASB 21 MAINT 3/75 292 4 AC 6.4 3.0 3.0
3 S SC 19 MAINT 9/69 316 PB SP 100 AC-5 .3 .3 .3
4 S HMAC 17 STAGE 7/65 LIMESTONE/CALICHE 340 D AC-10 7.0 1.3 1.3
5 S ST 16 NEW CON 10/64 SILICEOUS 320 A SP 100 OA-175 .4 .3 .3
6 B FLEX 16 NEW CON 10/64 LIMESTONE/CALICHE 232 B 2 6.0 6.0 2.3 34.0 11.0
7  SB FLEX 16 NEW CON 10/64 . 252 LIME 1.5 6.0 6.0
8  SG CLAY 16 NEW CON 10/64

CL,SC,SM

3.6 28.8 12.8
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K e e e r e e r e m G - * K o e e e e e e e e e o e e e e e e m  m m m t e e e e e T e e e T = *

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)

SECTION ID NO: 2984
DISTRICT NO: 25 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 135/KING THORNTHWAITE INDEX: - - - - - - - - - - - - -23.0
CONTROL-SECTION: 133- 1 MEAN TEMPERATURE : 40 44 51 62 70 78 83 81 73 63 51 43 61.9
HIGHWAY : us 82 PRECIPITATION: 7 .7 4.11.22.83.42.13.13.12.5 .9 .922.6
MILE POINTS: 13.750 - 15.730 WET F-T CYCLES: © o o 0o 0 o o O o O o o 3
LANE : L TOTAL F-T CYCLES: 6 12 7 0 O O O O O O 5 14 55
DIST TEMP CONSTANT: - - - - - - - - - - - - 20.8
FROM POST 16 TO POST 14 SOLAR RADIATION:
A e e e e e . * B e e e e e e s e e G e e e e NS o e e e ke s m mm Em e e e e e e M o e T A o e e i e e e o o
H o s ot - = . .t M o = o s e e - * T T R e

PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX

PVMT RATING 80 77 76 75 74 1980 ADT: 1450 YR MEAN STD DEV N CV LOW HIGH
PRS 80 10 8 40 67 1980 PERCENT TRUCKS: 18.0 80 4.03 .200 10 5.0 3.70 4.30
RUTT 1 SL 2 SL 2 sL 11/38-12/82 VEHICLES: 10050744 77 1.72 .444 10 25.8 1.10 2.60
FLUSH 3 SE 2 SL 1SL 1SL 11/38-12/82 18K AXLES: 1987658 76 .91 .303 10 33.3 .50 1.60
CORR ' 75 2.06 .320 9 15.4 1.60 2.50
RAVEL 1 SL T il * 74 1.99 .340 9 17.3 1.40 2.40
ALLG CR 3 SE 2 SE 2 MO
LONG CR 2 SE 2 SE 3 SE 1 MD K *

TRANS CR 2 SE 2 SE 3 SE 2 MO SKID NUMBER K
CRACKS PS PS SEAL SEAL DATE AVG LOW HIGH

PATCHING 3P 2P 3F 3°p 11/70 39 31 49 K e e e e
FAIL/MI o o 1 o o 11/70 42 29 47 DYNAFLECT DEFLECTION BASIN

kokk dokk kR ckokok kR kokok ckokok kokk kokok kR kokok .

RATING SCORES w1 scI
SHOULDER 90 63 64 70 100 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 90 85 87 80 80 10/18/75 1.314  .202 .296  .102
DRAINAGE 83 80 80 80 90
TRAFFIC SER 86 86 92 84 88 PAVEMENT SUBGRADE
dokok ok k okokok  Aokk kokok kol kokk dkokok kkk kokok sk k STIFF. COEFF.: .645 .225%

PVMT URGENCY 3 ° 8 6 6

g g UG SO K m e e = e - o — — — —— — * K e e e e e e e e e e
B s o e e e e e o o e T e e e e T o . - . e e e o = = o o . = v P . - = = S S e o o = o o o = o o . o = = v . —_— s = - Am S M S e v o b e = v i = = = o - - —
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAVER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL  PI

1 S ST 23 WID-REC 7/79 ' 322 B A 5A 110 AC .3 .4 .4

2 S ST 23 WID-REC 7/79 322 B PB 3 85 AC .4 .3 .0

3 s ST 23 WID-REC 7/79 322 B A 5A 110 AC .3 .0 .4

4 B FLEX 23 WID-REC 7/79 246 1.0 5.0 5.0

5 SB FLEX 23 WID-REC 7/79 LIMESTONE/CALICHE 2154 1.0 5.0 5.0 27.0 5.0

6 SB FLEX 23 WID-REC 7/79 LIMESTONE/CALICHE 252 ASP 1.0 6.0 6.0

7 SG CLAY 23 WID-REC 7/79 MH,CL,CH 1.0 4.7 46.9 29.0

8 S sc 21 MAINT  9/68 PRECOATED AGGREGATE 316 LT. W 4 100 AC-5 .3 .3 .3

9 S HMAC 19 MAINT 1/63 LIMESTONE/CALICHE 880 D 0A-90 6.4 1.5 1.5

10 S HMAC 14 MAINT 2/57 317 D 0A-90 6.0 2.3 2.3

11 S sc 11 MAINT 7/43 65 RO-95 3 .4 .4

12 S ST 7 NEW CON 11/38 LIMESTONE/CALICHE 303A 120 0A-230 3 .3 .3

13 B FLEX 7 NEW CON 11/38 LIMESTONE/CALICHE 215A 9.0 6.5 27.0 5.0

14 SG CLAY 7 NEW CON 11/38 CL,CH,MH 4.7 46.9 29.0
T e e o i e i e e e e e e e T T e T Am e o e v - T = e - - e R e i A mh e = = . e v = e = A M h am = A . AR e e S e M e e B M AR S MmN T  E  Tv We WR  - aa A o e i . o A Ay - T A v A o -
i . + L]
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 3061
DISTRICT NO: 25 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 173/MOTLEY THORNTHWAITE INDEX: - - - - - - - - - - - - -25.2
CONTROL-SECTION: 146- 1 MEAN TEMPERATURE : 40 43 51 62 70 77 82 80 72 63 50 43 61.6
HIGHWAY : Us 62+U PRECIPITATION: .5 .6 1.01.13.03.42.32.42.62.4 .9 .820.9
MILE POINTS: 16.440 - 18.510 WET F-T CYCLES: 0o 1 O 0O O o o o o o © 1 5
LANE : L TOTAL F-T CYCLES: 16 13 7 ©0 O O O O O O 5 13 S6
DIST TEMP CONSTANT: - - - - - - - - - - - - 20.6
POST 18 TO POST 16 SOLAR RADIATION:
______________________________________________ * MK e o o o v - A A o o A o 4" " T - " T = =~ o = o 4 e e w
—————————————————————————————————————————————— * Sy S g o e o e o st e e = K
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 1980 ADT: 1000 YR MEAN STD DEV N CV LOW HIGH
PRS 75 37 38 78 78 1980 PERCENT TRUCKS: 18.0 80 2.24 . 450 10 20.1 1.60 2.80
RUTT 2 5L 1 SL 8/56-12/82 VEHICLES: 5013850 77 2.56 .504 10 49.7 1.90 3.30
FLUSH 2 MO 2 SL 8/56~12/82 18K AXLES: 990770 76 1.78 .795 10 44.7 .80 3.00
CORR 75 2.73 .362 10 13.3 2.40 3.20
RAVEL 1 SL 1 sSL e et P * 74 2.47 .370 10 14.8 2.10 3.00
ALLG CR 3 SE 2 MO 2 MO
LONG CR 2 MO 2 MO 1 MO 2 MO L e ettt *
TRANS CR 2 MO 3 MO 3 MO 2 MO SKID NUMBER e e e *
CRACKS NS PSS PS PS PS DATE AVG LOW HIGH
PATCHING 2F 2F 10/74 52 45 60 K o *
FAIL/MI 0 0 (o} o 0 11/70 52 43 60 DYNAFLECT DEFLECTION BASIN
dkeokok ckokok  kokok  ckokk dkckok kdkok  skokok  okckok  kokk kokk ok kk 11/70 53 42 58
RATING SCORES "2] SCI
SHOULDER 54 64 73 70 84 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 65 7% 87 80 85 - 11/19/75 1.407 . 199 .453 RoYA]
DRAINAGE 63 73 77 80 90
TRAFFIC SER 94 86 92 84 B84 PAVEMENT SUBGRADE
Aok koksk kkok kdkk kokok okdkok  okokok oskkok ckkk kkk kKX STIFF_ COEFF.: _641 .240
PVMT URGENCY 4 8 8 3 3 ‘
—————————————————————————————————————————————— * 5SS G MR VG U RV U 3 B s om e o ot 2 e e e ot e e o e o = = F
__________________________________________________________________________________________________________________________________ *
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S SC 25 MAINT 9/68 SILICEOUS 316 PB 4 {100 AC-5 .3 3 .3
2 S HMAC 22 MAINT 9/61 SILICEOUS 340 c 0A-90 4.6 1.5 1.5
3 S ST 17 RECONST 8/%56 LIMESTONE/CALICHE 303 B 3 90 O0A-175 .3 .3 .3
4 B FLEX 17 RECONST 8/56 SILICEOUS 213 9.0 6.0 20.0 4.0
5 SG SAND 17 RECONST 8/%6 SC,CL,SM 3.9 25.5 8.8
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 3074
DISTRICT NO: 25 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 173/MOTLEY THORNTHWAITE INDEX: - - - - - - =~ -~ = -« - - -25.2
CONTROL~-SECTION: 145- 8 MEAN TEMPERATURE : 40 43 5% 62 70 77 82 80 72 63 50 43 61.6
HIGHWAY : US 62+U PRECIPITATION: .5 .6 1.01.13.03.42.32.42.62.4 .9 .8 20.9
MILE POINTS: 10.200 - 12.270 WET F-T CYCLES: o 4+ 0 0 o o0 O o o0 O o 1 5
LANE : R TOTAL F-T CYCLES: %6 13 7 0o ©0O O O O O O 5 13 56
DIST TEMP CONSTANT: - - =~ - - - - - - - - - 20.6
FROM POST 10 TO POST 12 SOLAR RADIATION:
F e e e e e e e e e T * T m i m o o n mn s e e on o P e e e ot et T = = = = = o = = = = = = = = o = = = . = o o e e e e e oo v
K e o e e v ———— = n o - * B e e e e et e %* Koot e it e e e e e e e ————
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 1980 ADT: 1050 YR MEAN STD DEV N CV LOW HIGH
PRS 90 51 63 87 173 1980 PERCENT TRUCKS: 18.0 80 3.26 .425 10 13.0 2.80 4.00
RUTT 2 st 6/64-12/82 VEHICLES: 3216198 77 3.17 .442 10 14.0 2.50 3.90
FLUSH 1 SL 6/64-12/82 18K AXLES: 636139 76 3.10 .648 10 20.9 2.00 4.10
CORR 75 3.49 .465 10 13.3 2.80 4.20
RAVEL 1 sSL 1 SL A e * 74 3.35 .455 10 13.6 2.70 4.10
ALLG CR 1 MO 1 MD
LONG CR 2 MO 2 MO 1 SL 2 MO B e e *
TRANS' CR 3 MO 3 MD 3 SL 3 MO SKID NUMBER K o
CRACKS PS PS PS PS DATE AVG LOW HIGH
PATCHING 1F 16 16 10/74 43 37 48 Ao e S mmmm e —mmmmm e
FAIL/MI 0 o) 0 0 o] 11/70 50 43 55 DYNAFLECT, DEFLECTION BASIN
kokok  okkk dkokok ckokosk  okokok ckkok  kokk  kokk kokk  ckkok  kokok 11/70 49 492 56
RATING SCORES w1 SCI
SHOULDER 79 71 81 73 84 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 80 80 75 80 85 11/19/75  .857 .142 .392 .047
DRAINAGE 90 77 83 80 90 i
TRAFFIC SER 80 88 94 76 80 PAVEMENT SUBGRADE
Rk kkok kokk kkok kkok ckkok ko kokk ook kkk ¥k STIFF. COEFF.: .441 .289
PVMT URGENCY 2 8 7 4 3
F o e i = = = s m o = = e s = o i 4 o ot * R e * K e e o e e = ——————
H e o o m o P R m M G Be i e e e v G e A A e e e e S M e MR MR M M e Em e B e M v M S M T E = e Em e M e S S e ST Sa Ve M ER e G eh e A B m e e e e e M S s e P M A G = S - e W R M = m em mm m mm m e v gy = = v e . M e - v e e e e A e Rn G e e e .
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S HMAC 18 MAINT 4/67 SILICEOUS 340 C AC-20 4.8 1.5 1.5
2 S ST 16 RECONST 6/64 322 3 90 O0A-230 .3 .3 .3
3 S ST 16 RECONST 6/64 322 5 110 0A-230 .3 .3 .3
4 B FLEX 16 RECONST 6/64 SILICEOUS 238 2 14.0 14.0 22.5 4.0
5 SG SAND 16 RECONST 6/64 SC,CL,SM 3.9 25.5 8.8
T e o m o m o o o = = . S = T A G e e A - v s e = Fe m R = m = S e e W A e e o o o v o v - v = = v - M AR Se A MR Em e M G AN o ok S b S o o Ak S B A 4 Wm = = Ee M e = o e - = = o . S e A M = . - e = -
i * ¢ e * v
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 3147
DISTRICT NO: 25 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 65/DONLEY THORNTHWAITE INDEX: - - - - - - - - - - - - -20.0
CONTROL-SECTION: 42- 6 MEAN TEMPERATURE: 36 40 48 59 68 75 80 79 71 60 48 40 59.0
HIGHWAY : us 287 PRECIPITATION: .6 .7 1.1 1.4 3.6 3.7 2.12.4231.6 .7 .7 20.9
MILE POINTS: 8.180 - 10.230 WET F-T CYCLES: 1 1 1 o} 0 0 (o) o 0 o o} 1 6
LANE : L TOTAL F-T CYCLES: 20 17 14 1 0 0 o} o o O 8 20 81
DIST TEMP CONSTANT: - - - - - - - - - - - - 15.6
FROM POST 10 TO POST 8 SOLAR RADIATION:
______________________________________________ * K o e s e o ot o o e e o 7 o o o 2 o e e
—————————————————————————————————————————————— * M e e e e e L e T T
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 76 75 74 1980 ADT: 5066 YR MEAN STD DEV N cv LOW HIGH
PRS 92 61 81 89 100 1980 PERCENT TRUCKS: 18.0 80 3.67 211 10 5.8 3.40 4.10
RUTT 2 St 2 SL 4/58-12/82 VEHICLES: 17982832 77 3.46 . 357 10 10.3 2.90 4.10
FLUSH 2 MO 2 St 4/58-12/82 18K AXLES: 3558628 761 3.86 . 357 10 9.2 3.50 4.50
CORR 1 SL 75 3.93 211 10 5.4 3.60 4.20
RAVEL 2 St 1 MO SL K e e * 74 4.15 .201 10 4.9 3.70 4.40
ALLG CR 2 SL SL
LONG CR 1 SL B e b e *
TRANS CR 1 SL SKID NUMBER K o e o e e e
CRACKS NS NS DATE AVG LOW HIGH
PATCHING 2 F 8/74 42 30 55 e e el bl b
FAIL/MI (o] (o] (o} 0 (o] DYNAFLECT DEFLECTION BASIN
dekok dkokk kok ckokok kokk kokok kkk dokk kkk kokk kokok
RATING .SCORES w1 SCI
SHOULDER 73 74 74 (A 76 DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 85 82 82 77 80 11/ 5/75 1.069 .245% .387 . 100
DRAINAGE 77 73 80 80 80
TRAFFIC SER 86 86 94 76 80 PAVEMENT SUBGRADE
Kok kkok deokok kkk kokk kkok kokdk kkk okkk kokk kkok STIFF. COEFF.: 479 .252
PVMT URGENCY 2 7 5 2 2
—————————————————————————————————————————————— * L T T T H e e r e e et e e e - — o —— — — — —
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB TYPE DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
1 S’ HMAC 33 MAINT 6/73 SILICEOUS 340 D AC-20 5.4 1.5 1.5
2 S SC 30 MAINT 7/66 LIGHTWEIGHT 316 LT. w4 100 AC-5 .3 .3 .3
3 S HMAC 23 RECONST 4/58 5 317 C 0A-135 5.3 2.3 2.3
4 B FLEX 23 RECONST 4/58 SILICEOUS 13.0 10.0 22.0 6.0
5 SG SAND 23 RECONST 4/58 SC,CL,SM

