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ABSTRACT

In describing the effect of coarse aggregate type on the performance of CRCP, this report documents
the design, construction, and monitoring of 32 test sections in Houston, Texas. Constructed to evaluate
the performance of pavements built in accordance with the CRCP-89(B) design detail recentdy developed
by TxDOT, these test sections were monitored to determine the field performance of CRCP 2 years after
construction, looking in particular at crack spacings and crack width. Then, using the observed perfor-
mance of the different coarse aggregates, the study team evaluated the recently developed CRCP-89(B)
design detail. Finally, using the CRCP-7 computer program, the predicted performance was compared
with the measured performance of the CRCP test sections. Based on this comparison, a new model to be
used with the CRCP-7 program—one capable of predicting crack widths—was developed.

KEY WORDS: CRCP, coarse aggregates, siliceous river gravel aggregates, limestone aggregates, CRCP-7
computer program, CRCP89(B) design detail, pavement behavior, crack spacing, crack width, pavement
‘temperature.

-

SUMMARY

Based on a review of 32 test sections constructed at four different project sites in Houston, Texas, this
report documents the performance of continuously reinforced concrete pavements (CRCP) up to 2 years
after construction. Specifically, the test sections were designed to study how CRCP performance is af-
fected by (1) coarse aggregate type, (2) quantity of reinforcing steel, (3) amount of steel bond area, and
(4) pavement thickness. Toward this end, test section monitoring included measurements of crack spac-
ing, crack width, and concrete slab temperatures—all collected during the early age of the test sections
(i.e., before construction and up to 1 month after construction) and for 2 consecutive years following
construction. The construction itself was scheduled so that the seasonal effects on CRCP performance
could also be studied.

Using the data collected over the 2 years, along with the data previously collected in the early-age
monitoring, the study team developed a model to predict crack width based on the day of crack occur-
rence. This model is designed to be used with the CRCP-7 computer program, a software program de-
vised several years ago to predict CRCP performance from an empirical/theoretical standpoint. While
early versions of the program predicted average transverse crack spacing and crack width (in addition to
predicting the steel stress in the reinforcement), later improved versions include a model to estimate the
crack spacing frequency. Using field measurements of crack width sizes, the project team developed the
new prediction model to modify the existing model.

The primary objectives of this study were to (1) document the field performance of continuously rein-
forced concrete pavements constructed with different coarse aggregates (siliceous river gravel and lime-
stone) in the early life of the pavement (1 and 2 years after construction) in terms of crack spacings and
crack widths, (2) evaluate the recently developed CRCP-89(B) design detail for calculating the reinforcing
steel for continuously reinforced concrete pavements, and (3) compare the measured crack spacing and
crack width parameters with the values predicted by the CRCP-7 program. In addition, two models were
developed: (1) a model to calculate concrete pavement temperatures based on air temperatures reported
by the U.S. Weather Bureau, and (2) a model to predict crack widths for CRCP based on concrete proper-
ties and climate data.

IMPLEMENTATION STATEMENT

The evaluation of the recently developed CRCP-89(B) design detail provided in this report yields a better
understanding of the effect of different coarse aggregates on the performance of CRCP, which in turn can
lead to better reinforced steel designs for these pavements. In addition, by comparing the pavement perfor-
mance predicted by the CRCP-7 computer program with the measured values of the Houston test sections,
the study team has modified the crack width model to better predict this performance parameter.

v
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CHAPTER 1.

BACKGROUND

Coarse aggregate, because it makes up 60 to 80
percent of the concrete mix volume, has a signifi-
cant influence on mix properties. This influence is
such that pavements constructed with different
coarse aggregate types exhibit substantial varia-
tions in both their performance and their associ-
ated pavement distresses, as demonstrated by vari-
ous condition surveys (Refs 1-3) conducted in
Texas on continuously reinforced concrete pave-
ments (CRCP). Thus, while CRCP has” been suc-
cessfully designed and constructed since the 1960s,
the effect of the variation in coarse aggregate
types on the performance of CRCP has not been
fully recognized in the design-construction process.

In addressing this issue, a 1987 study by Green
(Ref 4) suggested that the properties of concrete
may be used to differentiate the performance of
CRCP. These properties, investigated in terms of
coarse aggregate, included compressive strength
(f.), splitting tensile strength (f), elastic modulus
(E), drying shrinkage (Z), and thermal coefficient
(a). Since specifications generally require a mix
design to meet a given strength standard, only the
latter properties—elastic modulus, drying shrink-
age, and thermal coefficient—were found to vary
with the coarse aggregate type. Eight different
coarse aggregate types (representing a range of
suppliers in Texas) were investigated, although the
study recognized that the coarse aggregates most
commonly used in Texas are limestone (LS) and
siliceous river gravel (SRG).

Using the aggregate properties identified by
Green, the Texas Department of Transportation
(TxDOT) developed a new CRCP-89(B) design de-
tail (Appendix A) that ensures that alternative pave-
ment designs using different coarse aggregates will
provide equivalent pavement performances. Assum-
ing that performance is a function of crack spac-
ings, the analysis procedure includes steel reinforce-
ment details that produce similar crack spacings (in
place of pavement thickness variation) as a function
of aggregate type (Refs 5-7).

INTRODUCTION

To evaluate this TxDOT design standard, the
Center for Transportation Research (CTR) of The
University of Texas at Austin monitored 32 test
sections on 4 different projects constructed in
Houston, Texas. The study variables included
coarse aggregate type, concrete thickness, percent-
age of steel, bond area of reinforcing bar, and the
season in which construction occurs. The test sec-
tions were observed and the data were analyzed—
as reported by Suh (Ref 8)—during the early age
(first 30 days after construction) of the concrete
pavement. This report, then, is a CTR follow-up
study that analyzes the pavement’s performance
for up to 2 consecutive years after construction of
the test sections.

In addition, this report evaluates the CRCP-7
computer program, a mechanistic model developed
by CTR to predict the performance of CRCP in
terms of crack spacing (mean and distribution),
crack width, steel-stress history, and punchout de-
velopment. This program is the most recent ver-
sion of a series of programs used over the past 15
years by TxDOT to develop CRCP design details.

While a proper evaluation of the CRCP-7 pro-
gram would require monitoring the pavement over
its entire service life (considered impractical), the
study team chose to look at CRCP performance
only during the first 2 years of the pavement’s ser-
vice life; it is the thesis of this investigation that if
the desired crack pattern can be achieved during
the first year, then the probability of the pavement
achieving its design life is increased substantially.

OBJECTIVES

The 32 test sections were constructed in Hous-
ton to evaluate the performance of pavements
built in accordance with the CRCP-89(B) design
detail. Using this as a starting point, the project
team further divided the study into the following
subordinate objectives:

(1) to document the field performance of CRCP for
up to 2 years following construction, focusing



particularly on crack spacings and crack
widths;

(2) o evaluate the recently developed CRCP-
8%(B) design detail using the observed perfor-
mance of the different coarse aggregates; and

(3) to suggest modifications of the CRCP-7 com-
puter program based on a comparison of the
predicted performance and the measured per-
formance of the CRCP test sections con-
structed in this project.

SCOPE

This report presents the findings, recommenda-
tions, and revisions derived from the 32 CRCP
test sections monitored for up to 2 years after
construction. While this chapter has described
the problem and objectives undertaken in this
study, Chapter 2 documents the specific study

methodology used to monitor, evaluate, and pre-
dict test section behavior. Next, having.identified
concrete temperature as a significant variable in
concrete behavior, Chapter 3 introduces a proce-
dure to estimate concrete set temperature based
on the heat of hydration, and another procedure
for developing an equation to calculate pavement
concrete temperatures based on measured air
temperatures.

Chapters 4 and 5 discuss the findings from
those test sections monitored during the first and
second years after construction, with emphasis on
crack spacing and crack width. Chapter 6 intro-
duces the development (based on the findings) of
an improved crack width model for the CRCP-7
computer program.

Finally, Chapter 7 summarizes observations and
findings, while Chapter 8 presents the conclusions
and recommendations of this study.



CHAPTER 2. STUDY METHODOLOGY

INTRODUCTION

This chapter describes the three principal as-
pects of the study methodology: concept of analy-
sis, data collection, and behavior prediction.

CONCEPT OF ANALYSIS

Although pavement performance is generally a
function of space and time, the performance of a
given pavement is a function of its material variabil-
ity and its loading history. A better and more uni-
form material (i.e., one having lower material vari-
ability) produces a lower number of failures and,
hence, a better performance. On the other hand, a
more heavily loaded pavement develops deteriora-
tion faster, which results in a poorer performance.

Pavement performance is a function of ride qual-
ity, evaluated in terms of the present serviceability
index (psi). Unlike flexible pavements, CRCP shows
an almost constant psi up to the point at which it
experiences about three punchouts per lane per
year (the condition that defines structural failure). A
sharp reduction in psi then occurs until the pave-
ment reaches a psi value of 2.5. Thus, pavement
performance for CRCP is a function of the cumula-
tive punchouts over a given period of time.

Accordingly, the controlling variable in the per-
formance prediction of CRCP is the number of
punchouts, and, for a given pavement, the genera-
tion of punchouts can be predicted as a function
of crack spacing, crack width, and steel stress. If
after one year these variables are controlled, the
pavement performance over its design life will
most likely be satisfactory. (The failure mechanism
of punchouts as a function of crack spacing is

Table 2.1

described in Chapter 4, while the effect of wide
crack widths on the failure mechanism is de-
scribed in Chapter 5.)

Finally, high steel stresses (another analysis con-
cept used in this study) will cause reinforcing steel
to yield. Characteristic of this breakdown are (1) a
reduced cross section of the reinforcing steel and
(2) wide cracks promoting the wide crack failure
mechanism.

BEHAVIOR VARIABLES

This section presents (1) the experiment design
for the controlled variables, and (2) the uncon-
trolled variables that can affect the results of the
experiment.

Experiment Design for Controlled
Variables

Controlled monitoring of the CRCP test sections
involved verifying the performance of the recom-
mended CRCP-89(B) design detail in terms of the
following variables:

(1) coarse aggregates (2 levels);

(2) longitudinal reinforcing steel percentages
(3 levels);

(3) available bond areas (2 levels);

(4) concrete slab thicknesses (3 levels); and

(5) seasons of placement (2 levels).

Analyzing all possible combinations required 72
test sections. Study personnel addressed the first
three variables by using eight test sections at each
project location, as shown in Table 2.1.

Experiment design of each test section used on each project location to consider

aggregate type, percent steel, and bond area

Coarse
Aggregate
Type SRG . LS
% Steel Low Medium High Low Medium High
Bond area High C A F G H
Low E



Two different coarse aggregate materials were
studied: (1) siliceous river gravel (SRG) in test sec-
tions A, B, C, and D, and (2) limestone (LS) in test
sections E, F, G, and H. Three reinforcing steel
percentages were studied, including (1) the per-
centage recommended by the design detail (here-
after medium steel) in test sections B, D, E, and G;
(2) a percentage 0.1 percent higher than that rec-
ommended by the design detail (hereafter high
steel) in test sections A and H; and (3) a percent-
age 0.1 percent lower than that recommended by
the design detail (hereafter low steel) in test sec-
tions C and F. Two different bond areas were
studied using two different reinforcing steel bar di-
ameters: (1) a #6 bar (3/4 inch) in test sections A,
B, C, F, G, and H; and (2) a #7 bar (7/8 inch) in
test sections D and E (see Ref 9).

All projects were divided into eight test sections,
each 230 feet long and each having a 200-foot
analysis zone and a 15-foot transition zone on each
end. The project layout is shown in Figure 2.1.

Thirty-two test sections were placed in four
project construction sites to account for the last
two controlled variables in the experiment design,
as shown in Table 2.2. The first project, 11 inches
thick, was constructed June 16-19, 1989, on State
Highway 6 near Huffmeister Road (SH 6S). The

200 k

second project, 10 inches thick, was constructed
November 24-25, 1989, on Beltway 8 (BW 8). The
third project, also 11 inches thick, was constructed
January 10-12, 1990, on State Highway 6 near
Patterson Road (SH 6W). The fourth project, 15
inches thick, was constructed January 14-21, 1990,
on Interstate Highway 45 (IH-45). These project lo-
cations are shown in Figure 2.2

Table 2.2 Study experiment design used to
expand project experiment to
consider pavement thickness and
season of placement

Pavement
Thickness
(in.) 10 11 15
Placement season Winter BWS8 SHG6W [H-45
Summer SH 6S

The season of placement affects pavement per-
formance in that the temperature-induced stresses
will vary with time of placement, air temperature,
and heat of hydration (as explained in Chapter 3).
Table 2.3 shows the average temperature history of
the projects’ concrete pavements.
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Uncontrolled Variables

This section describes the uncontrolled variables
that affected pavement performance in the field
experiment. These wvariables included pavement
structure, reinforcing steel location, construction
variability, temperature, manholes, and material
properties.

Pagvement Structure: The pavement structure,
the same for all the projects, consisted of a CRCP
surface course (different thicknesses for each
project as described previously), 1 inch of asphalt-
stabilized base (as a stress-relief course), 6 inches
of cement-treated base, and 6 inches of lime-
treated roadbed soil over a clay roadbed soil.

Reinforcing Steel Location: The longitudinal re-
inforcing steel was placed at the slab’s mid-depth
in a single mat for all projects except IH-45,
which, being 15 inches thick, had the steel placed
in two layers equally spaced from the center (each
2.5 inches from mid-depth).

Construction Variability. 1t should be noted
that the two test sections on State Highway 6
were constructed by the same contractor, although
in different seasons (winter and summer). Com-
paring these two test sections demonstrated the
influence of placement season on pavement per-
formance.

Temperature: Since temperature has a signifi-
cant impact on crack widths, a concrete block

containing embedded thermocouples was installed
at each construction site. The block, placed at the
site on the night before the measurements were to
be taken, was covered by earth on the lateral
sides. After the temperature was recorded over dif-
ferent time intervals, an estimate of the tempera-
tures at each test section was incorporated into the
study of crack widths. The recorded measurements
included air temperature and block temperature at
the top, middle, and bottom portions of the block.
(The top thermocouple is located 1 inch from the
surface of the block; the middle thermocouple is
located in the center of the block; and the bottom
thermocouple is located 1 inch from the bottom of
the block—see Ref 8.)

Manboles: The project placed on SH 6S had
manholes in the center of the lane for both SRG
and LS test sections. Because they were thought to
have adversely affected the performance of the
CRCP test sections, the manholes were observed
during the monitoring process.

Material Properties: The principal concrete
properties that vary with coarse aggregale type are
compressive strength (f), splitting tensile strength
(f), elastic modulus (E), thermal coefficient (00,
and drying shrinkage (Z). An extensive laboratory
study (Ref 10) was performed to determine the
properties for each project using different coarse
aggregates. Tables 2.4 and 2.5 show the laboratory
results 28 days after curing.

Table 2.3 Average temperature history of the projects (°F)

SH 6S

SH 6W BW S8 IH-45

Set temperature

Minimum temperature (°F)
24 hours after construction

Minimum temperature (°F)
28 days after construction

Minimum seasonal
temperature (°F)

Days to minimum

seasonal temperature 180

102.6 71.0 74.0 74.1
96.5 61.5 73.4 68.0
72.0 45.2 34.6 45.2

25.0 37.0 25.0 37.0

360 30 350



Table 2.4 Physical properties of the concrete placed at the projects 28 days after construction
using SRG
SH 6§ SH6W BWS IH-45
Compressive strength (fo) (psi) 6,252 5,535 5,567 5,273
Splitting tensile strength (fp) (psi) 600 554 558 465
Elastic modulus (E), psi (x 10°6) 5.40 5.49 4.68 5.50
Thermal coefficient (o), in./in./°F (x 10-6) 5.5 6.6 8.4 6.6
Drying shrinkage (2), in./in. (x 10-5) 20.9 11.5 24.5 18
Table 2.5 Physical properties of the concrete placed at the projects 28 days after construction

using LS

SH6S SH6W BWS IH-45
Compressive strength (f) (psD 7,372 6,747 5,886 7,095
Splitting tensile strength (fp) (psi) 497 556 478 572
Elastic modulus (B), psi (x 100 5.53 5.39 4.14 5.01
Thermal coefficient (), in./in./°F (x 10-6) 3.1 3.8 5.5 4.1
Drying shrinkage (Z), in./in. (x 10-5) 16.0 165 11.0 16.0

MEASURING BEHAVIOR VARIABLES

The performance of CRCP is closely related to
three parameters: crack spacing, crack width, and
steel stress. The first two were monitored at the
test sections during initial placement, and then for
2 consecutive years after construction.

Crack Spécing

The study team measured crack spacings with a
roll-a-tape, recording at the same time each crack’s
location at the edge of the pavement. The differ-
ence between these measurements represented the
recorded crack spacing. (It should be noted that
no correction was made for meandering cracks.)

Crack Width

The crack widths were measured with a micro-
scope having a scale of 0.001-inch gradations and
a resolution of x60. In the early behavior monitor-
ing, eight to ten cracks were randomly selected at
each test section (see Ref 8). When possible, three
measurements were taken at each of these cracks,
with the location for a measurement along a crack
chosen and designated as the representative crack
width (see Figure 2.3). The microscope was then
brought onto the pavement to obtain a viable
reading. Again when possible, the microscope was

focused on the crack to measure obvious adjacent
edges (about 1 inch deep), a technique used to
ensure that actual crack width—and not superficial
spalling—was being measured. Typically, three
measurements were made at each crack in the
same location as used for the early behavior moni-
toring (see Ref 8), and at three randomly selected
new crack locations in each test section.

Figure 2.3 Conceptual representation of crack
width measurement location



Steel Stress

Although steel stress was not monitored in this
study, no distress was found to be associated with
steel yield during the monitoring of the test sec-
tions.

PREDICTING BEHAVIOR

Because the CRCP-7 program is capable of pre-
dicting the performance of continuously reinforced
concrete pavements based on crack spacing, crack

width, and steel stress, the program may be evalu-
ated by comparing predicted versus monitored
variables (crack spacing and crack width; no pro-
vision was made for measuring steel stress). Using
the data collected in the early behavior monitoring
(Ref 8), along with the data collected in this re-
search, the study group completed a short-term
study whose fundamental hypothesis—that a suc-
cessful prediction of crack spacing and crack
width improves the probability of predicting long-
term performance—was verified for up to 2 years
after construction.



CHAPTER 3. CONCRETE PAVEMENT TEMPERATURE

One of the significant variables affecting the be-
havior of CRCP is the concrete temperature history
recorded over the pavement’s life (Refs 8, 11-16).
The concrete temperature history can be character-
ized by three periods:

(1) the concrete set temperature (which is af-
fected by the heat of hydraton) at which con-
crete transforms from a plastic to a solid state;

(2) the daily concrete temperature cycle, espe-
cially the minimum daily concrete temperature
(before the concrete gains full strength); and

(3) the seasonal concrete temperature cycle, espe-
cially the minimum yearly concrete temperature.

The concrete set temperature is defined as the
temperature at which concrete solidifies through
curing (no longer in a plastic state). At this point,
the concrete is capable of resisting compressive or
tensile stresses. Daily and seasonal concrete pave-
ment temperature cycles are shown in Figure 3.1.

Seasonal Temperalure Cycle

Through chemical reactions occurring during ce-
ment hydration, energy in the form of heat is re-
leased from a fresh concrete mix. Following 1 to 2
hours of dormmancy, the concrete experiences a
sharp temperature increase over the next several
hours. This temperature increase is defined as the
heat of hydration, and the transition of the con-
crete mix from a plastic to a solid state occurs
during this time. (For a discussion of how to mea-
sure the heat of hydration of concrete, see Ref 8)
Figure 3.2 presents a schematic representation of
the heat of hydration versus time.

The magnitude and the rate of the heat of hy-
dration is a function of the initial concrete place-
ment temperature. The heat of hydration will peak
higher and more quickly for a high placement
temperature than for a lower placement tempera-
ture. Figure 3.3 shows the effect of placement
temperature on heat of hydration (Refs 20 and
21).
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To estimate the set temperature, the following
procedure is proposed:

(1) Enter the concrete placement temperature on
the vertical axis of Figure 3.3 and read the
temperature increase caused by heat of hydra-
tion (interpolate when necessary).

(2) Read the time after placement from the hori-
zontal axis when the temperature increase is
highest for the given condition.

(3) Add the temperature increase caused by heat
of hydration from step (2) to the concrete
placement temperature and to the concrete

temperature at the maximum heat of hydra-
tion.
(4) Divide the total of step (3) by 2.

Be aware, however, that this procedure, given only
as a reference, has not been verified. Further re-
search is needed to assure its accuracy.

Since concrete temperature is highly dependent
on air temperature, study personnel next investi-
gated the correlation between temperatures re-
corded by the U.S. Weather Bureau and the mea-
sured slab temperatures. The data collected on the
day of placement were neglected to avoid the in-
fluence of the heat of hydration. Typical measured
concrete pavement and air temperatures are pre-
sented in Figure 3.4.
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Figure 3.4 Typical measured concrete
pavement and air temperatures
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In the same way, a user can obtain data from a
local weather bureau station to estimate the re-
quired temperature data for the CRCP-7 program
when measured concrete temperatures are not
available. This correlation may be used to calculate
both the minimum daily concrete temperature and
the minimum yearly concrete temperature.

The following regression correlation (Equation
3.1) was developed from data collected during the
early-age monitoring (excluding the first 24 hours
after placement to avoid any influence by the heat
of hydration). The data collected from the monitor-
ing of each section for up to 2 years after con-
struction could not be used because there were no
data available from the U.S. Weather Bureau. The
data used to develop the correlation equation can
be found in Appendix C.

T. = 20.2 + 0.758 T, 3.D
where:
T. = concrete temperature at the top of
the slab (°F), and
T, = air temperature measured by near-

est weather station (°F).

The correlation was developed using concrete
temperatures at the top of the slab (thermocouple
embedded 1 inch into the slab) instead of in the
center of the slab, since they had a better fit (R2 =
0.873). The temperature at mid-depth becomes
equal to the temperature at the top of the slab
within a few hours. It should be noted that be-
cause the temperature range for the data set varies
from 30°F -to 90°F, extrapolations outside this
range should be checked for accuracy. Figure 3.5
presents the measured concrete temperature as a
function of the measured air temperature using the
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data and the regression line defined by Equation
3.1. The temperature used in the equation should
be rounded to the nearest full degree to match the
accuracy of the measured U.S. Weather Bureau
data.

In summary, concrete temperature history used
for the purpose of CRCP-7 computations can be
characterized by the following: (1) concrete set
temperature, (2) daily concrete temperature cycle,
and (3) seasonal concrete temperature cycle. This
chapter has introduced procedures that estimate
concrete set temperatures based on heat of hydra-
tion and estimate pavement concrete temperatures
based on measured air temperatures.
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Figure 3.5 U.S.-Weather-Bureau-measured
air temperatures versus measured
concrote pavement temperatures
from CRCP test sections in
Houston, Texas



CHAPTER 4. CRACK SPACING

INTRODUCTION

This chapter discusses the crack spacing mea-
surements collected from the test sections and pre-
sents a comparison of the predicted versus mea-
sured crack spacing behavior of the test sections.

SUMMARY OF EARLY-AGE OBSERVATIONS

In conducting early-age (first 30 days after con-
struction) monitoring of the test sections, Suh and
his study team (Ref 8) concluded the following:

(1) For the paired (equivalent) test sections, there
was a significant difference in crack spacing
between the siliceous river gravel (SRG) and
the limestone (LS) sections. The LS sections,
without exception, experienced fewer cracks
and larger crack spacings than the SRG sec-
tions.

In the winter projects, the crack spacing gen-
erally decreased as the percent steel in-
creased. At 1 month, a change in bond area
achieved by the use of different bar sizes (No.
6 and No. 7 bars) did not yield a significant
difference in crack spacing.

The CRCP program reliably predicted crack
spacing (both mean crack spacings and crack
spacing distribution) occurring during early
life.

@

€))

FAILURE MECHANISM

AASHTO guidelines (Ref 23) recommend that
crack spacings remain in the 3.5- to 8-foot range.
While the upper crack spacing limit was selected
to avoid high stresses in the reinforcing steel, the
3.5-foot lower limit is equally critical, insofar as a
closer crack spacing will cause the pavement to
distribute the load in the transverse direction
only. In such a case, the pavement acts as
a transverse beam; that is, the pavement fails
to transmit the load in both the transverse and
longitudinal directions, as would be expected of a
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slab. This condition can cause a failure in the
pavement known as a punchout, a structural fail-
ure in which a small segment of the pavement is
completely separated from the rest of the struc-
ture. Representing the most severe distress mani-
festation found in CRC pavements, punchouts are
generally bound by two closely spaced transverse
cracks and two longitudinal cracks.

Under heavy traffic loads, high slab deflections
may cause excessive spalling, loss of aggregate in-
terlock, and, eventually, excessive transverse ten-
sile stress. Excessive transverse tensile stress and
cumulative load fatigue eventually cause a longitu-
dinal crack to form between the two transverse
cracks. The closer the transverse cracks, the higher
the longitudinal tensile stress, and, therefore, the
higher the probability of a punchout (Ref 22). The
failure mechanism of a punchout can be seen in
Figure 4.1, in which the tensile stresses at the bot-
tom of the slab, owing to wheel loads, are sche-
matically shown by arrows. The lengths of the ar-
rows are relative indicators of the stress
magnitude. Note in particular the higher transverse
stresses with small crack spacings. The punchout
mechanism and its rate of occurrence is com-
pounded by a loss of support, which may be
caused by a softening of the base material by per-
colated water, material pumping, or other similar
actions.

Punchout

Schematic punchout failure
mechanism

Figure 4.1



ANALYSIS OF BEHAVIOR MEASUREMENTS

This section presents results from the monitor-
ing of test sections using crack spacing averages,
standard deviations, and crack spacing distribution.

Behavior Parameters

Crack spacings for the four projects (32 test sec-
tions) were observed for each of 2 years following
construction (1.5 years for the SH 6 summer con-
struction test section). Other than some unusual
distress at the manholes on SH 6S, no punchouts,
failures, or patches were noted on any of the test
sections. Some minor spalling was evident along
the transverse cracks on the SRG sections of SH
6S. The size of the spalls (approximately .25 to .50
inch in length) had not increased since early-age
observations.