213A

3.9 256.5 8.8
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LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 3150
DISTRICT NO: 25 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVG
COUNTY NO/NAME: 65/DONLEY THORNTHWAITE INDEX: - - - - - - - - - - - - -20.0
CONTROL-SECTION: 310- 1 MEAN TEMPERATURE : 36 40 48 59 68 75 80 79 71 60 48 40 59.0
HIGHWAY : SH 70 PRECIPITATION: .6 .7 1.11.43.63.72.12.42.31.6 .7 .7 20.9
MILE POINTS: 22.350 - 24.400 WET F-T CYCLES: 1 1 1 0 0 O 0o o o o0 o 1 6
LANE : L TOTAL F-T CYCLES: 20 17 11 1 0o o O O o ©0 98 20 8%
OIST TEMP CONSTANT: - - - - - - - - - - - - 15,86
FROM POST 14 TO POST 12 SOLAR RADIATION:
______________________________________________ * T et o ot o o - = = - m - . e - . . e w— e e s e e e e e b e b e e e o - A o e e = o = = = = = = = = = = = . -
—————————————————————————————————————————————— * H o o o e e e e e e o - - o W e o e e e e - - o e e e -
PAVEMENT CONDITION SURVEY TRAFFIC SERVICEABILITY INDEX
PVMT RATING 80 77 176 75 74 1980 ADT: 1500 YR MEAN STD DEV N CV LOW HIGH
PRS 85 68 78 71 98 1980 PERCENT TRUCKS: 8.0 80 3.75 .378 10 10.1 3.20 4.20
RUTT 2 SL 10/60-12/82 VEHICLES: 4652728 77 3.93 .330 10 8.4 3.20 4.20
FLUSH 2 sL 10/60-12/82 18K AXLES: 362336 76 4.31 .367 10 8.5 3.60 4.80
CORR 75 441 .280 9 6.4 4.10 4.80
RAVEL 1 SL 2 sL 1 SL K o o o e e e * 74 4.38 277 9 6.3 3.80 4.70
ALLG CR 2 MO 1 SL
LONG CR 1 MO 2 MO K o o *
TRANS CR 1 SL 2 MO 2 st SKID NUMBER A o e e
CRACKS  SEAL PS NS DATE AVG LOW HIGH
PATCHING 3G 26 2G 26 o o e
FAIL/MI o} 0 o o} 0 DYNAFLECT DEFLECTION BASIN
Kok k dokok okokdk  okokdk ek kokdk kokk ckkok  skkk  koksk kkk
RATING SCORES Wi sScl
SHOULDER 77 74 69 77 8% DATE MEAN STD DEV MEAN STD DEV
ROADSIDE 82 77 82 80 77 11/ 4/75 .859 .179 .345 .093
DRAINAGE 83 87 87 80 80
TRAFFIC SER 78 80 88 82 80 PAVEMENT SUBGRADE
Skksk  ckokok  okckk  kkak okkk kkk  kokk  kkk kkk kokok  Ak¥k STIFF COEFF.: .552 .267
PVMT URGENCY 3 5 6 4 2
—————————————————————————————————————————————— * VR SN S U U VR e 3 K e e e e e e -
STRUCTURAL SECTION WORK AGG. APPL THICKNESS
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL  TYPE GR RATE ADMIX PCNT RATE CENT EDGE TTC LL PI
R S SC 25 9/78 B B 3 85 AC-5 .4 .4
2 S HMAC 23 MAINT 4/70 SILICEOQUS 340 D AC-20 5.8 1.5 1.5
3 S ST 16 RECONST 10/60 305 A 3 100 0A-230 .3 .3 .3
4 S ST 16 RECONST 10/60 305 B 5 4120 OA-230 .3 .2 .2
5 B FLEX 16 RECONST 10/60 SILICEQUS 213A 12.0 12.0 22.0 6.0
6 SG CLAY 16 RECONST 10/60 CL,SC,SM 3.4 29.4 12.6
* 4 P 4 1 v
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APR MAY JUN JUL AUG SEP

OCT NOV DEC AVG

- - - - - - - - --20.0
50 68 75 80 79 71 60 48 40 59.0
4 3.6 3.72:12.4231.6 .7 .7 20.9
o 0 o o 0o o0 O 1 6
t o o o O O O 9 2 81
- - - - - - - - - 15
M o o e e o e e o e e o - = e o o = o
SERVICEABILITY INDEX
YR MEAN STD DEV N CV LOW HIGH
80 3.80 .492 10 13.0 2.90 4.30
77 3.90 .170 10 4.4 3.60 4.10
76 4.51 .281 + 10 6.2 4.10 4.90
75 4.50 .163 10 3.6 4.20 4.80
74 4.47 .106 10 2.4 4.30 4.60
K m o e e e e e e e e e e e e e e e e e -
B e o e o i S - - - . s W e e = —
DYNAFLECT DEFLECTION BASIN
Wi sCI
DATE  MEAN STD DEV MEAN STD DEV
11/ 4/75  .958  .093 .390  .043
PAVEMENT SUBGRADE
STIFF. COEFF.: .522 .266

APPL THICKNESS

ADMIX PCNT RATE CENT EDGE TTC LL PI

LOCATION ENVIRONMENTAL - 20 YEAR SUMMARY (1955-1974)
SECTION ID NO: 3163
DISTRICT NO: 25 JAN FEB MAR
COUNTY NO/NAME: 65/DONLEY THORNTHWAITE INDEX: - ~ =
CONTROL-SECTION: 310~ 1 MEAN TEMPERATURE : 36 40 48
HIGHWAY : SH 70 PRECIPITATION: 6 .7 1.1 1
MILE POINTS: 18.240 - 20.280 WET F-T CYCLES: 11
LANE : L TOTAL F-T CYCLES: 20 17 1
, DIST TEMP CONSTANT: - - -
FROM POST 10 TO POST 8 SOLAR RADIATION:
K ian on e o e e ottt 2 o o = s e T * MK e e e e .
M s i e e e e o ot ot e = = = e = — ——— * Ko e e e e *
PAVEMENT CONDITION SURVEY TRAFFIC
PUMT RATING 80 77 76 75 74 1980 ADT: 780
PRS 80 51 68 87 98 1980 PERCENT TRUCKS: 8.0
RUTT 2 st 9/61-12/82 VEHICLES: 2850254
FLUSH 1 MO 9/61-12/82 18K AXLES: 221924
CORR
RAVEL 1 MO 1 MO 1 SL K e *
ALLG CR 2 MO 2 MO
LONG CR 1 MO 1 MO 2 SL K e *
TRANS CR 2 MO 1 sL SKID NUMBER
CRACKS PS NS NS ‘| DATE AVG LOW HIGH
PATCHING 1 G 3G 2G 1G 2G
FAIL/MI 0 o 0 o o
kokk  ckokok  kokk kokk  ckokck kokok okdkok kdkk kkk kkk ok kk
RATING SCORES
SHOULDER 77 71 €9 73 81
ROADSIDE 82 75 82 80 77
DRAINAGE 80 80 87 80 80
TRAFFIC SER 80 82 90 86 84
dokok  ckokodk  dkok okodkk kokok kkok  kkk  kokk ok kkok  kkk
PVMT URGENCY 3 7 6 3 2
K e e et rm e o e e ee e e e e e e e e e e * R e Lk h e R *
B o e e e e e T o o o+ = e e ek 4 e ke A= = o e v e = . nt e o e e 5= e e m hm = A A e e s m o i e e e e -
STRUCTURAL SECTION WORK AGG.
LAYER DESCRIPTION JOB  TYPE  DATE AGG / SOIL TYPE ITEM CL TYPE GR RATE
1 S HMAC 23 MAINT 4/70 SILICEOUS 340 D AC-20 5.8 1.5 1.5
2 s ST 18 RECONST 9/61 SILICEOUS 305 A 3 100 0A-175 .3 .3 .3
3 S ST 18 RECONST 9/61 LIMESTONE/CALICHE 305 B 5 120 O0A-175 3 .2 .2
4 B FLEX 18 RECONST 9/61 SILICEOUS 218 12.0 12.0 31.0 11.0
5 SG SAND 18 RECONST 9/61 SC,CL,SM

3.6 25.5 8.6




G6-4

SECTION NO. 319

District No.: 4 County Name: Carson Highway: US 60 Mile Points: 7.10-8.86

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade _mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  9/72 1.7 5.3 AC-20 94 1939 . 4.3 -
2 HMAC  8/54 1.5 5.0 0A-135 136 -——- ~— 100
3 Flex 8/54 14.0
4 Clay 47.5 27.5 CL 35

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -18.7



96-49

GENERAL

District No.: 4

PAVEMENT STRUCTURE

Thick-
Layer Desc. Date ness

SECTION NO. 393

1 HMAC  9/73 1.5
2 HMAC 2/69 1.4
3 HMAC  2/69 1.7
4 Flex 2/69 8.0
5 Clay 2/69

CLIMATIC DATA
Climatic Region V

Thornthwaite
Moisture Index= -18.2

County Name: 0ldham Highway: IH 40 Mile Points: 5.43-7.43
Asphalt Data Subgrade Data
% in Penetration Viscosity,Stk Ring & Clay
Mix Grade mm @ 77°F 140°F  275°F Ball,°F LL PL USCS %
5.3 AC-10 127 923 5.0  ---
5.5 AC-5 139 -—- -—- 111
5.0 AC-5 139 - -—- 111

47.5 27.5 CL  39.0



[6-4

GENERAL

District No.: 5§

PAVEMENT STRUCTURE

SECTION NO. 2502

County Name: Crosby

Asphalt Data

Highway: yS 82

Mile Points: 13.0-15.0

Subgrade Data

Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade wmwm @ 77°F 140°F 275°F Ball,°f LL PL USCS %
1 HMAC ~ 9/72 1.5 6.3 AC-10 95 895 2.4 -
2 HMAC  6/59 1.2 5.5 0A-135 - 134 --- -—— 111
3 Flex 6/59 4.0
4 Clay 47.5 27.5 CL 42.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -20.7
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SECTION NO. 2620

GENERAL

District No.: 5 County Name: Lubbock Highway: US 62

PAVEMENT STRUCTURE

Asphalt Data

Mile Points: 19.59-21.59

Subgrade Data
Ring & Clay

Ball,°F LL PL USCS %

Thick- % in Penetration Viscosity,Stk
Layer Desc. Date ness Mix Grade wmm @ 77°F  140°F  275°F
1 HMAC  9/72 1.5 6.3 AC-10 95 895 2.4 -—-
2 HMAC  6/59 1.3 5.7 0A-135 132 - - 100
3 Flex 6/59 13.0
4 Clay

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -25.8

33.4 17.2 CL 50.0
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SECTION NO. 2659

GENERAL

District No.: 5 County Name: Garza Highway: US 84 Mile Points: 28.0-30.0

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
l.ayer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC 1/71 1.5 6.3 AC-10 79 1172 2.9 ---
2 HMAC  8/61 1.6 6.2 0A-90 93 ———- --- 116
3 Flex 3/61 16.0
4 Clay 42.0 25.0 CL 37.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -23.5



001-4

SECTION NO. 2808

GENERAL

District No.: 5 l County Name: Parmer Highway: US 70 Mile Points: 4.00-6.00

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  3/75 1.5 7.3  AC-20 86 2001 7.5 ——-
2 HMAC  7/65 1.3 7.0 AC-10 94 ——- - 115
3 Flex 7/65 12.0
4 Clay 28.8 12.8 CL 18.0

CLIMATIC DATA

Climatic Region V.

Thornthwaite
Moisture Index= -25.9
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SECTION NO. 2811

GENERAL

District No.: § County Name: Parmer Highway: US 70 Mile Points: 4.00-6.00

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & . Clay
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  3/75 1.5 7.3  AC-20 86 2001 7.5 ---
2 HMAC  7/65 1.3 7.0 AC-10 94 ———- --- 115
3 Flex 7/65 12.0
4 Clay _ 28.8 12.8 CL 18.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -25.9



201-4

SECTION NO. 848

GENERAL

District No.: 8 County Name: Callahan Highway: IH 20 Mile Points: 17.67-19.67

PAVEMENT STRUCTURE

Asphalt Data | Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix_ Grade _mm @ 77°F 140°F 275°F Ball,°F  LL PL USCS %4
1 HMAC 10/73 1.2 6.0 AC-20 65 1710 3.3 -—-
2 HMAC 10/66 3.0 6.0 AC-20 68 2205 3.6 ---
3 Flex 10/66 23.0
4 Clay 48.6 24.4 CL 40.0

CLIMATIC DATA

Climatic Region V

Thornthwaile
Moisture Index= -18.7
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SECTION NO. 893

District No.: 8 County Name: Mitchell Highway: IH 20 Mile Points: 12.18-14.17

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- 72 in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC 10/73 1.3 6.0 AC-20 61 1600 3.3 ---
2 HMAC 11/57 2.0 5.0 0A-90 91 -——- -—- 115
3 Sand 11/57 29.3 12.6 CL 20.2

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -25.4



v01-4

SECTION NO. 924

GENERAL

District No.: 9 County Name: Bell Highway: IH 35 Mile Points: 11.15-13.15

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % 1in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  4/67 1.5 4.5 AC-20 49 2666 3.7 ---
2 HMAC  8/58 2.0 5.9 0A-90 92 -- - 118
3 Flex 8/58 16.0
4 Clay 53.0 30.0 CH 48.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -12.5
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SECTION NO. 937

District No.: 9 County Name: Bel] Highway: US 190 Mile Points: 36.05-38.05

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & ‘Clay
Layer Desc. Date ness Mix_ Grade _mm @ 77°F 140°F  275°F Ball,°F LL PL USCS %
1 HMAC 10/72 1.2 4.5 AC-20 72 1849 5.2 -—-
2 HMAC  6/63 1.5 4.8 OA-90 95 - - 115
3 Flex 6/63 10.5
4 Clay 69.1 46.0 CH 50.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -12.5



901-4

GENERAL

District No.:

9

PAVEMENT STRUCTURE

County Name: Bosque

SECTION NO. 966

Highway: SH 6

Aggha]f Data

Thick- % in Penetration Viscosity,Stk Ring &
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F 275°F Ball,°F
1 HMAC  4/74 1.1 4.6 AC-10 106 935 2.6 -——-
2 HMAC  9/66 1.1 4.8 AC-10 122 1120 3.6 -
3 Flex 9/66 14.0
4 Clay 9/66

CLIMATIC DATA

Climatic Region V

Thornthwaite

Moisture Index= -10.2

Mile Points: 38.0-40.0

Subgrade Data

LL PL USCS

70,0 42.0 CH

Clay
!