Average Crack Spacing

Crack spacings for the test sections were moni-
tored, as described in Chapter 2 (locations of the
cracks are shown in Appendix D). Tables 4.1 and
4.2 show the measured average crack spacing and
coefficient of variation values, respectively.

Figures 4.2 and 4.3 present the measured aver-
age crack spacings and the crack spacing standard
deviation for the test sections, respectively.

Average Crack
Spacing (ft)

Figure 4.2 Measured average crack spacing
of the Houston CRCP test sections
by project location

Table 4.1 Measured average crack spacing (feet) of the Houston CRCP test sections by project
location
SRG LS
Section Section Section Section Section Section Section Section
A B C D E F G H
SH 6S 2.62 3.03 4.39 3.90 5.37 5.81 5.54 5.59 -
SH 6W 6.11 5.59 9.26 6.48 9.65 10.13 10.95 7.00
BW 8 6.03 7.07 8.32 6.91 7.86 9.01 5.86 6.34
IH-45 4.29 4.33 4.97 4.47 4.82 6.04 4.99 5.16
Table 4.2 Crack spacing coefficient of variance of the Houston CRCP test sections by project
location
SRG LS
Section Section  Section Section Section Section Section Section
A B C D E F G H
SH 6S 73 59 73 72 60 64 56 75
SH 6W 64 63 53 69 38 34 36 63
BW 8 56 51 58 51 39 47 55 44
1H-45 77 60 52 67 58 55 54 60
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Figure 4.3 Measured crack spacing standard
deviation of the Houston CRCP test
sections by project location

Crack Spacing Distribution

To reduce the probability of punchouts or other
failures, crack spacing distribution should fall
within the previously mentioned 3.5- to 8-foot
range. As seen in Figure 4.4, a “good” crack spac-
ing distribution will generally fall inside the de-
sired range, while a “poor” crack spacing distribu-
tion will fall ouiside that range.

O Poor {High) Crack Spacing Distribution
& Good Crack Spacing Distribution
# Poor (Low} Crack Spacing Distribution
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Figure 4.4 Conceptual crack spacing
distribution for CRCP following
the AASHTO guidelines
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BEHAVIOR CONSIDERING CONTROLLED
VARIABLES

This section discusses findings based on the
monitoring of all test sections 2 years after con-
struction. These findings involve the following
controlled variables: coarse aggregate type, steel
percentage, reinforcing steel diameter (bond con-
tact area), season of placement, and slab thick-
ness.

Coarse Aggregate Type

Normally, minimally sized crack spacing tends
to be associated with SRG pavements (Refs 1-3).
But since SRG has a coefficient of thermal expan-
sion about 60 percent higher than that for LS,
more cracking is expected. Here it should be men-
tioned that, of all the test sections, the LS sections
contained a higher percentage of steel for the
same design parameters (LS medium steel versus
SRG medium steel). Thus, crack spacings on the
test sections appear even closer than normal, since
the CRCP-89(B) design detail was intended to pro-
duce equally spaced cracks for both coarse aggre-
gate types.

Figure 4.5 presents a LS/SRG average measured
crack spacing ratio by steel percentages and by
project location. In this figure, it can be clearly
seen that all but one of the LS test sections have a
higher average crack spacing than the SRG test
sections (though, in some cases, not significantly
higher). For medium steel at BW 8, the crack
spacing is lower for LS than for SRG.

o SH6S = BWS
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Figure 4.5 LS/SRG average measured crack-
spacing ratio by steel percentages
and by project location



All LS sections for SH 6S had an average crack
spacing approximately double that of the SRG sec-
tions, with the smallest average crack spacing in
medium steel. In this project location (SH 6S), ex-
tensive minor spalling (approximately .25 to .50
inch in length) was observed in the SRG test sec-
tions, and only limited spalling in the LS sections.

On the SH 6W project, the LS high steel test
section had an average crack spacing approxi-
mately 17 percent higher than the equivalent SRG
test section. For medium steel, the LS section had
an average crack spacing about 80 percent higher
than the equivalent SRG section, and the low steel
sections had a similar average crack spacing. For
the No. 7 bars, the LS section showed an average
crack spacing 50 percent higher than the equiva-
lent SRG section. As on other projects, researchers
found some minor spalling in the SRG section at
this project location, although only in a few
cracks.

On the project at BW 8, the LS and SRG sec-
tions had, as expected, similar average crack spac-
ings. The high steel test sections showed no sig-
nificant difference. For the medium steel test
sections, the SRG section had an average crack
spacing about 16 percent higher than the equiva-
lent LS section. For the low steel sections, LS had
an average crack spacing 12 percent higher than
SRG. For the No. 7 bars, the LS section showed an
average crack spacing 15 percent higher than the
SRG section. Minor spalling was found in this
project, primarily in the SRG test sections.

Steel Percentage

One of the objectives of this experiment was to
evaluate the effect of steel percentage on crack
spacing. Figures 4,6 and 4.7 present the average
measured crack spacings for the test sections by
project location and by steel percentage for the
SRG and LS test sections, respectively.

Note in the figures above that test sections C
and F (0.1 percent less steel than was calculated
by the design standard for SRG and LS coarse ag-
gregates, respectively) have higher crack spacings
than all the other test sections, except for LS on
SH 6W, where section G (medium steel) had a
slighter larger crack spacing. In general, it may be
concluded that in order to obtain a large crack
spacing, a lower steel percentage may be used.
The upper limit for crack spacing is not a problem
here, since most of the cracks fell below the up-
per limit and since no steel yield was evident in
any of the test sections.
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Figure 4.7 Average measured crack spacings
for the LS test sections by project
location and steel percentage

Bond Area (Reinforcing Steel Diameter)

Because a larger reinforcing steel diameter
would result in a smaller area of contact between
the concrete and the steel for the same steel per-
centage, it should be expected that a larger rein-
forcing steel bar diameter would yield larger
crack spacings. Figures 4.8 and 4.9 present the
average measured crack spacings for the test sec-
tions by project location and by reinforcing steel



bar diameter for the SRG and LS medium steel
test sections, respectively.
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Figure 4.8 Average measured crack spacings
for the SRG test sections by project
location and reinforcing steel bar
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Figure 4.9 Average measured crack spacings
for the LS test sections by project
location and reinforcing steel bar
diameter

On IH-45, the average crack spacing for sec-
tions with LS and No. 6 bars (sections F, G, and
H) was about 15 percent higher than that for the
equivalent SRG sections. The LS section with No. 7
bars shows no significant difference in average
crack spacing when compared with the equivalent
SRG section,
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On the SH 6S project, the SRG test section with
No. 6 bars had a lower crack spacing than the
equivalent test section with No. 7 bars. However,
the relationship was reversed for the LS section.

On the SH 6W project, the SRG test section
with No. 6 bars had fewer cracks under the 3.5-
foot limit than did the equivalent test section with
No. 7 bars, although the latter had a higher num-
ber of cracks at a 1-foot spacing interval; thus, the
behavior of the test section with No. 7 bars was
similar to that of the section with No. 6 bars. Be-
cause the LS test sections with medium steel per-
centages (both No. 6 and No. 7 bars) had only
one crack at the 3-foot spacing, the probability of
punchouts is very low.

On the BW 8 project, the SRG test section with
No. 6 bars had fewer crack spacings below the
3.5-foot lower limit than the equivalent test section
with No. 7 bars. For LS, the test section with me-
dium steel percentages and No. 6 bars had more
cracks below the 3.5-foot limit than the equivalent
test section with No. 7 bars (only three cracks un-
der the 3.5-foot limit).

On the TH-45 project, the SRG test section with
No. 6 bars and the equivalent section with No. 7
bars had a similar number of cracks under the 3.5-
foot limit. However, the section with No. 7 bars
had two concentrations of cracks under this 3.5-
foot limit: one at a 1-foot crack spacing and the
other at 3-foot crack spacings. Because the cracks
at the 3-foot spacings were induced by the trans-
verse reinforcing steel, it is difficult to assess
which test section will yield a better performance,
owing to the area of contact between the concrete
and the reinforcing steel. The LS test section with
No. 6 bars had fewer cracks below the 3.5-foot
limit than did the equivalent test section with No.
7 bars, which therefore ranks it as a potentially
better performer.

Season of Placement

A summer construction project has more cracks
under the 3.5-foot lower limit than other projects.
This difference can be explained by the large sea-
sonal temperature differential that a summer
project experiences from summer to winter, as op-
posed to other projects that are placed during
much lower temperatures and which, therefore,
experience lower set temperatures. Figure 4.10
presents the average measured crack spacings for
the SH 6 test sections by placement season
(project location) and by steel percentage for the
SRG test sections.



=
o 10r g High Steel Percentoge
g *  Medium Steel Percenlage -
a. 8l N Llow Steel Percentage
w
-~
8
S o g
°
= |
2 4t
$ :
o 2F
é-) SRG Test Sections
[
> 0 1 i
< Summer Winter

Season of Placement
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for the SRG test sections by project
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As can be seen in Figure 4.10, all SRG test sec-
tions placed in the summer have a much lower av-
erage measured crack spacing than equivalent test
sections placed in the winter. The same relation
applies to the LS test sections.

Slab Thickness

Current research suggests that concrete shrink-
age is a function of slab thickness, and that this
thickness may have an effect on crack spacing.
Given a thicker slab and a lower exposed-area-to-
volume ratio, a lower shrinkage can be expected.
And because low shrinkage vyields larger crack
spacings, a thick slab should have large crack
spacings. This relationship is not evident in the
test sections and, in fact, appears to be inverted.
As shown in Figure 4.11, the SH 6W project (11
inches thick) has the largest crack spacing, fol-
lowed by BW 8 (10 inches thick) and then by IH-
45 (at 15 inches thick, the thickest of all the test
sections). This behavior may result from the use of
the double layer of transverse steel, which had an
effect on the crack spacing at the project con-
structed on IH-45; for the other two projects, the
theoretical relationship can be seen.

Regarding the SRG high steel sections, TH-45
had the lowest average crack spacing, followed by
BW 8 and SH 6W, both of which had similar aver-
age crack spacings. For SRG medium steel, ITH-45
had the lowest average crack spacing, followed by
SH 6W and BW 8. For SRG low steel, IH-45 had
the lowest average crack spacing. BW 8 and SH
6W had similar average crack spacings, though
much higher than those at the other test sections.
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For SRG with No. 7 bars, IH-45 again had the low-
est average crack spacing, followed by SH 6W and
BW 8.
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Figure 4.11 Average measured crack spacings
by slab thickness and test sections

Average crack spacing in the LS high steel test
sections, though somewhat similar, were ranked in
the following ascending order: TH-45 (lowest), BW
8, and SH 6W (highest). For LS medium steel, IH-
45 and BW 8 had similar average crack spacings,
while SH 6W had a much higher average crack
spacing. For LS with low steel, TH-45 had a low
average crack spacing, with higher spacings from
BW 8 and SH 6W. For LS with No. 7 bars, the IH-
45 project had the lowest average crack spacing,
followed by BW 8 and SH 6W.

BEHAVIOR CONSIDERING CRACK SPACING
DISTRIBUTION

As previously described, crack spacing distribu-
tion has a significant impact on pavement perfor-
mance. Crack spacing distribution is directly corre-
lated with failure probability in a way that makes
averaging misleading. For example, while a
pavement’s average crack spacing might be in the
“safe” range (3.5 to 8 feet), that same pavement
might have an excessive number of cracks under
the 3.5-foot limit, which would increase the
pavement’s probability of failure. Figure 4.12
shows a typical crack spacing distribution; the dis-
tribution for the other test sections can be found
in Appendix E.

SH 6S, having a large number of cracks below
the 3.5-foot lower limit, had the poorest crack



spacing distribution of all the projects; this was es-
pecially evident on section A, which had the poor-
est distribution of all the test sections. Both the
SRG and the LS low steel test sections had the
smallest number of cracks under the 3.5-foot limit,
as would be expected. In general, the SRG test
sections had a higher number of cracks under the
3.5-foot limit. The test sections with No. 7 bars for
both SRG and LS had slightly fewer cracks below
the 3.5-foot limit than did the test sections with
No. 6 bars and equal steel percentages.

BW 8, Test Section A
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Figure 4.12 Crack spacing distribution for test
soction A (SRG high stoel) at BW 8

At SH 6W, the SRG test sections had more
cracks under the 3.5-foot limit, though still fewer
than found at the SH 6S project. For the SRG and
LS sections, the test sections with low steel had
the fewest cracks under the 3.5-foot limit (as with
the previous project). For the SRG section, the test
section with No. 7 bars had slightly fewer cracks
below the 3.5-foot limit than did the test section
with No. 6 bars and an equal amount of steel. For
the LS sections, both bar diameters behaved simi-
larly, with only one crack found below the 3.5-
foot limit,

Upon examination of the BW 8 project, it was
found that the A and C test sections of SRG (high
and low steel, respectively) had a similar number
of cracks below the 3.5-foot limit; section B (me-
dium steel with No. 6 bar) had fewer cracks below
the 3.5-foot limit. Of the test sections containing
LS, sections E and F had the fewest cracks under
the 3.5-foot limit. Of the SRG test sections, the test
section with No. 7 bars had slightly fewer cracks
below the 3.5-foot limit—fewer than the test sec-
tion with No. 6 bars and an equal amount of steel.
For the LS section, both bar diameters behaved
similarly, with only one crack found below the
3.5-foot limit.