51.0



L01-9

SECTION NO. 995

GENERAL

District No.: 9 County Name: Hill Highway: IH 35 Mile Points: 5.571-7.599

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix  Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  8/62 1.5 5.2 RC-2 134.0 R 118
2 HMAC 11/57 2.7 2.7 0A-90 92.0 —-- -—- 118
3 Flex 11/57 17.5
4 Clay 74.0 49.5 CH 56.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -7.7



801-4

SECTION NO. 1263

GENERAL

District No.: 12 County Name: Galveston Highway: SH 6

PAVEMENT STRUCTURE

Asphalt Data

Mile Points: 1.98-3.89

Subgrade Data

Ring & Clay
Ball,°F  LL PL USCS %

59.8 38.6 CH 38.0

Thick- % in Penetration Viscosity,Stk
Layer Desc. Date ness Mix Grade mm @ 77°F 140°F  275°F
1 HMAC  7/69 0.8 5.0 AC-10 - 89 1151 2.7 ---
2 HMAC  3/66 4.8 5.2 0A-90 89 ——— - 116
3 CS 3/66  12.0
4 LSS 3/66 6.0
5 Clay

CLIMATIC DATA

Climatic Region I

Thornthwaite
Moisture Index= 18.4



601-9

SECTION NO. 1543

GENERAL

District No.: 15 County Name: Bexar tighway: IH 10 Mile Points: 33.13-35.13

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay

Layer Desc. Date ness Mix Grade mwm @ 77°F 140°F 275°F Ball,°F  LL PL USCS %4

1 HMAC  8/68 1.0 4.8 AC-20 72 1849 5.2 -

2 HMAC  8/62 1.5 4,9  0A-90 95 - --- 115

3 Flex 8/62 23.5

4 LSS 8/62 4.5

5 Clay 74.0 49.5 CH 55.0
CLIMATIC DATA
Climatic Region IV
Thornthwaite
Moisture Index= -15.7

™~ » ¥
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GENERAL

District No.: 18

PAVEMENT STRUCTURE

SECTION NO. 1894

County Name: Rockwall Highway: TH 30

Asphalt Data

Thick- % in Penetration Viscosity,Stk Ring &
Layer Desc. Date ness Mix Grade wm @ 77°F 140°F 275°F Ball,°F
1 HMAC  7/58 1.5 4.0 O0A-90 87 --- -—- 119
2 HMAC  9/56 2.5 5.5 O0A-135 129 --- -—- 109
3 Flex 9/56 20.0
4 Clay

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -1.7

A

Mile Points:7.32-9.32

Subgrade Data

LL PL USCS

74.0 49.5 CH

Clay
%

45.0



T11-4

GENERAL

District No.: 20

PAVEMENT STRUCTURE

Thick-
Layer Desc. Date ness
1 HMAC 10/67 1.0
2 HMAC 11/58 3.0
3 Flex 11/58 4.0
4 Clay

CLIMATIC DATA

Climatic Region I

Thornthwaite
Moisture Index= 39,1

SECTION NO. 2002

County Name: Chambers Hwy. Highway: IH 10

Asphalt Data

% in Penetration Viscosity,Stk Ring &
275°F Ball,°F

Mix  Grade mm @ 77°F  140°F

Mile Points:9.188-10.88

Subgrade Data

Clay
LL PL USCS %

5.0 AC-10 89 ns1 2.7
5.0 0A-90 89 Ll

63.4 38.9 CH 50.0



¢11-%

SECTION NO. 2044

District No.: 20 County Name: Jefferson Highway: SH 73 Mile Points:7.504-9.508

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay

Layer Desc. Date ness ~ Mix Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %

1 HMAC 10/65 1.3 5.0 AC-10 89 1151 2.7 -

2 HMAC 10/56 2.0 4.6 0A-90 89 m—— --- 116

3 Flex 10/56 10.0

4 LSS  10/56 4.0

5

Clay . 76.2 53.8 CH 58.0

CLIMATIC DATA

Climatic Region I

Thornthwaite
Moisture Index= 31.5



el1-9

SECTION NO. 2086

GENERAL

District No.: 21 County Name: Kenedy Highway: US 77 Mile Points: 5.95-7.96

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix  Grade mm @ 77°F 140°F 275°F Ball,°F  LL PL USCS %
1 HMAC  1/68 4.0 5.0 AC-20 55 -—- - 122
2 HMAC  3/61 2.6 5.0 0OA-90 92 - -—- 115
3 Flex 3/61 11.0
4 Clay 30.7 12,3 SC  31.0

CLIMATIC DATA

Climatic Region IV

Thornthwaite
Moisture Index= -28.4
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SECTION NO. 2324

GENERAL

District No.: 24 County Name: E1 Paso Highway: IH 10 Mile Points: 46.87-48.89

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & ‘ Clay
Layer Desc. Date ness Mix  Grade mm @ 77°F 140°F 275°F Ball,°F LL PL USCS %
1 HMAC  4/69 0.9 5.3 AC-20 53 2209 3.9 -
2 HMAC  7/60 3.5 5.1 0A-90 91 ——-- -—- 117
3. Flex 7/60 10.0
4

Sand 19.0 3.0 SM 28.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -46.6
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GENERAL

District No.: 24

PAVEMENT STRUCTURE

SECTION NO. 2353

County Name: E1 Paso Highway: US 180

Asphalt Data

Thick- % in Penetration Viscosity,Stk Ring &
Layer Desc. ODate ness Mix Grade mm @ 77°F 140°F  275°F Ball,°F
1 HMAC 8/63 1.3 5.3  0A-90 93 - -— 116
2  HMAC 2/55 2.0 5.0 0A-135 122 -——- - 112
3 Flex 2/55 7.0
4 Sand

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -46.6

Mile Points: 24.88-26.88

Subgrade Data

LL PL USCS

19.2 4.4 SM

Clay
%

30.0
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SECTION NO. 2468

GENERAL

District No.: 25 County Name: Donley Highway: US 287 Mile Points:7.77-9.88

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix  Grade mm @ 77°F 140°F  275°F Ball,°F LL PL USCS %
1 HMAC 9/74 1.5 --- AC-10 95 895 2.4 -
2 HMAC 6/58 2.5 4.5 OA-135 134 111
3 Flex 6/58 8.0
4 Sand 27.2 10.5 SM 19.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -20.0
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SECTION NO. 3147

District No.: 25 County Name: Donley Highway: US 287 Mile Points: 8.18-10.23

PAVEMENT STRUCTURE

Asphalt Data Subgrade Data
Thick- % in Penetration Viscosity,Stk Ring & Clay
Layer Desc. Date ness Mix Grade mm @ 77°F  140°F  275°F Ball,°F LL PL USCS %
1 HMAC  6/73 1.5 5.4 AC-20 95 895 2.4 --=
2 HMAC  4/58 2.3 5.3 0A-135 134 --- --- 111
3 Flex 4/58 13.0
4 Sand ' 25.5 8.8 SC 19.0

CLIMATIC DATA

Climatic Region V

Thornthwaite
Moisture Index= -20.0
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APPENDIX C

CHARACTERIZATION OF ASPHALTIC CONCRETE MATERIAL PROPERTIES

ASPHALT CONCRETE MODULUS

One of the more acceptable methods of determining the modulus of
asphalt concrete was developed by Van der Poel (40). Through his
research efforts with the Shell 0il Company, Van der Poel developed
his well known nomograph, shown in Figure C-1. The basis of this
nomograph is that the 'stiffness' of the mix can be determined if some
basic properties of bitumen and mix are known. The term 'stiffness'
was introduced by Van der Poel in lieu of modulus because the term
modulus implies an elastic response whereas stiffness, as used by Van
der Poel, implies the visco-elastic effects of mix temperature - and
time of loading placed upon the mix (41).

In order to use his nomograph, only a few basic properties of the
bitumen and mix are required to be known. These are outlined below.

Penetration at 77°F (AASHTO T-49)

Ring and Ball Softening Point (AASHTO T-53)

Asphalt in mix, percent

- Age of mix, time in service

Time of loading

With this given data, the penetration index can be calculated.
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FIGURE C-1. Van der Poel's Nomograph Relating Bitumen Stiffness Modulus to
Penetration Index, Ring and Ball Softening Point, and Loading Time
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20-P1

10+P1

where
PI

Pen

TRB

T

- 50(1098$gg1$gPen)

Penetration index,

Penetration, mm

Ring and Ball softening point, °C, and

Temperature of penetration determination, °C.

The stiffness of the bitumen can now be determined by use of

Figure C-

1. To calculate the mix stiffness, the following procedure

must be followed:

1.

where

Compute the volume concentration of aggregate, as in Figure

Cc-2:

_ 1 )
RV .5 (1) (C-2)

100

Volume concentration of aggregate, and

Asphalt in mix, percent

Compute the mix stiffness:

C
Sn = Spl1+ () ()T (c-3)

Mix stiffness, kg/cm?

2

Bitumin stiffness, kg/cm~, and

0.83 log, [ (4x10°)/5,]

c-4
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FIGURE C-2. Block Diagram'of*Aéphaltic Concrete Mixture
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Figure C-3 can also be used to determine the mix stiffness.

A log mix stiffness vs log loading time curve, as shown in Figure
2 for different temperatures can be developed by following the
procedure just outlined. By developing this curve, the slope, m, can
be determined. By wuse of Figures C-4, C-5, and C-6 the fracture
parameters N Nps AT’ and AF can be determined. However, a
computerized version of Van der Poel's nomograph has been developed by
de Bats (42) and is in use at Texas Transportation Institute. This
program has been modified to compute all fracture paramete}s at any
desired temperature and time of 1oading;'thus, alleviating many of the

tedious calculations required to compute the fracture parameters.

USE OF VISCOSITY IN DETERMINING STIFFNESS OF AN ASPHALT CONCRETE

In order to better define the temperature susceptibility of an
asphalt cement, McLeod has developed a method of calculating a 'PEN-
VIS value instead of a 'PI' value as used by other researchers (40).
McLeod's development procedure will not be discussed here since it has
been well documented elsewhere (43,44).

To calculate the stiffness of an asphalt concrete, the following
procedure must be followed.

1. The following are known:

| a. Viscosity @ 275°F, cSt (AASHTO T-201) or @ 140°F, poises

b. Penetration @ 77°F (AASHTO T-49)
c. Asphalt in mix, percent

d. Age of mix,

C-6
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FIGURE C-4. Relation Between m, the Slope of the Log Mix Stiffness vs
Log Loading Time Curve and Nys the Thermal Fracture Parameter
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where

2.

PVN

e. Time of loading
Calculate the PEN-VIS number:

a. If the viscosity if given in cSt at 275°F:

(1) Compute viscosity in cSt at 275°F at the following

PEN-VIS numbers:
For PEN-VIS = 0.0
L0910L=4.25800-0.79674(LoglOPEN)
For PEN-VIS = -1.,5

L0910M=3.46289-0.61094(L0910PEN)
(2) Compute the actual PEN-VIS number:

LoglOL-Loglox

PVN =

(-1.5)

b. If the viscosity is given in poises at 140°F:

(1) Compute viscosity in poises at 140°F at the
PEN-VIS numbers:

For PEN-VIS = 0.0
L0910L=6.49445-1.58596(L0910PEN)

For PEN-VIS = -1.5
L0910M=5.37851—1.35732(L0910PEN)

(2) Compute the actual PEN-VIS number:

LoglOL-Loglox

PVN =
LoglOL-LogloM

(-1.5)

= PEN-VIS number

C-11
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PEN

Viscosity in cSt at 275°F for a PVN

0.0,

Viscosity in cSt at 275°F for a PVN = -1.5,
Viscosity in ¢St at 275°F for the given asphalt cement,
and

Penetration at 77°F

Determine the Base Temperature of the Asphalt Cement.

de

Use the nomograph in Figure C-7 to derive at a

temperature difference, ATB,
Add the temperature difference, ATB, to the

penetration test  temperature to derive the Base

Temperature, TB’

Compute the Stiffness of an Asphalt Cement, use Figure C-8.

a.

b.

d'

Select time of loading.

Compute the difference between the Base Temperature,
TB’ and the Service Temperature, Ts. Is this sum
greater than or smaller than the Base Temperature?

Using Figure C-8, extend a étraight line through the
time of loading, the temperature value computed in 4-b
and the PVN.

Read the stiffness value in kg/cmz.

Compute the stiffness of an Asphalt Concrete using Figure

c-3.

de

Determine the volume concentration of aggregate by
equation C-2.
Select the appropriate rate of Sm/Sb from Figure

C-3 and compute Sm.
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APPENDIX D

SENSITIVITY ANALYSIS USING THE ILLI-PAVE COMPUTER PROGRAM

Introduction

One of the most significant features of the ILLI-PAVE (33,45,46)
finite element model of pavement analysis is the ability to
incorporate both linear and nonlinear stress-strain behavior of the
pavemeht component materials. As illustrated in Figure D-1 (a), this
program models the pavement structure as a three-dimensional section
by using a two-dimensional half space of a finite solid of revolution.
The solution of the three-dimensional solid may be specified in terms
of a plane radial section with rectangular configuration by use of
symmetry as 'shown in Figure D-1 (b). This rectangular half space is
then divided into sets of rectangular elements which are commonly
connected at the nodal points. A typical ILLI-PAVE mesh is shown 1in
Figure D-2.

According to Yoder and Witczak (41), the nonlinear stress-strain
behavior of a granular base material or of a subgrade is best
characterized by the following relations:

Granular Base Material:

Me = ky05¢3 | - (D-1)

D-2
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or

Subgrade Soil, as illustrated in Figure D-3:

for C; > (97-03)

My = C, + C3 [ - (01-03)] | | (D-3)
for _C1 < (9-9;)
My = Cp + C4 [(91-93) - C4] (D-4)
where
MR = resilient modulus, psi
T1 = major principal stress, psi
T3 = minor principal stress, psi, and

kl’kz’ki’ké = experimental test constants.
€1:€2:C3,Cy

Due to the tedious testing procedures (47) involved in
determining the resilient modulus, a method 1is required that will
adequately predict an equivalent material modulus which will result in
the identical critical strain parameters that are a result of the
nonlinear stress-strain behavior of the material under study.

Through a search of the literature, various methods were found
that would predict an equivalent material modulus. However, for the
two layers concerned, granular base and subgrade soils, only two
methods for each of the two layers were considered. After an
appropriate method had been chosen, a sensitivity analysis of its

applicability was performed.
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Subgrade Soils

Two methods for predicting an equivalent subgrade modulus were
considered in this analysis. These methods shall be referred to as:

1. Thompson's Method (48)

2. Ahmad's Method (49)

Since the development of the theory and procedure are documented
elsewhere (48,49), it will not be discussed here.

The Thompson's Method was deve]oped from tests on various soils
within the state of I1linois while the Ahmad's Method was developed
from soils in the state of Texas. Because of the regionalization of
the two studies and the fact that pavement sections of interest are
all within Texas, the Ahmad's Method was chosen for predicting an
equivalent subgrade modulus.

Ahmad's Method is incorporated in a computer program (49) which
was modified to compute the equivalent subgrade modulus. Input

variables to this program are:

El = stiffness of surface layer, psi

E2 = modulus of granular material, psi

E3 = modulus of subgrade material, psi

hl = existing surface layer thickness, inch

h, = granular layer thickness, inch

ACCLAY = clay content of subgrade, percent, and

SUCI70 = equivalent suction level for soil with 70 percent clay,

psi.
Since the program computes values for the base and subgrade courses by

an iterative procedure, the initially assumed values of the base and

D-7



subgrade moduli have an insignificant impact upon the final values of

the subgrade modulus.

Granular Base Material

From a review of the 1iterature, two methods for predicting an
equivaleht base modulus were considered. These methods shall be
identified as:

1. Smith's Method (50)

2. Ahmad's Method (49)

Since both methods are thoroughly covered elsewhere (49,50), the
developmental theory of the methods will not be discussed.

By examination of Figure D-3, it can be seen that the R2
(correlation coefficient) for the Smith's Method is relatively
constant with depth while the RZ for the Ahmad's Method varies
with depth. It was wupon the criterion of a constant RZ with depth
that the Smith's Method of predicting an equivalent base modulus was

chosen. The basic form of the regression equation for the Smith's

Method is:
Log ER = BO'+ BlLogh1 + BzLogE1 + B3Lo'gE3 + B4LogK1 (D-5)

where

ER = equivalent base modulus, psi

h1 = existing surface layer thickness, inch

Ey = stiffness of surface layer, psi

E3 = equivalent subgrade modulus, psi

k1 = experimental test constant, and
BO’Bl’BZ’ = regression constants summarized in Table D-1.

83,84

D-8
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Sensitivity Analysis of Using an Equivalent Material Modulus

In cdmp]eting this sensitivity _ana]ysis, the example problem
given in the ILLI-PAVE wuser's gquide (33) was chosen as the control
section. All material properties and the pavement cross-section are
illustrated in Figure D-4.

fn order to accurately model the loads to which a pavement is
subjected under a Falling Weight Deflectometer, a 9,000 1b circular
rigid plate load with a radius of six inches was used. This Tloading
exerts a pressure’ of 80 psi. From the deflections computed in ILLI-
PAVE, as inTable D-2, a modulus of subgrade reaction (41,51) Qas

computed by use of the following relationship.

k = % (D-6)
where
k = modulus of subgrade reaction, pci,
p = pressure applied to plate, psi, and
8 = vertical deflection of surface pavement, inch.

This modulus of subgrade reaction computed from ILLI-PAVE is an
input parameter to ILLI-SLAB (34,35). ILLI-SLAB 1is based on the
classical theory for medium-thick plates resting on a Winkler
foundation. The elements in ILLI-SLAB are characterized as
rectangular plate elements exhibiting 12 degrees of freedom.

The analysis using the ILLI-SLAB model was completed in two
steps. First a 1load was placed adjacent to a crack, as shown in
ngure F-2. From this load placement, a deflection on the loaded
side, W s
Next, the load was placed equidistant between adjacent cracks. At

and on the unloaded side, Ws of the crack was computed.
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CONSTANT

[soReoMevive o)
PWNRO

TABLE D-1.

GRANULAR LAYER THICKNESS, h2, inch

4

0.884
-0.436
-0.116

0.373

0.755

10

0.900
-0.417
-0.128

0.298

0.844

16

0.877
-0.426
-0.121

0.216

0.933

SUMMARY OF REGRESSION CONSTANTS (51).
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| ~22 V2"
4" HMAC
12" BASE

21.5"

SUBGRADE

MATERIAL PROPERTIES

Control Section

Asphalt Concrete
Density = 145 pcf Coefficient of earth pressure at rest
Poisson's Ratio = 0.40 E = 500 ksi

Crushed Stone
Density = 135 pcf Coefficient of earth pressure at rest
Poisson's Ratio = 0.38
Shear Strength (C=0, ¢=40°) EFAIL = 4000 psi
Resilient Modulus Model:

E,psi = 50008

0.67

0.60

0.5

Subgrade
Density = 120 pcf Coefficient of earth pressure at rest
Poisson's Ratio = 0.45
Shear Strength (C=10.5 psi, ¢=0)
Resilient Modulus - Deviator Stress Relation Shown in Figure D-5
EFAIL = 3000 psi

0.82

Modified Section
Asphalt Concrete
Same as control section
Crushed Stone

Density = 135 pcf Coefficient of earth pressure at rest = 0.60
Poisson's Ratio = 0.38
Resilient Modulus = 17617

Subgrade
Density = 120 pcf Coefficient of earth pressure at rest = 0.82
Poisson's Ratio = 0.45
Resilient Modulus = 11000

FIGURE D-5. MATERIAL PROPERTIES FOR PAVEMENT SENSITIVITY ANALYSIS
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COMPUTED CONTROL - MODIFIED
PROPERTY SECTION SECTION

DEFLECTIONS: (in.)
at surface 0.02304 0.02071
interface of 0.02275 0.02050
HMAC and Base

STRESSES: (psi)

at surface
9y 147.0 150.0
o3 68.0 67.0
at interface
of HMAC and
Base
gy ' 30.1 26.8
o3 -47.5 -49.9

MODULUS OF SUBGRADE
REACTION, pci 3472.2 3862.9

TABLE D-2. RESULTS OF ILLI-PAVE SENSITIVITY ANALYSIS.
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this position a deflection away from the crack, w was computed.

C,
These three deflections, Wos W,, W, are used to compute the

shearing and bending efficiency factors (Equations 33 and 34)

Tables D-2 and D-3 summarize the results of this sensitivity
analysis. Due to the extremely small percent change in the shearing
and bending efficiency factors, it can be concluded that for the
purposes of this study, the use of an equivalent material modulus a§
computed by the selected methods is adequate to use 1in the ILLI-PAVE
model in lieu of the more complicated and difficult to obtain

nonlinear characterization of the pavement structure.
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S1-0 -

'DEFLECTIONS

(in., x 10'2)
LOADED  UNLOADED  MIDWAY  SHEARING  BENDING  CHANGE IN  CHANGE IN
DEGREE OF SIDE OF  SIDE OF  BETWEEN  EFFICIENCY EFFICIENCY  SHEARING  BENDING
“CRACK CRACK CRACK CRACKS FACTOR FACTOR  EFFICIENCY EFFICIENCY
SECTION  INTERLOCK  w, W, W, p f PERCENT PERCENT
CONTROL 0.609 0.604 0.547 0.502 0.891
MAX IMUM 0.0 +0.9
MODIFIED 0.549 0.544 0.497 0.502 0.899
CONTROL 0.788 0.437 0.547 0.644 0.880
MEDIUM +1.1 +1.1
MODIFIED 0.718 0.385 0.497 0.651 0.890
CONTROL 1.243 0.015 0.547 0.988 0.850
MINIMUM +0.1 +2.0
MODIFIED 1.112 0.013 0.497 0.989 0.867
TABLE D-3.  RESULTS OF ILLI-PAVE SENSITIVITY ANALYSIS




APPENDIX E

DERIVATION OF AN EQUIVALENT LOADING STRIP

The CRACKTIP model as used by Chang (38) assumes a strip loading
plate of infinite width. For this computer model to be useful in
pavement deflection computations, an equivalent loading plate has to
be developed in order to model the circular loaded areas commonly used
jn pavement modeling, as in Figure E-1(b).

The loads for the equivalent circular loaded area were derived
from an- approximate elastic theory solution used in the analysis of
beams, plates and shells resting upon a subgrade. The equation

selected was developed by Vlasov and Leont'ev (24) and is as follows:

-o(x-b
we = wee 4x0) (E-1)
where

We = deflection at any radius X,
W, = deflection under loading plate,
X = distance from center of loaded area,
b = radius of loaded area,

- L
o 2t
" _ E%

(1-v°)H
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t = T2(1+)
2 E.
H = 2 b))
i=1 0
5 -
H = a transformed thickness,
n = 1/3, from Odemark's assumption, (22)
L = the number of layers,
hy = the thickness of layer i,
E; = the elastic modulus of layer i,
Eo = the elastic modulus of the datum layer, which was

chosen to be the subgrade.

Through substitution, Equation E-1 can be rewritten as:

SR 1. T
e

Ve

=

(E-2)

A typical pavement deflection basin produced by a circular
uniform load 1is shown 1in Figure E-2, The area of this basin can be
computed by integrating Equation E~2. This was accomplished through
use of Simpson's Rule. The total area of the basin was divided into
two segments: the first segmént is the area immediately under the
circular loading area and the second segment is the remaining area
outside from under the circular loading area. A ratio of the areas

was computed as:
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AreaI

R = ' , (E-3)
AreaI+AreaII

Thus, R being a reduction factor, is multiplied by the actually

applied pressure (p = 80 psi) to compute an equivalent pressure, which

is shown in Table E-1.
This procedure is repeated at differing radius, X, values to
develop a loading configuration as depicted in Figure E-1(b). The

equivalent pressure values, Pgs are used in the CRACKTIP model.
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R,

EQUIVALENT

RADIUS AREAT AREATT AREAi PRESSURE, Pe

inch inch? inch? AREAI+AREAII (Rx80 psi)

6 6.0 22.726 0.209 16.72
5.809 5.809 22.711 0.204 16.32
5.196 5.196 22.700 0.186° 14.88
3.969 3.969 22.700 0.149 11.91

0 0 0 0 0

TABLE E-1. EQUIVALENT PRESSURES
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APPENDIX F

ANALYSIS OF LOAD TRANSFER AND THERMAL CONTRACTION
OF CRACKS IN OVERLAID PAVEMENTS
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APPENDIX F

ANALYSIS OF LOAD TRANSFER AND THERMAL CONTRACTION
OF CRACKS IN OVERLAID PAVEMENTS

INTRODUCTION

This appendix gives details of the analysis that was conducted on
the 23 sections of overlaid pavement in the dry, freeze-thaw cycling
zone of west Texas in developing the Level 2 overlay design procedure
that 1is described in Chapter 2. The analysis was done in three parts:
analysis of load transfer with deflections at a crack, analysis of
thermally-associated crack opening, and regression analysis. Each

will be discussed separately below.

ANALYSIS OF LOAD TRANSFER WITH DEFLECTIONS

The proper analysis of the Tload-transfer characteristics of a
crack 1in an existing pavement requires that deflections be obtained on
both sides of the crack and at a distance ﬁﬁdway between adjacent
cracks. For an asphalt concrete paVement, the load transfer across a
crack is primarily a function of the aggregate interlocking action
between the two faces of the crack. The aggregate interlocking action
at a crack is a function of the crack opening and the type of

aggregate (degree of angularity and maximum size) in the mix, as shown



in Figure F-1.

Since the load transfer at most cracks is less than 100 percent
efficient, unequal stresses develop on either side of the crack. The
type of stresses that are transferred across a crack are shearing
forces and bending moments. To quantify the efficiency with which
these two forces are transferred across a crack, Lytton (51) has wused

beam-on-elastic foundation theory to develop the following efficiency

factors.
Shearing:
p = ! (F-1)
w2+wu
Bending:
f=2- 9—’;—;&1 (F-2)
e
where
p = Shearing efficiency factor, which ranges from 1/2 (good)
to 1 (poor)
f = Bending efficiency factor, which ranges from 0 (poor) to
1 (good)
wz = Deflection on the loaded side of crack,
wu = Deflection on the unloaded side of the crack,
wc = Deflection at a distance midway between’adjoining cracks,
and
b = a correction factor which ranges from approximately 2.0
to 5.5.

By computation of the deflection measurements of a cracked

kY
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FIGURE F-1. Influence of Crack Opening Upon

Load Transfer Effectiveness (33)



pavement, as illustrated in Figure F-2, values of both efficiency
factors can be calculated.

For the purposes of this research, the deflection analysis of the
existing layer was accomplished through the use of a finite-element
computer program called ILLI-SLAB (34,35). This finite-element
program 1is capable of modeling a two-layered elastic pavement system
that contains cracks or joints and is discussed in detail 1in Appendix
D. The basis for this program is the classical foundation theoryb
developed by Winkler for medium-thick plates. A typical crack
configuration and loading scheme are depicted in Figure F-3.

In order to model the deflection of an overlay, a modified
version of an elastic finite element computer program with a hybrid
crack tip element named CRACKTIP (38) was wutilized. A typical mesh
configuration of an overlay 6ver a cracked pavement is pictured in
Figure F-4, The darkened area under the 1left edge of the 1loading
plate 1is the crack in the existing layer of asphalt concrete. By
varying the éggregate interlock value of the crack, deflections were
computed and analyzed. Before using this program, the loading strip
as shown in Figure F-4 had to be modified to accept an equivalent
loading plate so as to produce the same effect as a circular load.
The analysis to determine an equivalent loading strip is presented in
Appendix E.

From this analysis it was found that when an overlay is placed on
top‘ of a cracked existing pavement and subjected to 1load, the
deflections on both sides of the crack are practically equal to the

deflection at the midpoint between cracks. The calculated results are
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FIGURE F-3. Load Placement on Cracked Pavement for Completion of Deflection Evaluation
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MAXIMUM MEDIUM MINIMUM
AGGREGATE AGGREGATE AGGREGATE

SECTION INTERLOCK INTERLOCK INTERLOCK
319
A Nz 0.011506 0.011550 0.011607
Nu 0.011504 0.011541 0.011588
W, 0.011504 0.011504 0.011504
B W, 0.012107 0.012122 0.012137
‘ Wu 0.012104 0.012104 0.012101
NC 0.012104 0.012104 0.012104
c Wo 0.007417 0.007421 0.007427
W, 0.007409 0.007385 0.007356
WC 0.007409 - 0.007409 0.007409
2509
A W 0.011301 0.011362 0.011429
W, 0.011298 0.011348 0.011402
WC 0.011298 0.011298 0.011298
B W, 0.012026 0.012041 0.012057
W, 0.012022 0.012017 0.012006
W, 0.012022 0.012022 0.012022
C Wo 0.006606 0.006607 0.006609
wu 0.006601 0.006577 0.006549
We 0.006601 0.006601 0.006601

TABLE F-1. ?TEP A—?VERLAY DEFLECTIONS WITH CRACK IN EXISTING PAVEMENT
- {inches
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given in Table F-1. The pavement sections 319 and 2502 which are
referred to in Table F-1 are actual pavement sections in Texas which .
had been overlaid. The codes A, B, and C refer to high, medium, and
low temperatures.

Using this same CRACKTIP program, the crack was  allowed to
propagate through the overlay. The cracked overlay was subjected to
the identical 1loading scheme as 1in the previous analysis. The
deflections in this analysis are given in Table F-2. The deflection
values in Tables F-1 and F-2 show that as the crack propagates through
the overlay, there is a corresponding loss in the efficiency of load
transfer across the crack.

Through the regression analysis of the deflection data of the
pavement sections that >were analyzed, a relationship was developed
between the bending efficiency factor, f, and the ratio of W, to
W as shown in Figure F-5. By use of this relationship a value

C’
for b, as given in Equation F-2, does not need to be calculated.

ANALYSIS OF THERMALLY ASSOCIATED CRACK OPENING

Pavement damage associated with climatic variations is the cause
of many types of distress which occur to pavements. One of the major
causes of reflection cracking is the shear stresses which develop at
the interface between the overlay and the underlying asphalt concrete
layer when the Tlower Tlayer cools and contracts resulting in the
opening and closing of the cracks beneath the intact overlay.