On IH-45, the SRG section C had the fewest
cracks under the 3.5-foot limit, though at the same
time it had the greatest number of cracks at 3-foot
spacings (15 cracks). For LS, test section H had the
lowest concentration of cracks under the 3.5-foot
limit. The test section with No. 7 bars and SRG
coarse aggregate had a slightly lower concentration
of cracks below the 3.5-foot limit than did the test
section with No. 6 bars and an equal amount of
steel. For the LS section, the test section with No.
6 bars had fewer cracks under the 3.5-foot limit
than did the test section with No. 7 bars and an
equal amount of steel.

BEHAVIOR CONSIDERING UNCONTROLLED
VARIABLES

Several uncontrolled variables were identified in
Chapter 2 that might affect concrete pavement per-
formance; in particular, crack spacing was affected
by the location of the reinforcing steel and by the
presence of manholes.

Reinforcing Steel Location

It should be noted that for the IH-45 project,
the SRG sections had more cracks exactly at 3-foot
spacings. (The CRCP-7 program analysis called for
a much higher average crack spacing and fewer
cracks at this spacing; see Appendix G.) This phe-
nomenon was explained as follows: Because of its
thickness, the test section required an extraordinar-
ily large amount of steel (approximately the same
percentage of steel required by the other projects).
To accommodate the extra steel, the reinforcing
bars were placed in two layers, an arrangement
that differed from the single layer used in the
other test sections (see Chapter 2). It was this
double-layer arrangement that produced a weak-
ened transverse concrete plane at the location of
the transverse reinforcing steel bars. During the
monitoring of the test sections, it was apparent
that the resulting transverse cracking was associ-
ated with the location of the transverse steel, as
was confirmed by measurements taken with a
“Pach-o-meter” to determine the location of the re-
inforcing steel.

Manholes

Center-of-the-slab manholes at the SH 6S project
contributed approximately three to five cracks at
each manhole. However, these cracks were closely
spaced, thus lowering the already low average
crack spacing for these test sections. Knowing that
manholes in the middle of CRCP slabs interrupt
asphalt continuity and may cause adverse stress



conditions, researchers were not surprised to dis-
cover that the test section showed moderate
spalling (especially the SRG sections) one year af-
ter construction. Punchouts caused by load appli-
cations (fewer than specified in the design) had al-
ready begun to show at this test section.

PREDICTED VERSUS MEASURED BEHAVIOR

Test sections were evaluated using CRCP-7, a
program that predicts concrete behavior by exam-
ining crack spacing, crack width, and steel stress.
(Appendix B lists parameters for the test sections.)
The following discussion describes a comparison
of the average measured crack spacing and crack
spacing distribution versus the values predicted by
the CRCP-7 computer program. Appendix G con-
tains corresponding plots.

Average Crack Spacing

Table 4.3 summarizes the predicted crack spac-
ings made by the CRCP-7 program for each test
section.

Figure 4.13 compares the measured and pre-
dicted average crack spacings for test sections at
the different project locations. Two-thirds of the
average predicted crack spacings were within 2
feet of the average measured crack spacing, and
the CRCP-7 model predictions for the test sections
were similar to the measured data for the average
crack spacings and standard deviations for all the
test sections, except IH-45. For IH-45, the double
steel layers, coupled with a high first-day tempera-
ture differential, induced cracks over the transverse
steel bars where the bars were vertically aligned.
Hence, a smaller cross-sectional area of concrete
was available. It should be noted that because
these two test sections were placed in the mom-
ing, they have the higher setting temperatures that
result from the generated heat of hydration.

The SRG test sections placed at SH 6S represent
the other overpredicted group. Here, the high tem-
perature differentials of the first days after construc-
tion and the high thermal coefficient of the coarse
aggregate combined to induce the unusual behavior
of these test sections. (It should be noted that these
test sections were constructed during the summer.)
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Figure 4.13 Comparison of the measured and
predicted average crack spacings
for BW 8

Crack Spacing Distribution

While the predicted crack spacings, when com-
pared with the average measured crack spacings,
have a good fit, the crack distribution does not.
Figure 4.14 presents a typical crack distribution
comparison of measured values and values pre-
dicted by the CRCP-7 program. Since the assump-
tion of a normal distribution for the concrete
strength is used to predict crack spacing, this

Table 4.3 Predicted average crack spacing

SRG LS
Section Section Section Section Section Section Section Section
A B C D E F G H
SH 6S 5.10 6.41 8.62 7.35 5.43 6.94 5.95 5.56
SH 6W 4.90 7.14 6.76 9.62 10.87 4,81 12.50 3.68
BW 8 5.10 6.58 8.93 7.14 6.25 7.14 5.00 4.39
IH-45 4.90 6.10 8.06 6.76 13.89 14.71 4.63 4.17
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comparative difference can be explained by the
following: the crack spacing does not present a
normal distribution, but rather, in most cases, a bi-
modal distribution, that is, one distribution near
the 3-foot spacing range and the other near the 6-
to 9-foot range (in some instances as high as 12
feet).
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Figure 4.14 SH 65 test section H measured
versus predicted crack spacing
distribution

Thus, the program can be used for design pur-
poses to predict the average crack spacing and the
crack spacing distribution. The crack spacing dis-
tribution predicted by the program overestimates
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the pavement life based on punchout failures
caused by cracks less than 3 feet long.

SUMMARY

The project constructed in the summer experi-
enced crack spacing distributions with the greatest
number of cracks under the 3.5-foot lower limit
recommended by AASHTO to minimize the prob-
ability of punchouts. The IH-45 project had a
greater number of cracks at the 3-foot range than
expected, a result of the use of reinforcing steel in
two layers, which created a weak concrete plane
that induced cracks over the transverse steel.

The sections with a lower steel percentage had
the greater average crack spacing for most of the
projects. No definite trend could be seen with re-
spect to crack spacing and reinforcing bar diam-
eters. The manholes in the SH 6S project caused
some unusual distress in this section, which re-
sulted in some punchouts one year after construc-
tion. The SRG sections, though having a lower
percentage of steel, showed closer average crack
spacings than did the LS sections.

The CRCP-7 program, while providing a good fit
for average crack spacings, produces a poor fit for
crack spacing distribution. Only on the IH-45 test
sections did the program predictions differ sub-
stantially from the average crack spacing measured
in the field. This difference was attributed to
cracks induced by the double layer of transverse
reinforcing steel.



CHAPTER 5. CRACK WIDTH

INTRODUCTION

Following a discussion of the results of the
crack width measurements collected from the test
sections, this chapter describes the comparison of
the predicted versus measured crack width behav-
ior of the test sections.

SUMMARY OF EARLY-AGE OBSERVATIONS

This section summarizes early-age observations
and describes the wide crack failure mechanism.
The general conclusions made by Suh (Ref 8) re-
garding his early-age monitoring of test sections
for crack width include the following:

(1) For the paired test sections, there was a sig-
nificant difference in crack width between the
siliceous river gravel (SRG) and the limestone
(LS) sections. The LS sections experienced
smaller crack widths than the SRG sections,
even though the crack spacings were larger.
In the winter projects, the crack width gener-
ally decreased as the percent steel increased.
Factors that significantly affect crack width in-
clude construction season, coarse aggregate
type, amount of steel, and time of crack oc-
currence. Hot-weather placement resulted in
much wider cracks at a given slab surface
temperature condition than did cool-weather
placement. The use of SRG aggregates caused
wider cracks than did the use of LS aggre-
gates, and the difference was larger at lower
temperatures. The greater the amount of lon-
gitudinal steel, the narrower the crack width.
Cracks occurring during the first 3 days of
construction were significantly wider than
those occurring later.

@
€))

This follow-up report of the behavior of the
CRCP test sections built in Houston analyzes pave-
ment performance for 2 consecutive years after
construction.
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FAILURE MECHANISM

Owing to its distinctive qualities, CRCP is de-
signed to have cracks. Ideally, the widths of these
cracks—a critical parameter in the performance of
the pavement—should be small enough to provide
full load transfer and prevent the flow of water
through the crack. A crack with excessive width
(more than 0.040 inch according to the AASHTO
Guide for the Design of Pavement Structures; see
Ref 23) will cause a loss of aggregate interlock,
and, consequently, a reduction in load transfer. A
progressive loss of load transfer will eventually
transform the center-loading condition into an inte-
rior-loading condition; that is, a condition in which
higher stresses are induced in the pavement slab.
Figure 5.1 shows a schematic representation of a
wide crack leading to a loss of load transfer.

\\v//\\y/)__g:%‘.g:{ x

Schematic representation of a
failure mechanism with loss of
load transfer resulting from a
wide crack

Figure 5.1

If water accumulates over a portland cement
concrete pavement, it eventually penetrates the
permeable concrete. Owing to the slope of the
pavement cross section, water does not accumulate
on the riding surface (a stratagem for ensuring that
skid-resistance safety regulations are satisfied). Yet,
during wet conditions, some water will always en-
ter the pavement through cracks; if the crack
width is small (less than 0.040 inch), then this wa-
ter penetration will be eliminated. On the other



hand, if the crack is too wide, then water will be
allowed to penetrate the slab and base materials.
The water in the crack may even come into direct
contact with the reinforcing steel, which causes it
to rust. If water saturates the base material further
down, it may cause a loss of support that results
in pumping. Further, the greater deflections in the
pavement owing to support loss will lead to
higher stresses in the slab and, in turn, increased
spalling, Faulting may also occur because of load
transfer loss.

ANALYSIS OF BEHAVIOR MEASUREMENTS

This section presents the results of crack width
monitoring of the test sections 2 consecutive years
after construction.

Behavior Parameters

Crack width was measured over each of 2 con-
secutive years after placement of the test sections.
When possible, three measurements were made at
the same locations used in early-behavior monitor-
ing (see Ref 8) and at three other randomly se-
lected cracks per test section. Unfortunately, owing
to traffic control restrictions, crack widths could
not be measured in section D on IH-45. Table 5.1
and Figure 5.2 show the average measured crack
width values for the test sections. No crack width
exceeded the 0.040-inch limit established by
AASHTO.

It was found that crack widths vary significantly
within the same test section. The standard devia-
tion of crack widths measured for the same crack

at the same temperature is 0.003 inch, and the
mean for crack widths is 0.010 inch. Thus, the co-
efficient of variation for crack widths in the same
crack is 30 percent. This finding indicates that av-
erage crack widths for a given test section should
be interpreted with caution, and that a reliability
concept should be applied to the results.

Figures 5.3, 5.4, and 5.5 show cracks of differ-
ent widths measured in the field. Although not ac-
tually of a 1:1 scale, they are here presented at
such a scale to allow the reader to see the relative
differences between them.

Figure 5.2 Average measured crack widths

Table 5.1 Average measured crack widths

SRG LS
Sect A Sect B Sect C SectD SectE Sect F Sect G Sect H
SH6S 0.017 0.018 0.019 0.017 0.016 0.015 0.015 0.017
SH 6W 0.018 0.014 0.024 0.012 0.009 0.010 0.009 0.008
BW 8 0.016 0.014 0.021 0.014 0.013 0.017 0.010 0.010
1H-45 0.011 0.011 0.011 * 0.007 0.007 0.005 0.006
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Figure 5.5 A typical crack 0.045 inch wide on BW 8, test section C

BEHAVIOR CONSIDERING CONTROLLED
VARIABLES

This section discusses findings from the crack
width monitoring that took place 2 consecutive
years after construction of the test sections. The
controlled variables were coarse aggregate type,
steel percentage, bond area (reinforcing steel di-
ameter), season of placement, and slab thickness.

Coarse Aggregate Type

In general, the SRG test sections had a higher
average crack width than did the LS test sections.
The explanation for this difference may be that the
SRG coarse aggregate had a significantly higher
(about 60 percent) themmal coefficient than did the
LS aggregate (Ref 10). This finding may also be
true for crack spacing.

In sections with an equivalent amount of steel,
the SRG test sections had a higher average crack
width than did the LS test sections. For SH 6S me-
dium steel, the SRG test section had an average
crack width of 0.018 inch, while that of the LS test
section was 0.015 inch. When the test sections with
medium steel in SH 6W were examined, it was
found that the SRG test sections had an average
crack width of 0.014 inch, while that of the LS test
section was 0.009 inch. In the test sections at BW 8
with medium steel, the SRG test section had an av-
erage crack width of 0.014 inch, while the LS test
section had one of 0.010 inch. Finally, for IH-45

medium steel, the SRG had an average crack width
of 0.011 inch, while that for the LS test section was
0.007 inch. Figure 5.6 shows the average measured
crack widths for the medium-steel sections by
project locations and coarse aggregate type.
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Figure 5.6 Average measured crack widths
for test sections with medium steel
percentage by project location and
coarse aggregate type

Steel Percentage

A slight correlation can be seen between crack
width measurements and steel percentages in the



test sections. Theoretically, a smaller crack width
should develop for a higher steel percentage, but
no clear consistency for this was shown by the
measurements.

For SRG in SH 6S, the test section with high
steel had an average crack width of 0.017 inch,
the medium-steel section 0.018 inch, and the low-
steel section 0.019 inch. For LS, this trend was re-
versed, since the test section with high steel had
an average crack width of 0.017 inch, and the me-
dium and low steel test sections both had an aver-
age crack width of 0.015 inch.

For SH 6W, SRG shows a trend similar to that
found in SH 6S: the high steel test section had an
average crack width of 0.018 inch, while the low
steel test section had a higher average crack width
of 0.024 inch (this test section had the highest av-
erage crack spacing). The medium steel section,
expected to have an average crack width between
these values (approximately 0.019 inch), had in-
stead an average crack width of only 0.014 inch.
For LS, the theoretical trend of a higher percentage
of steel being related to a smaller crack width con-
tinued, although the difference among the LS test
sections was much smaller than that found in the
SRG section. The LS high steel test section had an
average crack width of 0.008 inch, the medium
steel test section had an average crack width of
0.009 inch, and the low steel test section had an
average crack width of 0.010 inch.

At BW 8, the trend of SRG was similar to that
related to SH 6W. For instance, the high steel test
section had an average crack width of 0.016 inch,
the medium steel test section had a lower average
crack width of 0.014 inch, and the low steel test
section had a much higher average crack width of
0.021 inch. For LS, both the high steel and me-
dium steel test sections had an average crack
width of 0.010 inch, while the low steel test sec-
tion had an average crack width of 0.017 inch.

At TH-45, the measured average crack widths
were significantly lower than those found at the
other test sections. There may be several reasons
for this difference: first, the slab in this project was
thicker than the slabs used in the other projects.
Second, the steel was placed in two layers to fa-
cilitate construction. Many cracks were induced by
the steel, but the crack width that would have nor-
mally developed in one crack was distributed into
two or more induced cracks. This distribution is
particularly true for the SRG test sections, where
the cracks were evenly spaced at 3 ft. There the
average crack width for all test sections with dif-
ferent steel percentages was the same (0.011 inch).
This effect was also significant for the LS test sec-
tions, although it had a different impact on the
crack widths. For the high steel test section, the
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average crack width is 0.006 inch; for the medium-
steel test section, it was 0.005 inch (this value is
lower than that of the high-steel test section, as
would be expected); and finally, for the low-steel
test section, a larger average crack width of 0.007
inch was found.

Bond Area (Reinforcing Steel Diameter)

For the same steel percentage, a larger reinforc-
ing steel diameter will result in a smaller area of
contact between the concrete and the steel. Ac-
cordingly, it may be assumed that a larger steel re-
inforcing bar diameter would yield a wider crack.
Support for this theory was found in the LS test
sections, but not in the SRG test sections, which in
fact revealed a contrary trend. A possible explana-
tion for this incongruity is that a bigger reinforcing
steel diameter develops a better bond and a better
interlock between the aggregate and the steel. Fig-
ures 5.7 and 5.8 show the average measured crack
widths by reinforcing steel bar diameter at each
project location for SRG and LS coarse aggregates,
respectively.
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Figure 5.7 Average measured crack widths
for test sections using SRG coarse
aggregate by steel percentages
and project location

In the SRG sections, the following trend may be
noted. Contrary to what was expected for SH 6S
and SH 6W, the sections using No. 7 bars for rein-
forcing steel had a lower average crack width than
did the sections using No. 6 bars (0.018 inch ver-
sus 0.017 inch, and 0.014 inch versus 0.012 inch,
respectively). Both test sections of BW 8 have the
same average crack width of 0.014 inch. For IH-45,
no measurement could be made for the section
with No. 7 bars.

For the LS sections, a more predictable behavior
was observed; that is, the test sections with No. 7



bars had a higher average crack width than those
with No. 6 bars. At SH 6S, the section with No. 7
bars had an average crack width of 0.016 inch,
and the section with No. 6 bars had an average
crack width of 0.015 inch. At SH 6W, there was no
difference in the average crack widths (0.009 inch
at both sections). At BW 8, the previous trend was
again observed. The section with No. 7 bars had
an average crack width of 0.013 inch, while the
section with No. 6 bars had an average crack
width of 0.010 inch. For 1H-45, the same trend was
seen: the section with No. 6 bars had an average
crack width of 0.005 inch and the section with No.
7 bars had one of 0.007 inch.
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Figure 5.8 Average measured crack widths
by bond area (reinforcing steel bar
diameters) and project locations
for test sections with LS coarse
aggregate

Season of Placement

In most cases, the project built during summer
(SH 6S) had a larger crack width than did the
equivalent test section placed in the winter. Thus, it
was determined that the major influence on crack
width was the differential between setting tempera-
ture and temperature at the time of measurement.
Figure 5.9 shows the average crack widths for test
section G (LS medium steel). Similar plots of the
other test sections may be found in Appendix 1.

For test section A, the project constructed in the
winter had a slightly higher average crack width
than did the project constructed during the summer
(about 0.001 inch). For test section B, SH 6S had an
average crack width 0.004 inch higher than that for
SH 6W. For test section C, SH 6W showed, surpris-
ingly, the highest average crack width of all the test
sections, that width being 0.005 inch higher than
the equivalent test section placed in the summer.

With individual measurements for this section repre-
senting the highest crack widths (see Appendix H),
it was suggested that the resulting wvariability in
crack width measurements was perhaps caused by
a reading error. For test section D, the summer
placement had a higher (about 0.005 inch) crack
width than did the winter measurements.

Test Section G (LS Medium Steel)
0.025

0.020

0.015

0.010

0.005

0.000

Average Measured Crack Width (in.)

SH 6S SH 6W

Figure 5.9 Average crack width in section G

For the LS test sections, the summer construc-
tion showed higher average crack widths than did
the winter construction. With test section E, the
summer construction had an average crack width
that was 0.007 inch wider than the winter con-
struction (almost double); for section F, it was
0.005 inch wider; for section G, it was 0.006 inch
wider; and, finally, section H, with a 0.009-inch
difference between construction seasons, evi-
denced the largest variation.

Sldb Thickness

In general, a correlation exists between slab
thickness and crack width; namely, the thicker the
slab, the smaller the crack. Figure 5.10 presents
the average measured crack widths by slab thick-
ness (project location) and steel percentage for the
LS test sections.

In all cases, the project that is 15 inches thick
(IH-45) had the smallest crack widths. It should be
remembered that this project had also the closest
crack spacings for the winter-constructed test sec-
tions, and that this may affect the crack widths.
For all the LS test sections, the project that is 10
inches thick (the thinnest) had the largest crack
widths. This may be explained by the shrinkage-
surface-to-exposed-area ratio, since, as it can be
seen in Chapter 6, shrinkage has a significant im-
pact on crack widths. For some SRG test sections
(A and C, high-steel percentage and low-steel
percentage, respectively), the 11-inch slab showed



a larger average crack width than did the equiva-
lent 10-inch slab; however, this difference is not
statistically significant.

SUMMARY

The test sections placed in the summer had
greater crack widths than did those placed in the
winter, which suggests that temperature (namely,
the differential between setting temperature and
seasonal temperature) plays a significant role in
determining crack width. Theoretically, a higher
steel percentage contributes to a smaller crack,
while a larger reinforcing steel-bar diameter yields
a wider crack. While this pattern was not consis-
tent throughout all the test sections, a slight corre-
lation could be seen. Finally, the SRG test sections
had a higher average crack width than did the
equivalent LS test sections. This variation may also
be attributed to the fact that SRG coarse aggregate
has a significantly higher thermal coefficient than
the LS coarse aggregate.
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CHAPTER 6. CRACK WIDTH MODEL

INTRODUCTION

This chapter presents, first, a comparison of
measured and predicted crack width values; sec-
ond, it introduces a new crack width model for
the CRCP-7 computer program.

BACKGROUND

The CRCP-7 program is a mechanistic model
that predicts the crack spacing, crack width, and
steel stress of continuously reinforced concrete
pavements (Ref 24). In the present study, these
predicied values of the CRCP-7 program were
compared to those values measured in the moni-
toring phase of this project.

What we found was that the predicted values fit
poorly with the early-age monitoring of the test
sections (Ref 8). In fact, the values were over-pre-
dicted by more than 100 percent. On the other
hand, the program underpredicted crack width val-
ues associated with the end of the analysis period,
as seen in Appendix J and in Figure 6.1. This phe-
nomenon is the result of the strong correlation, in
the current model, between predicted average
crack spacings and predicted crack widths.
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O Model
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Average measured crack width ver-

Figure 6.1
sus predicted crack width for SH 6S

Because it had not yet experienced the lowest ex-
pected temperatures, the pavement had long crack
spacings at early ages; accordingly, the pavement had
not yet experienced the highest expected stresses.
One year after placement, when the pavement had
experienced a full cycle of seasonal temperatures and
had experienced the lowest annual temperature,
higher tensile stresses within the pavement had
caused more transverse cracks to appear. Thus, the
pavement had a lower average crack spacing. Since
the predicted crack width model is derived from a
significantly smaller average crack spacing, the pre-
dicted crack width is smaller. Consequently, the mea-
sured crack width is underpredicted.

MODEL DEVELOPMENT

This underprediction of crack width led to the
development of a new crack width model based on
data collected from the test sections and from an
investigation of the variables and interactions
thought to have a significant impact on crack width.

Time was one such variable studied. Again, the
earlier report by Suh (Ref 8) postulated that crack
width may be a function of time, that is, a func-
tion of the point at which the crack appears fol-
lowing construction, as diagrammed in Figure 6.2.
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Figure 6.2 Day of crack occurrence versus
crack width in the test sections
using LS coarse aggregate in BW 8



Suh explained that the total expected shrinkage
(the shrinkage value measured at laboratory tests)
did not occur in cracks that appeared after several
days of curing, and that this portion of “free”
shrinkage had been absorbed by the concrete
through creeping (permanent deformation caused
by a re-accommodation of the concrete compo-
nents during the early age of concrete). Therefore,
only the residual shrinkage should be taken into
account (the difference between the total expected
shrinkage and the shrinkage expected to appear
after construction when the crack occurs; see Refs
25-28). Figure 6.3 presents a theoretical representa-
tion of the residual shrinkage concept.

Zy = Creeped Shrinkage
Zy = Residual Shrinkage
Z3 = Total Shrinkage

7

Shrinkage

1 Days After Placement

Figure 6.3 Conceptual representation of the
residual shrinkage mechanism

Other variables that affect concrete creep in-
clude elastic modulus and concrete strength. Both
variables are also related to concrete age: the later
a crack occurs, the longer the concrete curing
time, and the longer the curing time, the greater
the density, strength, and elastic modulus. Through
this strengthening process, the concrete will be
made more impervious to the effects of either wa-
ter loss or shrinkage. In addition, the pavement
will be made more resistant to deformation result-
ing from temperature stresses; it may also have de-
veloped a tighter bond with the reinforcing steel
that holds the concrete together.

The variable represented by steel bar diameter
was also investigated in developing the new crack
width model. As previously mentioned, the strong
bond between steel and concrete helps to check
crack width problems. Accordingly, it may be as-
sumed that the higher the steel percentage in the
pavement, the tighter the cracks in the pavement
(though a larger bar diameter for the same steel
percentage minimizes contact between the rein-
forcing steel and the concrete, allowing a wider
crack).

dy = Day of Crack Occurrence
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Temperature changes also affect crack spacings
and, hence, crack widths. The larger the tempera-
ture differential, the higher the thermal stresses. If
this differential (setting temperature minus tem-
perature at time of measurement) is positive, then
the crack will have grown; but if the temperature
differential is negative, then the crack will have
closed (that is, the concrete will have expanded)
and may even be in compression. The movement
of the concrete is also a function of its thermal co-
efficient and of its length, as given by the basic
formula:

CW = L.aAT 6.1
where:
CW = crack width, inch;

L. = effective slab length (average of
the length of the two slabs adja-
cent to the crack), inch;

o = thermal coefficient of the concrete,
inch/inch/°F; and

AT = temperature differential, °F.

Experience has shown that, because no subbase
friction is taken into account, Equation 6.1
overpredicts. (Subbase friction will reduce the
movement of the slab.)

NEW MODEL

A regression analysis was performed using the
Statistical Analysis System (SAS) program to deter-
mine which of the previously mentioned variables
and interactions have a significant impact on crack
width. The early-age crack width measurements, as
well as the data collected in this project, were
analyzed, and the following variables and interac-
tions were specifically investigated in developing
the new crack width model for the CRCP-7 pro-
gram:
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concrete thermal coefficient,
reinforcing steel percentage,
reinforcing bar diameter,
temperature differential,
concrete shrinkage,

tensile strength,

elastic modulus,

(8) slab thickness,

(9) soil friction, and

(10) slab length.

The first step in the SAS analysis was to run the
RSQUARE procedure, which determines R2 correla-
tion values for all possible combinations of the



given variables. This procedure did not differenti-
ate soil friction, since, in all cases, the test sections
had the same value (that is, no variability could be
found for use in the model). Nevertheless, soil
friction is understood to have a significant impact
on the width of cracks in CRCP. It is therefore rec-
ommended that the effect of soil friction be stud-
ied in future research. (All the test sections had a
6-inch-thick cement-stabilized base with a 1-inch-
thick asphalt bond breaker.)