In order to predict the crack opening and the consequent shear

F-10



MAXIMUM MEDIUM MINIMUM
AGGREGATE AGGREGATE AGGREGATE
SECTION INTERLOCK INTERLOCK INTERLOCK
319

A wl 0.011506 0.011675 0.012728
wu 0.011504 0.011622 0.012234

WC 0.011504 0.011504 0.011504

B Wz 0.012107 0.012232 0.013041
W, 0.012104 0.012139 0.012680

wc 0.012104 0.012104 0.012104

¢ Wg 0.007417 0.007580 0.007844
W, 0.007410 0.007336 0.007513

NC 0.007410 0.007410 0.007410

2502

A Wz 0.011301 0.011558 0.012740
wu 0.011298 0.011479 0.012019

WC 0.011298 0.011298 0.011298

B w2 0.012026 0.012169 0.012950
W, 0.012021 0.012043 0.012470

We 0.012021 0.012021 0.012021

¢ Wz 0.006606 0.006763 0.006682
W, 0.006601 0.006573 0.006940

Wc 0.006601 0.006601 0.006601

B

TABLE F-2. %TEP B—?VERLAY DEFLECTIONS WITH CRACK PROPAGATED TO SURFACE.
inches
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BENDING EFFICIENCY FACTORS, F
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FIGURE F-5.

L]

Wx = Deflection measurement with load
placed at crack

W, = Deflection measurement with load
placed midway between cracks

| i L1 )t 1.1 1

| 2 3 4567810
DEFLECTION RATIO, "4/,

Relationship Between Deflections and the Bending Efficiency Factor



stresses, the change in temperature, T, at the interface between the
overlay and the existing layer must be predicted. Several researchers
have developed models to predict this value (36, 52, 53), but the
model developed by Barber (52) and altered by Shahin and McCullough
(36) was selected because of the degree to which it is applicable to
the problem of reflection cracking. This model considers daily
temperature, wind velocity, and solar radiation as the climatic
inputs. The pavement thermal properties are absorptivity, thermal
conductivity, and mix density and are given in Table F-3. The
pavement thermal properties were held constant throughout the ané]yses
that were made.

The temperature equation reported by Shahin and McCullough 1is as

follows:
-XC
' He . ,
T=T +T — = Sin(S;) (F-3)
m v (H+C)2 + CZ i
where
S1 = 6.,81768(0.0576t - 0.075xc - 0.288); (7:00 a.m. to 2:00
p.m.) t =2 to 9
52 = 14.,7534(0.02057t - 0.075xc - 0.288); (3:00 p.m. to 7:00
p.m.) t =10 to 14
53 = -6.94274(0.02057t - 0.12xc - 0.288); (8:00 p.m. to 6:00
a.m.) t =15 to 25
TV = (.5TR + 3R; if Sin(Si) >0,
T, = Ty +R; if Sin(s;) > 0,
T, ~ 0.5TR; if Sin(Si) < 0, and
Tm = TA + 0.5R; if Sin(si) <0,

F-13
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PAVEMENT THERMAL VALUE

PROPERTY
Absorptivity, b 0.95
Thermal conductivity, k 0.70 BTU/hr
Specific heat, s 0.22
Density, w 145 pcf

tv

TABLE F-3. AVERAGE VALUES OF THE THERMAL PROPERTIES
OF ASPHALT CONCRETE MIXTURES.
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The change 1in temperature, AT, parameter which was used to
calculate the crack opening was computed as the difference between the
average annual minimum and average annua]’ maximum temperatures as
shown in Figure F-6.

Shahin and McCu11ouéh's computer program was modified in order to
make the calculations given above. This program was also modified to
read climatic data from magnetic tapes. These data were secured from
the Texas -Natural Resources Information System (54) and the National
Oceanic and Atmospheric Administration (55).

To illustrate the cycling of <crack opening and closing, an
analysis was made on two pavement sections which are described in
Table F-4 and which are located in different climatic regions. Shahin
and McCullough's computer program (36) was modified to include
Equation 72 in order to complete this analysis. Figure F-7, shows
that the crack opening throughout the year is very similar in the two
climatic regions, and there is no significant difference in the
magnitude of the two cfack openings. It is also apparent that the
change‘in the daily crack opening occurs gradually throughout the

year.

REGRESSION ANALYSIS

The development of design equations for overlays to retard
reflection cracking was made using the Statistical Analysis System
developed by the SAS Institute Inc. (56) which 1is readily accessible

through the Texas A&M University Data Processing Center.

F-15
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PAVEMENT

SECTION CLIMATIC

NUMBER REGION LOCATION
393 v IH-40, 0ldham Co., Texas
2044 I v SH-73, Jefferson Co., Texas

TABLE F-4. PAVEMENT SECTIONS USED IN CRACK CYCLE ANALYSIS.
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To facilitate the analysis of the data computed, a matrix of
computed values of the number of load repetitions to failure was
constructed, including NFB (bending), Equation 69; Neg
(shearing), Equation 70; and N_. (thermal), Equation 71. Table

FT
F-5 categorizes these number of cycles to failure into high, medium,
and low values of the stress type, the design temperature, and the
degree of aggregate interlock on the faces of the crack. A matrix of
27 variables was compi]éd for each pavement section by using this
scheme.

In order to assemble the best possible equation of the form
suggested by Equation 52, a stepwise multiple linear regression was
used 1in order to include only those variables that affect the
dependent -variable most significantly. This method provides an
economical equation in which the least number of independent variables
necessary to explain the dependent variable are seiected. Using SAS,
the stepwise multiple linear regression begins by selecting the 'best'

one-variable model, then the ‘'best' two-variable model and so on.

This procedure continues until a predesignated criterion 1is exceeded

by the inclusion of another independent variable. By use of this

procedure, only the most significant of the 27 variables, in Table
F-5, was selected for the final design equation.

The initial stepwise analysis attempted to develop an equation
for reflection cracking severity for all of the pavement sections
within the State of Texas as shown in Figure Ff-8. This analysis
consisted of 23 sites or sets of observations, each containing one

dependent variable and 27 independent variables, the dependent

F-19
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0¢-4

STRESS

Bending

Shearing

Thermal

0
AGGREGATE INTERLOCK

High Medium Low
NFB-AH NFB-AM NFB-AL

High Medium Low
NFS-AH NFS-AM NFS-AL

High Medium Low
NFT-AH NFT-AM NFT-AL

TABLE F-5.

Temperature, °C

25
AGGREGATE INTERLOCK

High Medium Low
NFB-BH NFB-BM NFB-BL

High Medium Low
NFS-BH NFS-BM NFS-BL

High Medium Low
NFT-BH NFT-BM NFT-BL

MATRIX OF INPUT VARIABLES.

60
AGGREGATE INTERLOCK

High Medium  Low
NFB-CH NFB-CM NFB-CL

High Medium Low
NFS-CH NFS-CM NFS-CL

High  Medium  Low
NFT-CH NFT-CM NFT-CL



variable being the actual number of 1load repetitions to cause the
severity = of reflection cracking to reach a designated level of damage.
From previous research completed at. Texas Transportation Institute the
actual values for p and B8 as wused in Equation 41, has been
back-calculated from actual field observations. Thus, using Equation
41, it is a simple matter to compute the actual numbef of load
repetitions to achieve a particular level of distress. For the test
sites under study in this research, the respective p, 8, and number of
load repetitions to failure are reported in Appendix G. The
regression analysis was performed at three damage 1evels; 0.33, 0.40,
and 0.50. This range was selected because it 1is believed by the
author that some level df maintenance will be applied to the pavement
when it has deteriorated to within this range of damage. Upon the
completion of a stepwise multiple linear regression of this data set,
it was found that no single variable or combination of variables would
produce a suitable equation that would be valid for the entire State
of Texas.

The second phase of this analysis consisted of segregating the
pavement sections according to climatic regions, as shown in Appendix
B and Figure F-8. The range of variab]eé that were wused in the
regression for Climatic Region V (north and west Texas) is given in
Table F-6. Results of the various forms of equations examined are
given in Tables F-7 through F-10.

The regression model selected as the best is exhibited in Table
F-8 and depicted 1in Figures F-9 through F-11. The models developed

for Climatic Region I were deleted from further consideration due to

F-21
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: INPUT
VARIABLE AANGE*

Modified Modulus of Subgrade .
Reaction (k') : 1522-6157 pci
2.6 x 10°-1.2 x 10

1.1 x 10°-5.7 x 10

Stiffness of Overlay (El)
Stiffness of Existing Layer (EZ)

Overlay Thickness (hl) 1.1-4.0 in.
Existing Layer Thickness (hz) 1.1-3.5 in.
Fracture Parameter due to Fatigue (nF) 4.052-4.552

*computed at 25°C.

TABLE F-6. RANGE OF INPUT VARIABLES TO DESIGN EQUATIONS,
CLIMATIC REGION V.
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Number of Pavement_Sections = 3

Damage Level = 0.33

PROBABILITY

VARIABLE COEFFICIENT LEVEL

NFB-BL -13.842 0.0001
- NFB-CL 7442 .281 6 0.00601
INTERCEPT 2 0.723 x 10

R™=1.00
- 6 '
NF = 0.723 x 10”7 - 13.842(NFB)BL + 7442.281(NFB)CL

Damage Level = 0.40

Np = 0.847 x 10

PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFB-BL -46.416 0.0001
NFB-CL 24956.779 6 0.0001
INTERCEPT 9 0.847 x 10
R"™=1.00

6
- 46.416(NFB)BL + 24956.779(NFB)CL

Damage Level = 0.50

- VARIABLE

NFB-BL
NFB-CL
INTERCEPT ,

PROBABILITY
COEFFICIENT LEVEL
-112.243 0.0001
60350.462 6 0.0001
1.085 x 10

R™=1.00

NF = 1.085 x 10" - 112.243(NFB)

TABLE F-7.

6
gL * 60350.462(NFB)CL

LINEAR REGRESSIONS-CLIMATIC REGION I.
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Number of Pavement Sections = 17

Damage Level = 0.33

PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFB-BH -13.444 0.0001
NFB-CH 795.947 0.0001
NFS-BH 85.284 x 1 0.0003
INTERCEPT , 0.181 x 10
R%=0.936
5 | 6
Ne = 0.181x108-13.444(NFB) 5, +795.947 (NFB) 485 284x10° (NFS) gy
Damage Level = 0.40
PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFB-BH_ -15.912 0.0001
NFB-CH 948.843 0.0001
NFS-BH 99.543 x 10 0.0003
INTERCEPT , '
R%=0.943

N = 0.18x10%-15.912(NFB) +948.843(NFB)CH+99.543x106(NFS)

BH BH

Damage Level = 0.50

PROBABILITY
VARIABLE COEFFICIENT LEVEL

NFB-BH -20.560 0.0001

NFB-CH 1239.815 . 0.0001

NFS-BH 125.774 x 10 0.0003

INTERCEPT , 0.171 x 106

R“=0.952
_ 6 6.
Ng = 0.171x10°-20.560(NFB) g, +1239.815(NFB) ., +125.774x10°(NFS) o,

TABLE F-8. LINEAR REGRESSIONS-CLIMATIC REGION V.
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Number of Pavement Sections = 17

Damage Level = 0.33

PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFR-CH 8.357 x 102 0.0008
NFT-AL 5.177 x 10° 0.0321
NFS-CH -103.88 x 107 0.0689
INTERCEPT , -12.943 x 10
R%=0.6228
I 6 4 6 6
Ne = -12.943x105+8.357x10% (NFB) , +5.177x105 (NFT) ; -103.88x108(WFS)
Damage Level = 0.40
PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFB-CH  10.364 x 10° 0.0007
NET-AL 4.804 x 10° 0.0262
NFS~CH -129.115 x 1 0.0587
INTERCEPT -14.056 x 10
R%=0.6275
) 6 4 6 6
Np = -14.066x10°+10.364x10* (NFB) ,+4.804x10° (NFT) ,, ~129. 115x10°(NFS) o,
Damage Level = 0.50
PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFB-CH 13.236 x 10% 0.0004
NFT-AL - 4,556 x 100 0.0163
NFS-CH 2680.129 x 1 0.0356
INTERCEPT , -17.385 x 10

R"=0.644

6

Ne = -17.385x10 +13.236x104(NFB)CH+4.556x106(NFT)AL-680.129x106(NFS)CH

TABLE F-9. LINEAR REGRESSION WITH DEPENDENT VARIABLES RAISED TC A
POWER-CLIMATIC REGION V.
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Number of Pavement Sections = 17
Damage Level = 0.33
No equation could be constructed that was adequately reliable.

Damage Level = 0.40

PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFS-CM 0.0 p 0.0001
INTERCEPT , -0.11 x 10
- R%=0.157
0.64089
-ﬁ; = -0.11 x 1078 + o.ocﬁég)
F cM
Damage Level = 0.50
PROBABILITY
VARIABLE COEFFICIENT LEVEL
NFS-CM 0.1 x 107 , 0.0001
NFB-BM -0.289 x 10
INTERCEPT 0.3 x 107
R%=0.427
0.62698 0.36961
<§; =0.3x 1077 + 0.1 x 10‘7(N%§) - 0.289 x 10‘4(N%§)
F cM BM

TABLE F-10. LINEAR REGRESSION WITH DEPENDENT VARIABLES RAISED TO A
POWER AND USE OF MINER'S RULE-CLIMATIC REGION V.
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ACTUAL 18-K CYCLES TO FAILURE

ol 9" 0.33

Y=0.23 +1.070 X

() | | 1 1 1

0 2 4 6 8 10
PREDICTED 18-K CYCLES TO FAILURE

FIGURE F-9. Best Model for Climatic Region V
at Damage Level of 0.33
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ACTUAL 18-K CYCLES TO FAILURE

o

0y

»

H

N

9y = 0.40

' Y=0.32 +1.070X

| i L L 1

r4 4 6 8 10
PREDICTED I8-K CYCLES TO FAILURE

FIGURE F-10. Best Model for Climatic Region V
at Damage Level of 0.40
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ACTUAL 18-K CYCLES TO FAILURE

9" 0.50

Y=054 + 1.077X

12 -

O { i i I -
o 2 4 6 8 10

PREDICTED I18-K CYCLES TO FAILURE

FIGURE F-11. Best Model for Climatic Region V
at Damage Level of 0.50
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the fact that only three pavement sections were located within this
region. The same holds true for the pavement sections located in
Climatic Regions II and IV.

It should be noted at this point that the selected regression
equation does not include the number of thermal stress cycles,
Equation 71. The bending and shearing stress parameters, both of
which are load associated, were selected as the most significant

variables in predicting the severity of reflection cracking.
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APPENDIX G

INPUT DATA FOR
THE LEVEL 2
OVERLAY DESIGN EQUATION

The parameters used in this research were computed from actual
field data and construction records whenever it was available.
Various computer programs, PONOS, ILLI-SLAB, and ILLI-PAVE  were
utilized to compute the variables from the field data and pavement
layer thicknesses. '

Data from the Texas State Department of Highways and Public
Transportation and Texas Transportation Institute that was used in

this research are presented in the appendix.
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TABLE G-1.