The next step in the SAS procedure was to run
STEPWISE, an operation that generates linear re-
gression equations (including the most significant
variable for each replication) until an exclusion
criterion of 0.15 significance level is reached. As
the procedure includes more variables, a new
model is generated. The most significant model
proposed for use is the following:

CW = 0.028 + 740 x Z3 — 260.4e-11 x E; +
20 x o X AT - 203e~4 x (%) x (D)
6.2)

where:

CW = crack width, inch;
Z3 = residual shrinkage, as previously
defined, inch/inch;
E; = elastic modulus on the day the
crack occurred, psi;
o = thermal coefficient of the concrete,
inch/inch/°F;
AT = temperature differential as previ-
ously defined, °F;
% = reinforcing steel percentage (0.00);
and
@ = reinforcing bar diameter, inch.

The order of significance of these variables
(from most to least) is as follows: (1) residual
shrinkage; (2) temperature (interaction between
thermal coefficient and temperature differential);
(3) steel (interaction between steel reinforcement
percentage and reinforcing bar diameter); and (4)
elastic modulus (on the day the crack occurred).

Figure 6.4 shows predicted versus measured
crack width values for each crack, with the differ-
ent points representing all four projects. As dia-
grammed, the proposed model provides a good fit
with the measured values. The first two lines
along the equity line define one standard devia-
tion, while the two outside lines define two stan-
dard deviations. For a normal distribution, 68 per-
cent of the observations should fall within one
standard deviation, and 95 percent of the observa-
tions should fall within two standard deviations.

Because this model falls within these limits, it is
statistically reliable for the measured values.

Figure 6.5 shows a comparison of measured av-
erage crack widths and crack widths predicted by
the old and new models for each test section. As
seen from the figure, the proposed model gives a
better fit to the measured data.
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Figure 6.4 Comparison of predicted versus
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SUMMARY

The existing model for calculating crack width
was found to be highly dependent on crack



spacing; moreover, crack widths and crack spac-
ings within the model were poorly correlated.
Crack width is a function of several variables: the
day the crack occurred, the reinforcing steel, tem-
perature, and coarse aggregate, among others. The
variables that have the greatest impact on crack
width are residual shrinkage, temperature (the in-
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teraction between temperature differential and
thermal coefficient), steel (the interaction between
bar diameter and percentage of reinforcing steel),
and elastic modulus. The new model proposed for
predicting crack width gives a better fit to the ex-
isting data set collected in this project than did
the previous model in the CRCP-7 program.



CHAPTER 7. DISCUSSION OF RESULTS

INTRODUCTION

This chapter summarizes the objectives previ-
ously outlined in Chapter 1, namely: (1) documen-
tation of field performance for the test sections
constructed in Houston, Texas; (2) evaluation of
the CRCP-89(B) design detail for CRC pavements;
and (3) comparison of predicted versus measured
behavior of the test sections for up to 2 years after
construction.

CRCP FIELD PERFORMANCE
DOCUMENTATION 2 CONSECUTIVE YEARS
AFTER CONSTRUCTION

The performance of CRCP is a function of crack
spacing, crack width, and steel stress. While the
test sections were monitored for crack spacing and
crack widths for the 2 years following placement,
no provisions were made to measure steel stress.
The crack spacings and crack widths, along with
their measured values, are discussed in Chapters 4
and 5 and can be found in Appendices D and H,
respectively.

EVALUATION OF THE CRCP-89(B) DESIGN
DETAIL

The CRCP-89(B) design detail was developed on
the basic assumption that pavements having equal
crack spacings will exhibit equivalent perfor-
mances throughout their service lives. Moreover,
the CRCP-89(B) design detail was intended to pre-
dict similar crack spacings and crack widths for
equivalent pavements using different coarse aggre-
gates. The final comparisons of the test sections
constructed in this project are reported below.

Crack Spacing

The project constructed during summer showed
the worst crack spacing distribution, with the high-
est concentration of cracks under the 3.5-foot limit.
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The project constructed on IH-45 had a much
higher concentration of cracks at the 3-foot range
than expected, the explanation being that the rein-
forcing steel, placed in two layers, created a weak
plane in the concrete, thus causing cracks to ap-
pear. The sections having a lower steel percentage
had the largest average crack spacing for most of
the test sections. No clear trend could be seen be-
tween crack spacing and reinforcing bar diameters.
The manholes in the SH 6S project caused some
unusual distress in these test sections, with some
already showing punchouts. The test sections us-
ing SRG coarse aggregate, though having a lower
percentage of steel, showed closer average crack
spacings than those test sections using LS coarse
aggregate.

Crack Width

Because a project constructed during summer
has wider cracks than an equivalent project con-
structed during winter, it can be concluded that set
temperature has a significant impact on crack
widths. In general, test sections with a higher steel
percentage develop smaller cracks than do test
sections having a lower reinforcing steel percent-
age. In addition, test sections with a larger rein-
forcing steel bar diameter have, generally, wider
cracks. In addition, because concrete with SRG has
a significantly higher thermal coefficient than con-
crete with LS, test sections constructed with SRG
coarse aggregate have wider cracks than do
equivalent test sections constructed with LS coarse
aggregate.

BEHAVIOR PREDICTION

The CRCP-7 program, a mechanistic model de-
veloped at the Center for Transportation Research
of The University of Texas at Austin, predicts
CRCP performance and behavior as a function of
crack spacing, crack width, steel stress, and num-
ber of punchouts per lane per ESAL (18-kip



equivalent single axle loads). This program was
evaluated using crack spacing and crack width
field data collected during this research project. No
other parameters were evaluated.

Crack Spacing

The CRCP-7 program gives a very good fit for
average crack spacings. However, it gives a poor
fit for crack spacing distribution, since it assumes a
normal distribution while, in reality, the test sec-
tions show a bimodal crack spacing distribution.
Only in the case of the IH-45 project (especially in
the E and F test sections) did the program differ
substantially from the average crack spacing mea-
sured in the field. (This exception resulted from
the cracks induced by the double layer of reinforc-
ing steel.)
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Crack Width

The existing model for calculating crack widths
in the CRCP-7 program is highly dependent on
crack spacing. Nevertheless, it was found that
crack width and crack spacing do not correlate
significantly. In addition, it was found that the
variables having the greatest impact on crack
width are day of crack occurrence, residual shrink-
age (as defined in Chapter 6), temperature differ-
ential (difference between set temperature and
concrete temperature at the time of measurement,
as defined in Chapter 2), reinforcing steel percent-
age, area of bond contact between the reinforcing
steel and concrete (which is a function of the rein-
forcing bar diameter), and elastic modulus of the
concrete. Chapter 6 proposed a new model for
predicting crack width.



CHAPTER 8. CONCLUSIONS AND RECOMMENDATIONS

This chapter presents the conclusions of this
study and gives some recommendations for further
modifying the CRCP-7 computer program.

CONCLUSIONS

™
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The CRCP test sections constructed in Hous-
ton were monitored for 2 consecutive years
after construction. In general, the performance
of the winter-constructed test sections, in
terms of crack spacing and crack width, was
satisfactory. The test sections constructed in
the summer had (poor) crack spacing consist-
ing of a high percentage of meandering
cracks (see Ref 8) and a high concentration of
crack spacings below the 3.5-foot AASHTO
limit (Ref 23). The SRG test sections are al-
ready experiencing minor punchouts. The
crack widths measured in the test sections
constructed in the summer, although greater
than those measured in the equivalent winter-
constructed test sections, are still well below
the AASHTO limits (Ref 20).

The CRCP-89(B) design detail performance
was satisfactory, despite some significant dif-
ferences found in the performance of the test
sections. The differences between SRG and LS
coarse aggregates are much smaller than those
found in pavements built with the previous
design details, which did not take into ac-
count the coarse aggregate type (Refs 1-3).
The CRCP-7 computer program’s ability to
predict average crack spacing, crack spacing
distribution, and crack width was evaluated.
In general, the computer program gives a very
good prediction of average crack spacing
(given the different variables considered) and
an acceptable prediction for the crack spacing
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distribution. Because the predicted crack
width values are dependent on the crack
spacing, a new model is proposed that ac-
counts for the age at which a crack occurs.

RECOMMENDATIONS
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Long-term monitoring of the test sections
should be undertaken to evaluate their perfor-
mance. :

The proposed method for calculating set tem-
perature should be studied in more detail.
Several tables should be developed to calcu-
late temperature increase using placement
temperature for each different coarse aggre-
gate type.

Installation of manholes on CRCP should be
avoided; if necessary, these manholes should
be located on the shoulder or median (to
avoid the pavement distress associated with
them).

Future research should investigate the effect
of subbase friction on crack widths, so that
different subbase materials may be included
in the mix design.

A weak plane in the concrete created by mul-
tiple stacking of transverse steel should be
avoided. When more than one layer of steel is
needed, it should be placed in an alternating
pattern. A diagonal placement should also be
considered.

The use of low thermal coefficient coarse ag-
gregates is recommended. If a coarse aggre-
gate with a high thermal coefficient is used,
or when hot-weather construction is pro-
posed, provisions should be made to mini-
mize the concrete set temperature to maintain
the lowest possible thermally induced stresses.
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APPENDIX A. THE CRCP-89(B) DESIGN DETAIL
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APPENDIX B. CRCP-7 PROGRAM INPUT DATA
FOR THE TEST SECTIONS

This appendix presents the input data required
to run the CRCP-7 computer program for all the
test sections placed in Houston, Texas. These in-
put data include such project specifications as per-
cent steel and concrete thickness, set temperature
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and minimum daily temperatures collected from
early age monitoring, and concrete physical prop-
erties (Ref 10) for each project location. All other
values, such as the coefficient of variance of the
material, are typical.



CRCP-7 INPUT FACTORIAL FOR SH-6S

|SRG Test Sections
Test Section A B C D
Steel Properties
Percentage of steel 0.0063 0.0053 0.0042 0.0053
Bar diameter 0.75 0.75 0.75 0.875
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 { 29000000 | 29000000 | 29000000
Thermal Conficient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties
Slab Thickness 11 11 11 11
Thermal Coefficient 0.0000055 | 0.0000055 | 0.0000055 | 0.0000055
Coefficient of variation 20 20 20 20
ify 1 1 1 1
Environmental Inputs
Curing Temperature 105 103 103 101
Days to full strength 28 28 28 28
Minimum yearly temp 25.5 25.5 25.5 25.5
Days to minimum temp 180 180 180 180
Minimum daily temp
DAY
1 92.0 92.0 92.0 92.0
2 83.0 83.0 83.0 83.0
3 81.0 81.0 81.0 81.0
4 82.0 82.0 82.0 82.0
5 81.0 81.0 81.0 81.0
6 84.0 84.0 84.0 84.0
7 76.3 76.3 76.3 76.3
8 73.0 73.0 73.0 73.0
9 75.5 75.5 75.5 75.5
10 74.8 74.8 74.8 74.8
11 75.5 75.5 75.5 75.5 |
12 75.5 75.5 75.5 75.5
13 74.0 74.0 74.0 74.0
14 76.3 76.3 76.3 76.3
15 75.5 75.5 75.5 75.5
16 76.3 76.3 76.3 76.3
17 77.8 77.8 77.8 77.8
18 78.5 78.5 78.5 78.5
19 74.8 74.8 74.8 74.8
20 78.0 78.0 78.0 78.0
21 75.5 75.5 75.5 75.5
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22 75.5 75.5 75.5 75.5
23 74.8 74.8 74.8 74.8
24 75.5 75.5 75.5 75.5
25 80.0 80.0 80.0 80.0
26 75.5 75.5 75.5 75.5
27 78.5 78.5 78.5 78.5
28 77.0 77.0 77.0 77.0
External Load
Days to wheel load 14 14 14 i4
Wheel Load | 9000 9000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load |Stress
iteration Control
Maximum Iterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 600 600 600 600
28 Elastic Modulus 5400000 5400000 5400000 5400000
28 Shrinkage 0.000209 | 0.000209 | 0.000209 | 0.000209
28 Compresive Strength 6252 6252 6252 6252
Aggregate Type SRG 8 SRG 8 SRG 8 SRG 8
Slab-base Friction
Friction force 4 4 4 4
Slab movem:fnt -0.06 -0.06 -0.06 -0.06
Fatigue Information
Flexurai Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30