LOAD CYCLES TO FAILURE
BY SEVERITY OF TRANSVERSE CRACKING

LOAD CYCLES TO FAILURE (x10

%)

SECTION DAMAGE LEVEL
NUMBER o 8 0.33 0.40 0.50
319  3.4693 0.5252 2.851 4.098 6.971
393 0.7724 1.3442 0.717 0.824 1.015
2502 0.4773 1.0 0.431 0.521 0.689
2620 0.3235 1.0 0.292 0.353 0.467
2659 0.3425 2 .6386 0.329 0.354 0.394
2808* 0.3235 1.0 0.292 0.353 0.467
2811* 0.3235 1.0 0.292 0.353 0.467
848 6.3872 1.0 5.809 6.971 9.215
893 1.5934 1.0 1.449 1.739 2.299
924 4.3574 1.2847 4.021 4.664 5.796
937 1.5755 1.0 1.433 1.719 2.273
966 0.1216 0.6730 0.104 0.138 0.210
995 7.5758 1.0 6.833 8.268 10.930
1263* 3.0 1.0 2.706 3,274 4.328
1543 9.3946 1.0 8.474 10.253 13.554
1894 1.8731 1.0 1.690 2.044 2.702
2002* 0.8054 1.0 0.726 0.879 1.162
2044 0.8054 1.0 0.726 0.879 1.162
2086* 1.0 1.0 0.902 1.091 1.443
2324 2.6565 0.6095 2.243 3.066 4.847
2353* 2.6565 0.6095 2.243 3.066 4.847
2468* 1.4701 1.0 1.326 1.604 2.121
3147 1.4701 1.0 1.326 1.604 2.121

*n & B values were

correlating

with

not
other

available;
sections

conditions, and construction.
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DAYS IN YFAR

EXISTING WITH Tem.

OVERLAY PAVEMENT FRACTURE PARAMETERS SHEARING BENDING PAVEMENT THICKNESS LESS THAN

SECIION MODULUS MDULUS THERMAL FATIGUE EFFICI. EFFICI. MODIFIED OVERLAY STRESS-FREE
NUMBER By, PSI E2, PSI N A N A P2 F2 HOM, INCH H1I, INCH PERCENT
319-A1 0.30E 07 0.47E 07 3.750 O0.20E-03 2.356 O.I12E-14 0.501 t.0 1.50 1.70 50.0
319-A2 O.30E O7 0.47E 07 3.7%0 O0.20€-03 2.356 OQ.12E-14 O 595 0.5 .69 .70 50.¢C
319-A3 OQ.30E O7 O0.47€ 07 3.750 O0.20E-03 2.356 O.12£-14 0.979 0.0 0.24 1.70 50.0
393-A1 0,23tk 07 O0.36E 07 3.717 O0.22E-03 2.449 O0.78E-15 0.%02 1.0 3.08 1.50 50 O
393-A2 O0.23E 07 0.36E O7 3.717 O0.22E-03 2.449 O0.78E-15 0.649 0.5 1.28 1.50 50.0
393-A3 O0.23E 07 0.36F 07 J3.717 0.22¢-03 2. 449 O0.78E-15 0.988 0.0 0.61 t.50 50.0
2502-A1 0.28E 07 0.35%5& 07 3.441 0.40E-03 3.157 0.20E-16 0.501 1.0 1.20 1.50 4%.4
2502-A2 O.28E O7 O0.35% O7 3.441 O0.40E-03 3.157 0.28E-16 0.572 0.5 Q.48 i.50 45.4
2502-A3 O.28E O7 O0.35%E 07 3.441 0.4GE-03 3.157 0.28E-16 Q.97 0.0 0.20 1.50 45 .4
2620-A1 (Q.25E O/ O0.34E 07 3.510 O0.34E-03 2.930 O0.G62E-16 0.501 1.0 1.30 1.50 a5 .4
2620-A2 0.25E Q07 Q.34€ 07 3.5t0 O.34E-03 2.990 0.62E-16 0.8573 0.6 .63 1.50 45 .4
2G620-A3 0.25E 07 O0.34E 07 3.510 0.34E-03 2.980 0O 62E-16 0.972 0.0 0.21 1.50 45 .4
2659-A1 O0.24E 07 O0.23E 07 3.660 O0.25E-03 2.604 0.3BE-15 0.501 1.0 1.60 1.50 42 .6
2G59-A2 0.24E O7 0.23E 07 3.660 0.25E-03 2.604 0.38E-15 0.598 0.5 0.73 1.50 42 .6
2659-A3 O0.24E O7 0.23€E 07 3.660 0.25E-03 2.604 0O.38BE-1H 0.980 0.0 0.26 1.50 12.6
2808-At O.14E 07 O.19E 07 3.712 O0.22E-03 2.46t1 OQ.7:4L-15 0.50t 1.0 1.30 .50 50.0
2808-A2 O.14E 07 O.19E 07 3.712 0.22C-03 2.461 O.74E-15 0.562 0.5 0.G5 1.80 50.9
2608-A3 O.14E O7 O.19E 07 3.712 0.22E-03 2.461 O0O.74E-15 0.966 0.0 0.2 1.50 50.0
2811-A1 O.14E 07 O.19E 07 3.712 0.22e-03 2.461 O.74E-15 0.501 1.0 1.30 1.50 50.0
2808-A2 O.14E O7 O.19E 07 3.712 0.22E-03 2.461 O0.74€-15 0.5G62 0.5 0.65 1.50 50.0
2808-A3 O.t4E 07 O.18E 07 3.712 0.22e-03 2.4Gt O .74C-t5 0.966 0.0 0.22 t.50 50.0
848~-A1 0.26E 07 O0.19€E 07 3.8G4 O.16€-03 2.018 0.853E-114 0.502 1.0 2.98 1.20 42.4
848-A2 O.26F 07 O0.19E 07 3.8641 O.1GE-03 2.018 '0.S9E-14 0.65% 0.5 1.22 1.2 12 .4
848-A3 O0.26E 07 O.19E 07 3.8G4 O.16E-03 2.018 O SYE-14 0.989 0.0 0.48 1.20 42.4
893~-A1 O.27E O7 0.21£ 07 3.874 O.18E-03 1.987 O &8£-14 0.501 10 1.99 1.30 34.4
893-A2 O.27€ 07 O.21€ O7T 3.874 O.15E-03 1.987 0O.68&--14 0.568 0.0 1.01 1.30 31 .4
893- A3 O.27€ 07 O0.21E 07 3.874 0O.45E-03 1.987 O.G8E-14 0.96 0.0 Q.33 1.30 31.4
924-At Q.36E 07 0.29E 07 4.162 0.79£-04 1.028 0.60£-12 (.502 1.0 1.99 1.50 38.0
924-A2 O0.36E O7 0.29E 07 4.162 O.79-04 1.028 0.GOE-1Z 0.616 0.5 0.98 1.50 38.0
924-A3 0.36E 07 0.29E 07 4.162 O.79E-04 1.028 O.GOE-12 0.984 0.0 0.32 1.50 38.0
937-A1 0.36E 07 0.35 07 4.311 O.4%7€-04 0.477 0.80e-(1t 0.501 1.0 1.50 1.20 J8.0
937-A2 O0.36E 07 0.3% 07 4.311 O.57E-04 0.477 0.80f-11 0.578 0.5 0.172 1.20 38.0
937-A3 0O.3G6E 07 0.3%E 07 4.311 0.5%7E-04 O.477 0.80QE-11 0.974 0.0 0.24 1.20 38.0
966-A1 O . 41E O7 O0.40E O7 3.7G9 O.19£-03 2.300 O0O.18¢-14 0.501 1.0 1.10 1.10 40.2
966-A2 O.41E O7 0.40F 07 1.769 O0.19E-03 2.300 O.16E-14 0.568 0.5 0.%4 1.10 40.2
966-A3 O.41E O7 0.40€E 07 3.769 O.19E-03 2.300 O.I6£-14 0.9G9 0.0 0. 18 .10 40.2
995-A1 0O.20f 07 O0.29E 07 3.844 O0O.16E-03 2.078 O 44E-14 0.502 1.0 2.69 1.50 38.8
995-A2 0.20E 07 Q0.29¢ 07 3.841 O.16F-03 2.078 O0O.44FE-11 0.661 0.5 1.08 1.50 38.8
995-A3 O.20F 07 0.29E 07 3.844 0O.16E-03 2.078 C.44F-td 0.990 0.0 0.43 1.50 38.8



G-9

DAYS IN VEAR

EXISTING WITH TEMP .
OVERLAY PAVEMENT FRACTURE PARAMETERS SHEARING BENDING PAVEMENT THICKMNESS LESS THAN
SECTION MOLULUS MDULUS THERMAL FATIGUE EFFICI. EFFIC1. MODIFIED OVERLAY STRESS FREE
NUMBER €1, PSI E2, PSI N A N A P2 F2 H2M, INCH H1, INCH PERCENT
1263-A1 0.34E O7 O0.27€ 07 3.832 O.17E-03 2 115 O.3BE-14 0.509 1.0 4.69 2.10 35.8
1263-A2 0.34E 07 O0.27E 07 3.832 O.17E-03 2.115 (0.38£-14 ©0.BR18 0.5 t 45 2.10 35.8
1263-A3 0.34E 07 O0.27€E 07 3.832 O0.17E-03 2.115 O0.38E-14  0.997 0.0 0.76 2.10 35.8
1543-A1 0.36E O7 O.3SE 07 4.31t O.87€E-04 0.477 O.80E-11 0.501 1.0 1.850 1.00 38.3
1543-A2 0.36E 07 O.35E 07 4.311 O.57E-04 0.477 O0.80f-11 0.581 0.5 1.50 1.00 38.3
1543-A3 O0.36E 07 O0.35E 07 4.3t 0O.57E-04 0.477 O.BOE-i11 0.978 0.0 1.50 1.00 38.3
1894-A1 O.44E 07 0.26E 07 4.329 O0.54E-04 0.406 O.11E-10 0.502 1.0 2.49 1.60 40.4
1894-A2 0.44E 07 0.26F 07 4.329 O0.54E-04 0.406 0O.11E-10 0.651 0.5 1.02 1.50 40.4
1894-A3 0.44E 07 0O.26F 07 4.329 O0.54E-04 0.408 O.HIF-10 ©.988 0.0 0.59 t.50 40 .4
2002-A1 O.34E 07 0.27& 07 3.832 O0.17E-03 2.116 O0.38E-14 0.502 1.0 2.98 1.00 35.8
2002-A2 O.34€ 07 O0.27€ 07 3.832 O.17E-03 2.116 0.38F-14 0.666 0.6 1.19 1.00 35.8
2002-A3 0.34E 07 0.27E 07 3.832 O.17E-03 2.116 O.38E-1d 0.990 0.0 0.48 1.00 35.8
2044-A1 0.34€ O7 0.27€ 07 3.832 O.176-03 2.115 (0.33E-14 0.501 1.0 1.99 1.30 35.8
2044-A2 O0.34E 07 O.27€ 07 3.832 O.17E-03 2.115 O0.38€-14 0.593 0.5 0.93 1.30 35.8
2044-A3 O0.34E 07 C©.27E 07 3.832 O0.17E-03 2.t115 O.38E-14 0.979 0.0 0.32 1.30 35.8
2086-A1 0.30E 07 O.31E 07 3.959% O.13E-03 1.718 0.24L-13 0.502 1.0 2.49 4.00 20.2
2086-A2 O0.30E 07 O.31E 07 3.959 O.{13E-03 1.718 0.24E-13 0.628 0.5 1.07 4.00 20.2
2086-A3 O0.30f 07 O.31E 07 3.959 O.136-03 1.718 O0.24E-13 0.986 0.0 0 40 4.00 20.2
2324-A1 0.38E 07 O.30E 07 4.008 O.11E-03 1.557 0.51E-13 0.503 1.0 3.47 4.00 2t.9
2324-A2 0.38E 07 O0.30E 07 4.008 O0.11€-03 1.557 O.51E-13 0.6GG8 0.5 1.39 4.00 21.9
2324-A3 O0.38E 07 O.30E 07 4.008 O.11E-03 1.557 O.51E-13 0©.990 0.0 0.56 4.00 21.9
2353-A1 0.28E 07 O0O.39E O7 3.794 O.18E-03 2.22R 0.22E-14 0.5%01 1.0 1.99 1.30 21.9
2353-A2 0.29€ 07 O.39E 07 3.794 0.18E-03 2.228 0.22E-14 0.585 0.5 0.04 1.30 21.9
2353-A3 O0.28E O7 O.39E 07 3.794 O.18E-03 2.228 0.22E-14 0.976 0.0 0.33 1.30 21.9
2468-A1 0.28F 07 O.35E 07 3.441 O0.40E-03 2.461 O.7T4E-15 0.501 1.0 2.49 1.50 48 .1
2468-A2 0.28E 07 0.35%E 07 3.441 0.40E-03 2.461 O.74F-1S5 0O 60% 0.5 1.13 1.50 48 .1
2468-A3 0.28E 07 O.35F 07 3.441 0.40E-03 2.46% O.74E-15 0.982 0.0 0.40 1.50 148 .1
3147-A1 0.28E 07 0.35€ 07 3.441 O.40E-03 2.461 O.7T4E-15 0.502 1.0 2.29 1.50 48 .1
3147-A2 0.28E 07 O.35E 07 3.491 0.40E-03 2.461 O.746-15 0.621 0.5 1 .00 1.50 48 .1
3147-A3 0.28E 07 0.35E 07 3.441 0O.40E-03 2.461 O.74F-15 0.985 0.0 0.317 1.50 48 .1



9-9

SECTION
NUMBER
319-A1
319-A2
319-A3
393-A1
393-A2
393-A3
2502-A1
2502-A2
2502-A3
2620-At
2620-A2
2620-A3
2659-A1
2659-A2
2659-A3
2808-A1
2808-A2
2808-A3
2B11-AY
2808-A2
2808-A3
848-At
848-A2
848-A3
893-At
893-A2
893-A3
924-A1
924-A2
924-A3
937-A1
937-A2
937-A3
96G-A
966-A2
966-A3
996-At
995-A2
995-A3

DALY
PAVEME

TEMPERATURE

NY

CHANGE

T, DEG.FAH.
.50
.60
.50
.50

31
a3t
3t
R )
31.
31.
35.

MODIFIED
SUBGRADE
MODULUS
K , PCI
3893.
2185.
996.
6064 .
3127.
1541,
2893.
1689.
746.
2937.
1712.
157.
4184.
2337.
1069 .
2423.
1440.
628.
2423.
1440.
628 .
7159,
3658.
1817.
2049.
1227.
6533.
4975 .
2703.
1269.
3090.
1786 .
7496,
2723,
1GO1.
704 .
7549.
3822,
1914 .

AVERAGE
DAILY
TRAFFI1C
3290.
3290.
3290.
5800.
5800.
$800.
3265,
326G65.
3265.
7370.
7370.
7370.
3740.
3740.
3740.
3080.
3090.
3090.
3090.
3090.
3090.
8670.
8670.
8670.
7160.
7160.
7160.
14480.
14480.
14480,
4370.
4370.
4370.
2715.
2715.
2715,
18395.
18395.
18395,
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SECTION
NUMBER
1263-A1
1263-A2
1263-A3
1543-A1
1543-A2
1543-A3
1894-A1
1894-A2
1894-A3
2002-A1
2002-A2
2002-A3
2044-A1
2044-A2
2044-A3
2086-At
2086 -A2
2086-A3
2324-At
2324-A2
2324-A3
2353-At
2353-A2
2353-4A3
2468-A1
2468-A2
2468-A3
3147-A1
3147-A2
3147-4A3

DAILY

PAVEMENT

TEMPERATURE

CHANGE

T,

DEG.FAH.

MODIFIED
SUBGRADE
MODULUS
K ., PCI
26303.
10911,
6714.
3263.
1876 .
838.
7008 .
3602.
1780.
7668 .
3853.
1944 .
3732.
2i02.
95%.

5361, ¢

2852.
1362.
7133.
3581.
1812,
3150.
1799.
809.
3926.
2167.
100t .
4978 .
2683.
1268.

AVERAGE
DAILY
TRAFFIC
7140.
7140.
7140.
14740.
14740.
14740.
16260.
16260.
16260.
16780.
16780.
16780.
2708.
2705.
2705.
3810.
3810.
3810.
6€980.
6980.
6980.
2010.
2010.
2010.
4720.
4720.
4720.
4970.
4970.
4970.



v

DAYS IN YEAR

EXISTING WITH TEMP.

OVERLAY PAVEMENT FRACTURE PARAMLTERS : SHEARING BENDING PAVEMENT THICKNESS LESS THAN

SECTION MOOULUS MOULUS THERMAL FATIGUE EFFLCY.  EFFICI. MODIYIED OVERLAY STRESS-FREE
NUMBER E1, PSI E2, PS1 N A N A P2 r2 H2M, TNCH  H1, INCH PERCENT
319-Bt O0.61E 06 O.t14E 07 2.695 0.22E-02 4.410 O0.81E-19 0.501 1.0 1.50 1.70 . 50.0
319-B2 O.64E 06 0.14E 07 2.695 0.226-02 4.410 O0.81E-i¢ 0.578 0.5 0.72 1.70 50.0
319-B3 O.61E 06 O.14E 07 2.695% O0.22E-02 4.410 0O.81E-13 0.973 0.0 0.25 1.70 50.0
393-81 O0.46E 06 O.11E 07 2.734 O0.20E-02 4.363 0.99€-19 0.602 1.0 3.08 1.5%0 50.0
393-B2 0.46E 06 O.11E O7 2.734 O0.20E-02 4.368 0.99E-19 0.617 0.5 1.36 1..50 50.0
393-B3 O0.46E 06 O.11E 07 2.734 O0.20€-02 4.368 (0.8%-19 0.984 0.0 0.50 1.50 50.0
2502-B1 O0.45E 06 O.11E 07 2.537 O.31E-02 4.552 O 42€-19 0 501 1.0 1.20 1.50 45 .4
2502-B2 0.45€E 06 O.11E 07 2.537 O0.31E-02 4.552 0.42€-19 0.5685 0.5 0.49 1.50 45 . 4
2502-B3 0.45€ 06 O.11E 07 2.537 O0.31E-02 4.552 O0O.42E-19 0.967 0.0 0.20 1.50 45 .4
2620-B1 0.42E 06 O.10E 07 2.576 0O.28E-02 4.521 0O.48E-19 0.501 1.0 1.30 1.50 45 .1
2620-B2 0.42E 06 O0O.10E 07 2.576 0.2BE-02 4.521 0O.48E-19 0.564 0.5 0.65 t.50 45 .4
2620-B3 O0.42€E 06 O.10E O7 2.576 O0.28E-02 4.521 0.48E-19 0.966 0.0 Q.21 1.50 45 .4
2659-B1 0.45E 06 O.64E 06 2.635 O0.25E-02 4.469 O.61E-19 0.501 1.0 1.60 1.50 42.6
2659-B2 O0.45E 06 O0.64E 06 2.635 O0.25E-02 4.469 O0O.61E-19 0.%84 0.5 0.76 1.50 42 .6
2659-B3 0.45E 06 0.64FE 06 2.635 0.25E-02 4.469 O GIE-19 0.975 0.0 0.26 1.50 42.6
2808-81 0.26E 06 O.S0E OG 2.721 0.20E-02 4.383 0.92£-19 0.501 1.0 1.30 1.50 S50.0
2808-B2 0.26E 06 0.50E 06 2.72f O0.20E-02 4.383 0.92E-19 0,555 0.5 0.66 1.50 50.0
2808-B3 O0.26E 06 O.50E 06 2.72% 0.20E-02 4.383 0.92E-19 0.960 0.0 Q.22 t.50 50.0
2811-B1 0.26E 06 O.50E 06 2.721 O0.20E-02 4.333 O0.92E-19 0.501 1.0 1.30 1.50 50.0
2811-82 O0.26E 06 O.50E 06 2.721 0.20E-02 4.3383 O0.92€-19 0.54%5 0.5 0.G6 1.50 50.0
2811-B3 O0.26E 06 O.S0E 06 2.721 0.20E-02 4.383 0.92E-19 0.960 0.0 0.22 1.50 50.0
848-B1 O.56E OG O.54E 06 2.727 0.20E-02 4.376 (O .95E-19 0.3502 1.0 2.98 1.20 142.4
848-B2 O0.56& 06 O.51E 06 2.727 O0.20E-02 4.376 O.95E-19 0.626 0.5 1.29 1.20 12 .4
848-B3 0.56€ 06 O.S1E 06 2.727 0Q.20E-02 4.376 0O.93E-19 0.945 0.0 0.8 1.20 32.4
B93-B1 O.59E 06 O.GOE ©06 2.722 0.20E-02 4.382 0.93E-19 0O H00 1.0 2.00 1.30 34.4
893-B2 O0.59E 06 O.60E (06 2.722 0.20E-02 4.382 0.93E-19 0.541 0.5 1.06 1.30 34 .4
893-B3 O0.59E 06 O0.60E 06 2.722 0.20E-02 4.382 O0.93FE-19 0.949 0.0 0.34 1.30 34 .4
924-Bt _0.91€E 06 O.85E 06 2.833 O0.16E-02 4.251 0O.176-18 0.501 1.0 1.99 1.50 38.0
924-82 O0.91€E 06 0.85E 06 2.833 O0.16E-02 4.251 O.17e-18 0.583 0.5 0.93 1.50 3.0
924-B3 O.91E 06 O.85E 06 2.833 O.16E-02 4.251 O.t17E-18 0.978 0.0 0.32 t.50 38.0
937-B1 0.99C 06 O.11E 06 2.96% O0.12E-02 A4.067 0Q.40E-18 0.501 1.0 1.%0 1.20 38.0
937-B2 0.99F 06 O0.11E OG 2.965 O.12E-02 4.067 O0O.10E-18 0.564 0.5 0.74 1.20 38.0
937-83 0.Y9E 06 O.t1E 06 2.965 O0.126-02 4.067 O . 40L- 18 0.9714 0.0 0.24 1.20 38.0
966-B1 O0.86E OG O.13E 06 2.704 0.21E-02 4.401 0O 85€-19 0O .80t 1.0 t.10 1.10 40.2
966-B2 0.86F 06 Q.13E 06 2.704 0.21E€-02 4.401 0.85FE-19 0.561 0.5 0.5%5 1.10 40 .2
966-B3 O.86F 06 ©O.13E 06 2.704 0.21E-02 4.401 0O.85%E-19 0.964 0.0 0.18 t. 10 40.2
995-81 O0.42€6 OG 0O.8%E 06 2.832 0.16E-02 4.2%52 O.17E-18 0.502 1.0 2.69 1.%0 38.8
995-B2 0O.42€E 06 O.85FE 06 2.832 O0.16E-02 4 242 O.{7E-18 0.5602 0.5 1.15 1.50 ag .8
995-B3 0.42E OG O0.85E 06 2.832 0.16E-02 4.252 O.17E-18 0.986 0.0 0.43 1.950 38.8



DAYS IH YEAR

EXISTING WITH TEMP.
OVERLAY PAVEMENT FRACTURE PARAMETERS SHEARING BENDING PAVEMENT THICKNESS LESS THAN
SECTION MODULUS MDULUS THERMAL FATIGUE EFFICI. EFFICI. MODI{IED OVERLAY STRESS-FREE
NUMBER E1, PSI E2, PSI N A N A P2 F2 H2M, INCH H1t1, INCH PERCENT
12€3-Bt O0.74E 06 O.74E 06 2.722 O0.20E-02 4.381 O.9JE-19 0.506 1.0 4.73 2.10 35.8
1263-82 O0.74€ 06 O0.74E 06 2.722 O.20E-02 4.381 (0.93E-19 0.768 0.5 1.58 2.10 35.8
1263-B3 0.74tE 06 O.74E 06 2.722 O.20E-02 4.38%1 0.93F-19 0.996 0.0 0.76 2.10 35.8
1543-B1 O0.99E 06 O.11E O7 2.965 O.12E-02 4.067 O.40E-18 0.501 1.0 1.50 1.00 38.3
1543-B2 0.99E 06 O.11€ 07 2.96% O.12E-02 4.067 O.40E-18 O.569 0.9 0.74 1.00 38.3
1543-83 O0.99€ 06 O.11E 07 2.965 O.12E-02 4.067 O.40E-18 0.969 0.0 0.25% 1.00 38.3
1894-81 O.12E O7 O.57E 06 2.975 O.11E-02 4.052 0.43F-18 0.502 1.0 2.49 1.50 40.4
1894-B2 0.12E 07 O.57€ 06 2.975 O.11E-02 4.052 0.43F-18 0.620 0.5 1.09 1.50 40 .4
1894-B3 O0.12E 07 O.57E 06 2.975 O.11E-02 4.052 O.42FE-18 0.984 0.0 0.5%9 1.50 10.4
2002-Bt O.74E 06 O.74E 06 2.722 O0.20E-02 4.381 0.93E-19 0.502 1.0 2.98 1.00 3b.8
2002-B2 O0.74E 06 O.74E 06 2.722 O0.20E-02 4.381 O0.93E-19 0.632 0.5 1.28 1.00 35.8
2002-83 O.74€ 06 0.74E 06 2.722 OQ.20E-02 4.381 O0O.93E-19 0.986 0.0 0.48 1.00 35.8
2044-B1- O0.74E 06 0O.74E 06 2.722 O0.20E-02 4.38%1 0.93E-19 0.501 1.0 1.99 1.30 35.8
2044-B2 0.74E 06 O.74E 06 2.722 O0.20E-02 4.381 0.93E-19 0.575 0.5 0.97 1.30 35.8
2044-B3 O0.74€ 06 O.74E 06 2.722 0.20E-02 4.38% (0.93E-19 0.972 0.0 0.33 1.30 35.8
2086-B1 0.67E 06 O0.95E 06 2.751 O.19E-02 4.350 O.11E-18 0.501 . 1.0 2.49 4.00 20.2
2086-B2 O.67E 06 0.95E 06 2.751 O.t9E-02 4.350 O.1i{E-18 0.602 .5 1.14 4.00 20.2
2086-B3 0O.67E 06 O0.9S5E 06 2.781 O.19E-02 4.350 O.11£-18 0.981 0.0 0.40 4.00 20.2
2324-81 Q.89E 06 O0.94E 06 2.737 O.189E-02 4.365 O.10E-18 0.502 1.0 3.48 4.00 21.9
2324-B2 0.89E 06 O0.94€E 06 2.737 O.19E-02 4.365 O0.10E-18 0.63t 0.5 1.49 4.00 21.9
2324-B3 0.89E 06 O0.94€ 06 2.737 O.19E-02 4.365 (Q.10E-18 0.986 0.0 0.56 4.00 2t.9
2353-B1 0.60F O6 O.13E 07 2.721t 0.20£-02 4.383 0.926-19 0.501 1.0 1.99 1.30 2.9
2353-B2 O.60E 06 O.13E 07 2.72% 0.20E-02 4.383 0.92F-19 0.564 0.5 0.99 1.30 21.9
2353-B3 O0.60E 06 O.13E 07 2.721 0.20E-02 4.383 0.92(-19 0.967 0.0 0.33 1.30 21.9
2468-81 O.45E 06 O.11E O7 2.537 O.31E-02 4.383 0.92£-19 0.501 1.0 2.49 1.50 48 .1
2468-B2 O0.45E 06 O.11E O7 2.537 O0O.31E-02 4.383 0.92E-19 0.582 0.5 1.18 1.50 8.1
2468-B3 0.45E 06 O.11E 07 2.837 O.316-02 4.383 0.92E-19 0.975 0.0 0. 41 .50 18. 1
3147-B1 0.45E 06 O.11E 07 2.537 O.31E-02 4.383 0.92E-19 0.501 1.0 2.29 1.60 a8 . |
3147-B2 0.45E 06 O.t{E 07 2.537 O.31E-02 4.383 0.92E 19 0.596 0.6 1.06 1.50 a8 .1
3147-B3 O0.45%E 06 O.11E 07 2.537 O0O.31E-02 4.383 0.92f£-19 .979 0.0 0.37 1.50 18 . §
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SECTION
NUMBER
319-B1
319-82
319-83
393-81
393-82
393-B3
2502-Bt
2602-B2
2502-B3
2620-81
2620-B2
2620-B3
2659-B1
2659-82
2659-83
2808-B1
2808-82
2808-8B3
2811-B1
281 1-B2
2811-B3
a48-B1
848-82
848-B3
893-8B1
893-82
893-8B3
924-B1
924-B2
924-83
937-81
937-B2
937-83
966-81
966-B2
966-83
995-81
995-B2
995-8B3

DAILY

PAVEMENT

TEMPERATURE

CHANGE

T,

DEG.FAN.

MODIFIED
SUBGRADE
MODULUS

K

., pCI
Ji86.
1841.
820.
4918.

.+ 2668.

1255.
2413.
1427 .
625.
2440.
1445.
633.
3314.
1896.
852,
1899.
1142,
496 .
1899.
1142,
495.
5820.
3t
1483.
1522.
938.
401.
3932.
2215,
1007.
2542
1506.
654,
2263.
1341
585.
6157.
3260.
1567 .

AVERAGE
DAILY
TRAFFIC
3290.
3290.
3290.
5800.
5800.
5800.
32665.
3265.
3265.
7370.
7370.
7370.
3740.
3740.
3740.
3090.
3090.
3090.
3090.
30980.
3090.
8670.
8670.
8670.
7160.
7160.
7160.
14480.
14480.
14480.
4370.
4370.
4370.
27156,
2715.
2715.
18396 .
18396.
18395
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¥

LS

SECTION
NUMBER

1263-81
1263-82
1263-83
1543-81
1643-82
1543-B3
1894-B1
1894-82
1894-B3
2002-B i
2002-82
2002-83
2044-81
2044-82
2044-83
2086-B1
2086-82
2086-B3
2324-B1
2324-82
2324-B3
2353-81
2353-82
2353-83
2468-81
2468-B2
2468-83
3147-81
3147-82
3147-8B3

DAILY

PAVEMENT

TEMPERATURE

CHANGE

T,

DEG.FAN.

MODIFIED
SUBGRADE
MODULUS
K ., PCI
19235.
8449.
4886,
2728.
1601.
705.
5450.
2942.
1390.
6058 .
3208.
1642,
3059.
1777.
788.
4337.
2406.
1107.
5672.
3008 .
1444 .
2452.
1452.
635.
3204 .
1838.
823.
4024.
2285
1030.

AVERAGE
DAILY
TRAFFIC
7140.
7140.
7140.
14740.
14740.
14740.
16260.
16260.
16260.
16780.
16780.
16780.
2705.
2705.
2706,
3810.
3810.
3810.
6980.
6980.
6980.
2010.
2010.
2010.
4720.
4720.
4720.
4970.
4970 .
4970.
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DAYS IN YEAR

EXISTING ' WITH TEMP.