CRCP-7 INPUT FACTORIAL FOR SH-6S

ILS Test Sections

Test Section E F G H
|Steel Properties
Percentage of steel 0.0063 0.0052 0.0061 0.0068
Bar diameter 0.875 0.75 0.75 0.75
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 | 29000000
Thermal Conficient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties
Slab Thickness 11 11 11 11
Thermal Coefficient 0.0000031 | 0.0000031 | 0.0000031 | 0.0000031
Coefficient of variation 20 20 20 20
ify 1 1 1 1
Environmental Inputs
Curing Temperature 113 107 97 92
Days to full strength 28 28 28 28
Minimum yearly temp 25.5 25.5 25.5 25.5
Days to minimum temp 180 180 180 180
Minimum daily temp
DAY :
1 101 101 101 101
2 86.0 86.0 86.0 86.0
3 83.0 83.0 83.0 83.0
4 76.3 76.3 76.3 76.3
5 74.0 74.0 74.0 74.0
6 74.8 74.8 74.8 74.8
7 75.5 75.5 75.5 75.5
8 77.0 77.0 77.0 77.0
9 71.0 71.0 71.0 71.0
10 72.0 72.0 72.0 72.0
11 75.5 75.5 75.5 75.5
12 76.3 76.3 76.3 76.3
13 77.8 77.8 77.8 77.8
14 78.5 78.5 78.5 78.5
15 74.8 74.8 74.8 74.8
16 76.3 76.3 76.3 76.3
17 75.0 75.0 75.0 75.0
18 75.5 .75.5 75.5 75.5
19 74.8 74.8 74.8 74.8
20 75.5° 75.5 75.5 75.5
21 76.3 76.3 76.3 76.3
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22 78.0 78.0 78.0 78.0
23 78.5 78.5 78.5 78.5
24 77.0 77.0 77.0 77.0
25 76.3 76.3 76.3 76.3
26 78.5 78.5 78.5 78.5
27 80.1 80.1 80.1 80.1
28 77.8 77.8 77.8 77.8
External Load
Days to wheel load 14 14 14 14
Wheel Load | 9000 9000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load Stress
L
Iteration Control
Maximum lterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 497 497 497 497
28 Elastic Modulus 5530000 5530000 5530000 5530000
28 Shrinkage 0.00016 0.00016 | 0.00016 0.00016
28 Compresive Strength 7372 7372 7372 7372
Aggregate Type LS 7 LS 7 LS 7 LS 7
Slab-base Friction
Friction force 4 4 4 4
Slab movemelant -0.06 -0.06 -0.06 -0.06
Fatigue Information
Flexural Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30




CRCP-7 INPUT FACTORIAL FOR SH-6W

ISRG Test Sections
Test Section A B C D
Steel Properties
Percentage of steel 0.0063 0.0053 0.0042 0.0053
Bar diameter 0.75 0.75 0.75 0.875
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 | 29000000
Thermal Coe[ﬁcient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties
Slab Thickness 11 11 11 11
Thermal Coefficient 0.0000055 | 0.0000055 | 0.0000055 | 0.0000055
Coefficient of variation 20 20 20 20
ify 1 1 1 1
Environmental Inputs
Curing Temperature 79.9 78.4 71.2 71.2
Days to full strength 28 28 28 28
Minimum vyearly temp 37 37 37 37
Days to minimum temp 360 360 360 360
Minimum_ daily temp
DAY
1 64.0 64.8 63.2 63.2
2 64.8 64.6 50.8 50.8
3 50.4 49.6 57.0 57.0
4 56.2 57.0 55.8 55.8
5 55.8 55.8 65.7 65.7
6 65.7 65.7 66.4 66.4
7 66.4 66.4 70.2 70.2
8 70.2 70.2 72.5 72.5
9 72.5 72.5 49.6 49.6
10 49.6 49.6 55.0 55.0
11 55.0 55.0 51.3 51.3
12 51.3 51.3 48.2 48.2
13 48.2 48.2 56.6 56.6
14 56.6 56.6 54.8 54.8
15 54.8 54.8 48.2 48.2
16 48.2 48.2 45.2 45.2
17 45.2 45.2 63.4 63.4
18 63.8 63.8 55.8 55.8
19 55.8 55.8 48.2 48.2
20 48.2 48.2 52.0 52.0
21 52.0 52.0 52.8 52.8
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22 52.8 52.8 63.4 63.4
23 63.4 63.4 64.1 64.1
24 64.1 64.1 53.5 53.5
25 53.5 53.5 47.5 47.5
26 47.5 47.5 45.2 45.2
27 45.2 45.2 58.8 58.8
28 58.8 58.8 61.1 61.1

External Load

Days to wheel load 14 14 14 14

Wheel Load | 9000 9000 3000 9000

Wheel base radius 6 6 6 6

Modulus of Subgrade 300 300 300 300

Wheel Load lStress

Iteration Control

Maximum lterations 100 100 00 100

Tolerance 5 5 5 5

Concrete Properties

28 Tensile Strength 554 554 554 554

28 Elastic Moduius 5480000 5480000 5490000 5490000

28 Shrinkage

28 Compresive Strength

Aggregate Type SRG 8 SRG 8 SRG 8 SRG 8

Slab-base Friction

Friction force 4 4 4 4

Slab movement -0.06 -0.06 -0.06 -0.06

i

Fatigue Information

Flexural Strength

A coeff. 400000 400000 400000 400000

B coeff. 4 4 4 4

Variation % 30 30 30 30




CRCP-7 INPUT FACTORIAL FOR SH-6W

|LS Test Sections
Test Section E F G H
Steel Properties
Percentage of steel 0.0063 0.0052 0.0061 0.0068
Bar diameter 0.875 0.75 0.75 0.75
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 | 29000000
Thermal Conﬁcient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties
Slab Thickness 11 11 11 11
Thermal Coefficient 0.0000038 | 0.0000038 | 0.0000038 | 0.0000038
Coefficient of variation 20 20 20 20
ify 1 1 1 1
Environmental Inputs
Curing Temperature 72.9 64.8 64.8 64.8
Days to full strength 28 28 28 28
Minimum yearly temp 37 37 37 37
Days to minimum temp 360 360 360 360
Minimum daily temp
DAY v
1 63.2 57.8 57.8 57.8
2 50.8 61.3 61.3 61.3
3 57.0 55.8 55.8 55.8
4 55.8 65.7 65.7 65.7
5 65.7 66.4 66.4 66.4
6 66.4 70.2 70.2 70.2
7 70.2 72.5 72.5 72.5
8 72.5 49.6 49.6 49.6
9 49.6 55.0 55.0 55.0
10 55.0 51.3 51.3 51.3
11 51.3 48.2 48.2 48.2
12 48.2 56.6 56.6 56.6
13 56.6 54.8 54.8 54.8
14 54.8 48.2 48.2 48.2
15 48.2 45.2 45.2 45.2
16 45.2 63.4 63.4 63.4
17 63.4 55.8 55.8 55.8
18 55.8 48.2 48.2 48.2
19 48.2 52.0 52.0 52.0
20 52.0 52.8 52.8 52.8
21 52.8 63.4 63.4 63.4
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22 63.4 64.1 64.1 64.1
23 64.1 53.5 53.5 53.5
24 53.5 47.5 47.5 47.5
25 47.5 45.2 45.2 45.2
26 45.2 58.8 58.8 58.8
27 58.8 61.1 61.1 61.1
28 61.1 66.4 66.4 66.4
External Load
Days to wheel load 14 14 14 14
Wheel Load | 8000 8000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load |Stress
iteration Control
Maximum lterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 556 556 556 556
28 Elastic Modulus 5390000 5390000 5390000 5390000
28 Shrinkage :
28 Compresive Strength
Aggregate Type LS 7 LS 7 LS 7 LS 7
Slab-base Friction
Friction force 4 4 4 4
Slab movemlent -0.06 -0.06 -0.06 -0.06
Fatigue Information
Flexural Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coesff. 4 4 4 4
Variation % 30 30 30 30




CRCP-7 INPUT FACTORIAL FOR BW-8

SRG Test Sections
Test Section A B C D
Steel Properties
Percentage of steel 0.0062 0.005 0.0038 0.0048
Bar diameter 0.75 0.75 0.75 0.875
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 | 29000000
Thermal Conficient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties
Slab Thickness 10 10 10 10
Thermal Coefficient 0.0000084 | 0.0000084 | 0.0000084 | 0.0000084
Coefficient of wvariation 20 20 20 20
ify 1 1 1 1
Environmental Inputs ,
Curing Temperature 69.5 69.9 70.3 71.9
Days to full strength 28 28 28 28
Minimum yearly temp 25 25 25 25
Days to minimum temp 30 30 30 30
Minimum daily temp
DAY
1 68.7 68.1 67.5 70.5
2 71.6 71.0 70.4 71.8
3 69.5 71.2 70.9 71.3
4 70.7 69.0 67.2 70.2
5 57.6 55.7 53.8 56.4
6 54.7 55.1 55.6 56.1
7 51.5 52.4 53.2 54.0
8 52.8 52.8 52.8 52.8
9 55.8 55.8 55.8 55.8
10 49.7 49.7 49.7 49.7
11 45.7 45.1 445 45.9
12 - 50.5 50.5 50.5 50.5
13 65.7 65.7 65.7 65.7
14 49.5 48.8 48.2 48.3
15 46.7 46.7 46.7 46.7
16 41.4 41.4 41.4 1.4
17 51.3 51.3 51.3 51.3
18 47.5 47.5 47.5 47.5
19 39.1 39.1 39.1 39.1
20 34.6 34.6 34.6 34.6
21 47.3 46.4 45.4 43.3

CONTINUED ON NEXT PAGE

47




22 41.4 41.4 41.4 41.4
23 34.6 34.6 34.6 34.6
24 43.7 43.7 43.7 43.7
25 44 .4 44 .4 44 .4 44 .4
26 46.7 46.7 46.7 46.7
27 43.0 42.3 41.6 42.7
28 42.9 42.9 42.9 42.9
External Load
Days to wheel load 30 30 30 30
Wheel Load | 9000 9000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load 1Stress
lteration Control
Maximum [terations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 558 558 558 558
28 Elastic Modulus 4680000 4680000 4680000 4680000
28 Shrinkage 0.000245 | 0.000245 | 0.000245 | 0.000245
28 Compresive Strength 5567 5567 5567 5567
Aggregate Type SRG 8 SRG 8 SRG 8 SRG 8
Slab-base Friction
Friction force 4 4 4 4
Slab movemrnt -0.06 -0.06 -0.06 -0.06
Fatigue Information
Flexural Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30
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CRCP-7 INPUT FACTORIAL FOR BW-8

LS Test Sections
Test Section E F G H
Steel Properties
Percentage of steel 0.0056 0.0045 0.0058 0.0067
Bar diameter 0.875 0.75 0.75 0.75
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 { 29000000 | 29000000 | 29000000
Thermal Cojefficient 0.000005 | 0.000005 | 0.000005 | 0.000005
Concrete Properties :
Slab Thickness 10 10 10 10
Thermal Coefficient 0.0000055 | 0.0000055 | 0.0000055 | 0.0000055
Coefficient of variation 20 20 20 20
ify 1 1 1 1
{Environmental Inputs
Curing Temperature 75.3 76.0 81.7 76.9
Days to full strength 28 28 28 28
Minimum yearly temp 25 25 25 25
Days to minimum temp 30 30 30 30
Minimum daily temp
DAY
1 75 77.6 80.7 79.1
2 72.8 72.5 73.3 72.2
3 68.9 69.0 67.8 67.5
4 54.6 54.6 52.6 53.3
5 56.2 56.8 56.4 56.8
6 53.8 54.3 54.0 54.3
7 52.8 52.8 52.8 52.8
8 55.8 55.8 55.8 55.8
9 49.7 49.7 49.7 49.7
10 45.1 46.0 46.5 46.7
11 50.5 50.5 50.5 50.5
12 65.7 65.7 65.7 65.7
13 47.7 48.2 47.9 48.8
14 46.7 46.7 46.7 46.7
15 41.4 41.4 41.4 41.4
16 51.3 51.3 51.3 51.3
17 47.5 47.5 47.5 47.5
18 39.1 39.1 39.1 39.1
19 34.6 34.6 34.6 34.6
20 43.9 45.0 45.4 45.4
21 41.4 41.4 41.4 41.4
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22 34.6 34.6 34.6 34.6
23 43.7 43.7 43.7 43.7
24 44 4 44 .4 44 4 44 .4
25 46.7 46.7 46.7 46.7
26 42.1 42.2 42.8 42.3
27 42.9 42.9 42.9 42.9
28 30.0 30.0 30.0 30.0
|External Load
Days to wheel load 30 30 30 30
Wheel Load | 9000 9000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load lStress
lteration Contro!
Maximum lterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 478 478 478 478
28 Elastic Modulus 4140000 | 4140000 4140000 4140000
28 Shrinkage 0.00011 0.00011 0.00011 0.00011
28 Compresive Strength 5886 5886 5886 5886
Aggregate Type LS 7 LS 7 LS 7 LS 7
Slab-base Friction
Friction force 4 4 4 4
Slab movement -0.06 -0.06 -0.06 -0.06
Fatigue Information
Filexural Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30
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CRCP-7 INPUT FACTORIAL FOR SH-6S

|SRG Test Sections
Test Section A B C D
Steel Properties
Percentage of steel 0.0076 0.0065 0.0055 0.0067
Bar diameter 0.75 0.75 0.75 0.875
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 ! 29000000
Thermal Conficient 0.000005 | 0.0000005 | 0.0000005 | 0.0000005
Concrete Properties
Slab Thickness 15 15 15 15
Thermal Coefficient 0.0000066 | 0.0000066 | 0.0000066 | 0.0000066
Coefficient of variation 20 20 20 20
ify 1 1 1 1
Environmental Inputs
Curing Temperature 78.1 78.1 73.7 73.7
Days to full strength 28 28 28 28
Minimum yearly temp 37 37 37 37
Days to minimum temp 350 350 350 350
Minimum daily temp
DAY
1 78.2 78.2 72.7 72.7
2 75.2 75.2 70.7 70.7
3 69.2 69.2 67.8 67.8
4 68.1 68.1 68.6 68.6
5 67.2 67.2 67.0 67.0
6 59.4 59.4 59.9 59.9
7 53.0 53.0 53.0 53.0
8 52.0 52.0 52.6 52.6
9 55.2 55.2 55.3 55.3
10 63.2 63.2 62.9 62.9
11 53.3 53.3 52.7 52.7
12 45.6 45.6 45.7 45.7
13 45.2 45.2 45.2 45.2
14 63.4 63.4 63.4 63.4
15 55.8 55.8 55.8 55.8
16 48.2 48.2 48.2 48.2
17 52.0 52.0 52.0 52.0
18 52.8 52.8 52.8 52.8
19 63.4 63.4 63.4 63.4
20 64.1 64.1 64.1 64.1
21 53.5 53.5 53.5 53.5
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22 47.5 47.5 47.5 47.5
23 45.2 45.2 45.2 45.2
24 58.8 58.8 58.8 58.8
25 61.1 61.1 61.1 61.1
26 66.4 66.4 66.4 66.4
27 64.1 64.1 64.1 64.1
28 52.0 52.0 52.0 52.0
External Load
Days to wheel load 30 30 30 30
Wheel Load F 9000 8000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load 'Stress
iteration Control
Maximum Iterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 465 465 465 465
28 Elastic Modulus 5500000 5500000 5500000 5500000
28 Shrinkage 0.00018 0.00018 0.00018 0.00018
28 Compresive Strength 5273 5273 5273 5273
Aggregate Type SRG 8 SRG 8 SRG 8 SRG 8
Slab-base Friction
Friction . force 4 4 4 4
Slab moveant -0.06 -0.06 -0.06 -0.06
Fatigue Information
Flexural Strength 790 790 790 790
A coeff, 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30
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CRCP-7 INPUT FACTORIAL FOR SH-6S