OVERLAY PAVEMENT FRACTURE PARAMETERS SHEARING BENDING PAVEMENT TIHICKNESS LESS [IHAN

SECTION MODULUS MDULUS THERMAL FATIGUE EFFICI. EFFICI. MODIFIED OVERLAY STRESS-FREE
NUMBER £1, PSI E2, PSI N A N A P2 F2 H2M, INCH H1, INCH PERCENT
319-C1 O.17€E 05 O.35E 05 2.328 0.49E-02 4.673 0.24E-19 0.5014 1.0 1.50 1.70 50.0
319-C2 O.17E 05 O.35E 05 2.328 0.49E-02 4.673 0.24E-19 0.602 0.5 0.68 1.70 50.0
319-C3 O0.176E 05 O.35E 05 2.328 0.49E-02 4.€73 0.24E-19 0.973 0.0 0.24 1.70 50.0
393-C1 O.16% 05 O.50E 05 2.344 O0.47€E-02 4.667 0.21E-19 0.501 1.0 3.09 1.50 50.0
393-C2 O.1GE 05 O.50FE 05 2.344 0.47€-02 4.667 O0.24E-19 0.588 0.5 1.49 1.50 50.0
393-C3 O0.16E 05 0O.50E 05 2.344 0.47E-02 4.667 0.24€-19 0.976 0.0 0.%0 1.50 50.0
2502-C1 O0.68E 04 0O.52E 05 2.255 O0.58E-02 4.698 O0O.21E-19 0.501 1.0 1.20 1.50 45.4
2502-C2 0.68E 04 0.52€ 05 2.255 O0.58E-02 4.698 O0.21E-19 0.602 0.5 0.55 1.50 45 .4
2502-C3 O0.68E 04 0.52E 05 2.255 0.58£-02 4.698 O0.21E-19 0.979 0.0 0.19 1.00 45.4
2620-C1 0.78t 04 0.46E 05 2.267 O0.56E-02 4.695 O.21E-19 0.501 1.0 1.30 1.50 45.4
2620-C2 O0.78E 04 O0.46E 05 2.267 O0.56E-02 4.695 O.21E-19 0.60% 0.5 0.59 1.50 45.4
262G-C3 0.78E 04 0O.46E 05 2.267 O0.56E-02 4.695 O0.21E-19 0.980 0.0 0.21 1.50 45 .4
2659-Ct1 O0.10E O5 O.39€ 05 2.285 0.54E-02 4.689 O 226-19 0.501 1.0 1.60 1.50 42.6
2659-C2 0.10E 05 O.39E 05 2.285 O.54E-02 4.689 O0.22E-19 0.602 0.5 0.73 1.50 42 .6
2659~-C3 O.10E 05 O.39E 05 2.285 0.54€£-02 4.689 0.22E-19 0.979 0.0 0.26 1.50 42.6
2808-C1 O.BOE 04 O0.25€ 05 2.303 O0.52E-02 4.683 0.23E-19 0.501 1.0 1.32 1.50 50.0
2808-C2 0.80E 04 O0.25E 05 2.303 O0.52E-02 4.683 O0.23€-19 0.592 0.5 0.61 1.50- 50.0
2808-C3 0.80E 04 O0.25E 05 2.303 0.52E-02 4.683 0.23E-19 0.97¢ 0.0 0.21 1.50 50.0
2811-Ct 0.B80E 04 O.25E 05 2.303 0.52E-02 4.683 0.23£-19 0.501 1.0 1.30 1.50 650.0
2811-C2 0.80& 04 0.25E 05 2.303 0.52E-02 4.683 0.23F-19 0.592 0.5 0.6t 1.50 50.0
2811-C3 0.80E 04 0.25E& 05 2.303 O0.52E-02 4.683 O0.23E-19 0.97¢6 0.0 O0.21 1.50 S0 O
848-C1 O.15E 05 O.38F 05 2.319 O.50E-02 4.677 0.23E-19 0.501 1.0 2.99 1.20 142.4
848-C2 O.15E 05 O.3BE 05 2.31) O.50£-02 4.677 0.23e-19 0.605 0.5 1.36 t.20 42.4
848-C3 O.15E 05 O.38E 05 2.313 O0.50E-02 4.677 0.23£-19 0.980 0.0 0.49 1.20 42 .4
893-C1 O.16E 05 O.58f 05 2.316 0.50E-02 4.678 0.23E-19 0.501 t.0 1.99 1.30 34 .4
893-C2 O0.16E 05 O.58E 05 2.316 O.50£-02 4.678 O0.23E-19 0.566 0.5 0.99 1.30 34 .4
893-C3 O.t6E 05 O.98BE 05 2.316 O.S50E-02 4.678 O.23E-19 0.966 0.0 0.33 1.30 34 .4
924-C1 0.29E 05 O0.60tE 0% 2.368B 0.45E-02 4.656 0.2G6E-19 0.501 1.0 1.99 1.50 38.0
924-C2 0.29E 05 O0.6G0E 085 2.368 0.45E-02 4.656 O0.26E-19 0.%96 0.9 0.92 1.60 38.0
924-C3 O0.29E 05 O0.60fE 059 2.368 O0.45E-02 4.656 O0.26E-19 0.977 0.0 0.32 1.60 38.0
937-C1 O0.47E 05 O0.83FE 05 2.441 O.38E-02 4.617 0.31E-19 0.501 1.0 1.50 1.20 38.0
937-C2 O.47€ 05 O.83E 05 2.441 O0.3BE-02 4.617 O0.31E-19 0.584 0.5 0.71 1.20 38.0
937-C3 O0.47€ 05 0O.83E 05 2.441 O0.38E-02 4.617 O0.31E-19 0.973 0.0 0.25 1.20 38.0
966-Ct O.23E 05 O.79E 05 2.3853 O0.4G6L-02 4.663 0.25E-13 0.501 1.0 i.10 1.10 40.2
96G-C2 O0.23E 05 O.79E 05 2.353 0.46E-02 4.6G3 0.25E-19 0.583 0.5 .52 1.10 40.2
966-C3 0.23E 05 O0.79E 095 2.353 O0.46E-02 4.663 0.25E-19 0.973 0.0 0.18 t.10 40.2
4995-C1 0.20E 05 O0.60E 05 2.379 0.44E-02 4.651 0O.26E-19 O.501 1.0 2.69 1.50 38.8
995-C2 0.208 05 O0.60F 05 2.379 0.44E-02 4.651 OQ.26E-19 0.600 0.5 1.23 1.50 38.8
995-C3 0.20E 05 O.6GO0E 05 2.379 0.44E-02 4.651 0.26E-18 0.979 0.0 0.44 1.50 38.8
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: DAYS IN YEAR
EXISTING . WITH TEMP.

OVERLAY PAVEMENT FRACTURE PARAMETERS SHEARING BENDING PAVEMINT THICKNESS LESS THAN
SECTION MODULUS MDULUS THERMAL FATIGUE EFFIC1. EFFICI. MODIFIED OVERLAY STRESS-FREEL
NUMBER Et, PSI E2, PSI N A N A P2 F2 H2M, INCH 1, INCH PERCENT
1263-C1 O.21E 05 O0.40E 05 2.344 O0.47E-02 4.667 0.24E-19 0.503 1.0 4.76 2.1C 35.8
1263-C2 0.21E 05 O.40E 05 2.344 O.47E-02 4.667 O0.24E-19 0.687 0.5 1.83 2.10 .35.8
1263-C3 O0.21E 05 O.40E 05 2.344 O0.47£-02 4.667 0.24L-19 0.991 0.0 0.77 2.10 35.8
1543-C1 0.47& 05 O0.83E 05 2.441 O.38E-02 4.617 O0.31E-19 0.501 1.0 1.50 1.00 38.3
1543-C2 O0.47€ 05 O0.83F 05 2.441 O.38E-02 4.617 O.31E-19 0.583 0.9 0.71 1.00 38.3
1543-C3 0.47E 05 O.83F 05 2.441 O.38£-02 4.617 O.31E-19 0.973 0.0 0.25 1.00 38.3
1894-C1 O0.63E 05 O.19€ 05 2.464 0.36F-02 4.603 (0.33E-19 0.501 1.0 2.49 1.50 40.4
1894-C2 0O.63E 05 O.19E 05 2.464 O.36E~02 4.603 0.33E-19 0.598 0.5 1.15 1.50 40.4
1894-C3 0.673E 05 O.19E 05 2.464 O0.36E-02 4.603 0.33E-19 0.978 0.0 0.60 1.50 40.4
2002-C1 O.21E 05 O.40E 05 2.344 O0.47€-02 4.667 0.24E-19 0.501 1.0 2.99 1.00 35.8
2002-C2 O0.21E 05 0.40F 0% 2.344 O.47E-02 4.667 0.24E-19 0.598 0.5 .18 1.00 35.8
2002-C3 O0.21E 05 O.40E 05 2.344 O0.47E-02 4.667 0.24E-19 0.978 0.0 0.49 1.CO 35.8
2044-C1 O0.21E 05 0.40E 05 2.344 O0.47€-02 4.667 0.24E-19 0.501 1.0 1.99 1.30 35.8
2044-C2 O0.21E 05 0.40E 05 2.344 O0.47E-02 4.667 O0.24E-19 0.598 0.5 0.92 1.30 35.8
2044-C3 0.21E 05 O0.40E 05 2.344 O.47E-02 4.667 0.24E-19 0.978° 0.0 0.32 1.30 35.8
2086-Ct1 0.30E OS5 O.31E 05 3.95%59 O.13E-03 1.718 0.24E-13 0.501 1.0 2.49 4.00 20.2
2086-C2 O0.30t 05 O.3tE 05 3.959 O.13E-03 1.718 0.24€-13 0.588 0.5 1.7 4.00 20.2
2086-C3 O0.30E 05 O.31E 05 3.9%59 O.13E-03 1.718 O0.24E-13 0.975 0.0 0.41 4.00 20.2
2324-C1 0.22E 05 O.71E 05 2.334 O0.48E-02 4.671 0.24E-19 (.501 1.0 3.49 4.00 21.9
2324-C2 0.226 05 O.71E 05 2.334 0.48E-02 4.671 0.24E-18 0.57% 0.8 1.69 4.00 21.9
2324-C3 0.22E 05 O.71E 05 2.334 0.48E-02 4.671 0O.24E-19 0.972 0.0 0.57 4.00 21.9
2353-Ct O0.18E 05 O.G6E 05 2.337 O0.48£-02 4.670 O.24E-19 0.501 1.0 1.99 1.30 21.9
2353-C2 O0.18E 05 O0.66E 05 2.337 0.48E-02 4.670 0O.24E-19 0.579 0.5 0.96 1.30 21.9
2383-C3 O.18E 05 0.66E 05 2.337 O0.48E-02 4.670 0.24E-18 0.972 0.0 0.33 1.30 21.9
2468-C1 O.68E 05 0.52f 05 2.255 O0.%8E-02 4.683 0.23E-19 0.501 1.0 2.49 1.50 18 .1
2468-C2 O.68E 05 O0.52E 05 2.255 O.58E-02 4.683 0.23E-19 0.575 0.5 1.1 1.50 48 .1
2468-C3 O0.68E 05 0.52f 05 2.255 O0.58B£-02 4.683 O0.23E-19 0.970 0.0 0.1 1.50 48 .1
3147-C1 O.68E 05 O.52E 05 2.255 O.58E-02 4.683 0.23E-19 0.501 1.0 2.29 1.50 48 .1
3147-C2 0.68E 05 0.52E 05 2.255 0.56£-02 4.683 0.23E-19 0.582 0.5 1.09 1.50 48 .1
3147-C3 O0.68BE 05 O.52E 05 2.255 O0.G8E-02 4.683 O0.23E-19 0.973 0.0 0.38 1.50 48 . t
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DAILY
PAVEMENT MODIFIED
TEMPERATURE SUBGRADE AVERAGE
SECTION CHANGE MODULUS DAILY
NUMBER T. DEG.FAH. K ., PCI TRAFFIC
319-Ct 31.50 2032. 3290.
319-C2 31.50 1128. 3290.
319-C3 31.80 520. 3290.
393-Ct 31.60 3144. 5800.
393-C2 31.80 1786. 5800.
393-C3 31.80 807. 5800.
2502-C1 35.00 1882, 3265.
2502-C2 35.00 1044. 3265 .
2502-C3 35.00 482, 3265,
2620-C1t 35.00 2002. 7370.
2620-C2 35.00 1105. 7370.
2620-C3 35.00 512. 7370.
2659-C1 34 .40 2170. 3740.
2659-C2 34.40 1204. 3740.
2659-C3 34.40 855. 3740.
2808-C1 31.50 1515. 3090.
2808-C2 31.50 856. 3080.
2808-C3 31.50 389. 3090.
2811-C 31.50 1515. 3080.
2811-C2 31.50 856. 3090.
2811-C3 31.50 389. 3090.
848-C1 30.90 3515. 8670.
848-C2 30.90 19414, 8670.
848-C3 30.90 899. 8670.
893-CH 33.40 1867, 7160.
893-C2 33.40 1102. 7160.
893-C3 33.40 184 . 7160.
924-C1 28.90 2679. 14480.
924-C2 28.90 1502, 14480.
924-C3 28.90 GA7. 14480.
837-C1H 30.50 2070. 4370.
8937-C2 30.50 1184. 4370.
937-C2 30.50 %33. 4370.
966-C1 30.40 1618. 2715.
966 C2 40.40 927. 2715.
966-C3 30.40 416. 2716,
995-CH 28.80 3423. 18395 .
995-C2 29.80 1906, 18396 .

994 -C3 29.80 87G. 18395,
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SECTION
NUMBER
1263-C1
1263-C2
1263-C3
1543-CH
1543-C2
1543~C3
1894-CH
1894-C2
1894-C3
2002-C1
2002-C2
2002-C3
2044-C1H
2044-C2
2044-C3
2086-C1
2086-C2
2086-C3
2324-CH
2324-C2
2324-C3
2353-C1
2353-C2
2353-C3
2468-C1
2468-C2
2468-C3
3147-Ct
3147-C2
3147-C3

DAILY
PAVEME

TEMPERATURE

NY

CHANGE

T. DEG.FANH.

24.
24.
24.
33.
a3.
33.

MODIFIED
SUBGRADE
MODULUS
K , PCI
9072.
4428.
2303.
2066.
1184,
532,
2450.
1368.
628.
- 3297 .
1841.
844.
2484.
1387.
636.
2910.
1G53.
748.
2974.
1728.
167.
2293.
. 1323.
591.
238%.
1386 .
616.
2473.
1419.
637.

AVERAGE
DAILY
TRAFFIC
7140.
7t40.
7140.
14740.
14740.
14740,
16260.
16260.
16260.
16780.
16780.
16780.
2705.
2705.
2705.
3810.
3810.
3810.
6980,
6980.
6980.
2010.
2010.
2010.
4720.
4720.
4720.
4970.
4970.
4970.
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SECTION
NUMBER

1263-C1
1263-C2
1263-C3
1543-C1
1543-C2
1543-C3
1894-CHt
1894-C2
1894-C3
2002-CH
2002-C2
2002-C3
2044-C1t
2044-C2
2044-C3
2086-CHt
2086-C2
2086-C3
2324-Ct
2324-C2
2324-C3
2353-Ct
2353-C2
2353-C3
2468-C1
2468-C2
2468-C3
3147-Ct
3147-C2
3147-C3

DAILY
PAVEME

TEMPERATURE

NT

CHANGE

T, DEG.FAH.

MODIFIED
SUBGRADE
MODULUS
K , PCI
9072.
4428.
2303.
2066 .
1184.
532.
2450.
1368.
628.
3297.
1841.
844.
2484.
1387.
636.
2910.
1653.
748.
2974.
1728.
767.
2293.
1323.
591.
2385.
1386
616.
2473.
1419.
637.

AVERAGE
DAILY
TRAFFIC
7140.
7140.
7140.
14740.
14740.
14740,
16260.
16260.
16260.
16780.
16780.
16780,
2705.
2705.
2705.
3810.
3810.
3810.
6980.
6980.
6980.
2010.
2010.
2010.
4720.
4720.
4720.
4970.
4970.
4970.