ILS Test Sections
Test Section E F G H
Steel Properties
Percentage of steel 0.0075 0.0063 0.0074 0.0084
Bar diameter 0.875 0.75 0.75 0.75
Yield Stress| 60000 60000 60000 60000
Elastic Modulus 29000000 | 29000000 | 29000000 | 29000000
Thermal Coefficient
l
Concrete Properties
Slab Thickness 15 15 15 15
Thermal Coefficient 0.0000041 [ 0.0000041 | 0.0000041 | 0.0000041
Coefficient of variation 20 20 20 20
ify 1 1 1 i
Environmental [nputs
Curing Temperature 75.2 75.2 69 69
Days to full strength 28 28 28 28
Minimum vyearly temp 37 37 37 37
Days to minimum temp 350 350 35 35
Minimum daily temp
DAY
1 59.1 59.1 62.6 62.6
2 64.8 64.8 64.3 64.3
3 62.5 62.5 61.9 61.9
4 55.3 55.3 55.0 55.0
5 47.3 47.3 48.2 48.2
6 45.2 45.2 45.2 45.2
7 63.4 63.4 63.4 63.4
8 55.8 55.8 55.8 55.8
S 48.2 48.2 48.2 48.2
10 52.0 52.0 52.0 52.0
11 52.8 52.8 52.8 52.8
12 63.8 63.8 63.4 63.4
13 64.1 64.1 64.1 64.1
14 53.5 53.5 53.5 53.5
15 47.5 47.5 47.5 47.5
16 45.2 45.2 45.2 45.2
17 58.8 58.8 58.8 58.8
18 61.1 61.1 61.1 61.1
19 66.4 66.4 66.4 66.4
20 64.1 64.1 64.1 64.1
21 52.0 52.0 52.0 52.0
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22 48.2 48.2 48.2 48.2
23 52.0 52.0 52.0 52.0
24 63.4 63.4 63.4 63.4
25 71.0 71.0 71.0 71.0
26 64.1 64.1 64.1 64.1
27 57.3 57.3 57.3 57.3
28 55.0 55.0 55.0 55.0
External Load
Days to wheel load 30 30 30 30
Wheel Load | 9000 9000 9000 9000
Wheel base radius 6 6 6 6
Modulus of Subgrade 300 300 300 300
Wheel Load IStress
iteration Control
Maximum lterations 100 100 100 100
Tolerance 5 5 5 5
Concrete Properties
28 Tensile Strength 572 572 572 572
28 Elastic Modulus 5010000 5010000 5010000 5010000
28 Shrinkage 0.00016 0.00016 0.00016 0.00016
28 Compresive Strength 7085 7095 7095 7095
Aggregate Type 7 7 7 7
Slab-base Friction
Friction force 4 4 4 4
Slab movemlent -0.06 - -0.06 -0.06 -0.06
Fatigue Information
Flexural Strength 790 790 790 790
A coeff. 400000 400000 400000 400000
B coeff. 4 4 4 4
Variation % 30 30 30 30
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APPENDIX C. TEMPERATURE CORRELATION DATA

This appendix presents the data used to de-
velop the air-concrete temperature correlation dis-
cussed in Chapter 3. The concrete temperature
data correspond to values collected during early-
age monitoring of the winter test sections (col-
umns to the right). The data in the first column
(Weather Bureau) are the corresponding values

reported by the U.S. Weather Bureau from the
Houston Intemnational Airport, the weather station
closest to the test sections. The numbers in col-
umns 2 through 8 represent slab temperature
readings that occurred in the various test sections
when the air temperature was at the value shown
in column 1. All values are in °F.

Weather Bureau Concrete Pavement Measured Temperatures °F
Temperature °F

59 70 68 72
62 69 69 72
66 69 68 71
67 69 69 71
70 71 72 73
74 74 75 75
77 76 77 77
77 77 77 78
73 76 75 77
72 75 74 75
71 73 73 74
65 75 79 83 81 72 72 72
67 75 78 81 80 72 70 72
69 72 71 72
72 77 79 82 79

80 83 84 88 85 79 80 79
81 83 83 85 82 80 80 80
75 80 81 83 80 78 77 78
70 73 73 73 72 72 71 71
83 83 83 87 84 81 82 79
74 81 80 82 80 79 79 77
75 80 80 81 80 79 78 79
64 71 70 70 70 72 70 72
59 69 69 68 68 71 67 70
63 .72 73 74 73 75 74 73
61 69 71 69 70 72 69 70
58 67 68 66 66 70 66 68
49 58 58 56 56 60 56 60
47 © 55 55 53 53 58 54 56
53 63 66 67 65 67 65 63
44 56 57 56 57 55 56 56
44 57 56 56
45 56 57 57 57
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Weather Bureau
Temperature °F

49
48
47
45
45
69
42
41
45
65
50
46
32
53
52
62
60
44
40
37
36
45
55
56
50
49
48
52
60
63
70
73
74
67
61
62
63
64
69
71
70
67
66
68
69
69
69
71
74
73
74
70
70
70

58
59
54
45
65
48
47
44
60
60
52
42
69
68
77
71
62
60
58
57
54
67
70
64
63
62
61

68

66

Concrete Pavement Measured Temperatures

59
59
54
46
65
48
47
45
60
61
54
42

61
58
65
69
63
63
62
61

68

66

56

59
59
54
47
67
48
47
45
63
60
56
43

64
61
67
72
64
65
64
68

66

69

59
59
54
47
65
49
46
45
62
60
52
43

59

61
52
46
68
50
49
47
61
65
55
43

78
79

85
86
82
76
75
74
74

73
74
71
70
70
69
70
70
71
73
72
70
70
70
69

58

59
53
45
67
48
47
45
62
63
56
42

72
73

79
80
76
72
71
71
71

71
72
69
68
68
68
69
69
70
72
71
70
69
69
69

°F

59

59
54
46
65
48
49
43
60
62
54
43



Weather Bureau
Temperature °F

70
70
72
73
71
69
70
70
72
53
52
55
56
58
56
48
46
45
47
38
67
68
65
57
53
50
51
52
54
56
67
75
73
68
66
66
67
67
65
62
64
66
47
45
46
54
55
41
34
34
50
54
69
71

69

69

60

81
80
76
71
70
66
65

65
65
72
77
76
71
71
70
69

69
67
66
63
59
57
55
64
66
56
53
47
51
56
64

Concrete Pavement Measured Temperatures

68

69

59

57

68

60

64

64

80
81
76
71
69
66
65

64
64
72
76
75
71
71
69
68

68
66
66
62
57
70
55

64
56
52
48
51
55

67

68
68

72
71
69
67

69
62
61

59
63
60
54
53
55
60
52

65

55

63

53

53

69
68

72
71
68
67

69
61
61

60
63
61
53
55
54
59
53

63

55

63

53

54

°F



APPENDIX D. MEASURED CRACK SPACING DATA

This appendix presents the crack spacing data negative numbers correspond to the first 15-ft
for the test sections. The crack locations were transition zone.
measured with a “roll-a-tape” starting from the @
transition zone of each test section (in the direc-
tion of traffic). Whenever a crack was spotted, a
white mark was painted either on the shoulder or

Second column: “Observation Date” refers 1o
the crack data at first observance (occurrence
day). These data were not available for the

on the curve. The following information is pre- project placed in the summer.

sented for each test section: (3) Third column: “Crack Spacing” refers to the

(1) First column: “Crack Stations” presents the difference between the adjacent crack stations;
readings from the “roll-a-tape” in feet. The that is, it presents the “slab length.”
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SH-6 s Section A{Section B Section C Secton D
Crack Crack Crack Crack Crack Crack Crack Crack
Stations Spacing|Stations Spacing|Stations Spacing|Stations Spacing

-9.9 -11.0 -9.3 -12.6
0.1 10.0 -6.3 4.7 -3.9 5.4 -9.3 3.3
4.6 4.5 -5.1 1.2 -2.1 1.8 -5.0 4.3
5.4 0.8 -3.1 2.0 -1.5 0.6 -2.2 2.8
8.3 2.9 0.6 3.7 5.0 6.5 0.0 2.2
9.2 0.9 6.0 5.4 9.0 4.0 1.5 1.5
12.5 3.3 10.2 4.2 11.0 2.0 7.5 6.0
i15.2 2.7 11.6 1.4 12.3 1.3 10.6 3.1
25.9 10.7 12.6 1.0 20.0 7.7 14.4 3.8
28.3 2.4 15.5 2.9 26.7 6.7 20.3 5.9
36.0 7.7 16.6 1.1 28.2 1.5 30.8 10.5
38.4 2.4 18.5 1.9 34.3 6.1 32.2 1.4
40.9 2.5 20.9 2.4 42.6 8.3 38.0 5.8
43.3 2.4 23.1 2.2 44 .4 1.8 46.6 8.6
44.3 1.0 25.6 2.5 50.4 6.0 52.6 6.0
45.9 1.6 26.6 1.0 54.5 4.1 57.2 4.6
47.7 1.8 28.2 1.6 60.9 6.4 59.9 2.7
49.3 1.6 30.8 2.6 69.7 8.8 61.1 1.2
52.8 3.5 33.8 3.0 70.6 0.9 63.3 2.2
56.8 4.0 40.7 6.9 76.7 6.1 65.9 2.6
61.2 4.4 42.6 1.9 82.4 5.7 67.3 1.4
65.2 4.0 49.5 6.9 85.0 2.6 68.4 1.1
69.6 4.4 50.2 0.7 - 88.5 3.5 70.0 1.6
71.0 1.4 53.9 3.7 90.8 2.3 71.5 1.5
73.9 2.9 54.7 0.8 92.6 1.8 73.3 1.8
74.4 0.5 60.7 6.0 97.4 4.8 81.4 8.1
76.6 2.2 66.4 5.7 106.6 9.2 83.4 2.0
84.0 7.4 69.0 2.6 107.1 0.5 85.5 2.1
88.3 4.3 71.2 2.2 113.8 6.7 89.1 3.6
89.5 1.2 74.0 2.8 123.4 9.6 89.8 0.7
91.3 1.8 76.2 2.2 125.0 1.6 91.6 1.8
93.3 2.0 82.6 6.4 127.4 2.4 96.5 4.9
94.3 1.0 83.5 0.9 133.6 6.2 98.0 1.5
95.1 0.8 84.9 1.4 139.1 5.5 100.1 2.1
95.8 0.7 86.1 1.2 142.6 3.5 109.6 9.5
97.2 1.4 89.7 3.6 148.3 5.7 110.3 0.7
98.6 1.4 95.0 5.3 151.3 3.0 117.1 6.8
99.7 1.1 98.9 3.9 167.9 16.6 121.6 4.5
101.4 1.7 101.5 2.6 169.0 1.1 123.2 1.6
102.9 1.5 104.0 2.5 174.3 5.3 125.9 2.7
104.4 1.5 106.5 2.5 175.7 1.4 127.9 2.0
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105.7 1.3 110.1 3.6 181.5 5.8 134.3 6.4
107.6 1.9 111.2 1.1 186.7 5.2 138.5 4.2
109.1 1.5 112.8 1.6 187.1 0.4 145.0 6.5
111.3 2.2 118.2 5.4 187.4 0.3 151.0 6.0
114.5 3.2 121.7 3.5 188.5 1.1 154.7 3.7
117.2 2.7 124.0 2.3 190.0 1.5 167.1 12.4
120.9 3.7 127.2 3.2 195.5 5.5 170.4 3.3
122.9 2.0 130.1 2.9 198.0 2.5 175.7 5.3
124.6 1.7 136.1 6.0 204.8 6.8 185.9 10.2
127.2 2.6 139.7 3.6 206.4 1.6 188.2 2.3
128.3 1.1 141.5 1.8 210.3 3.9 190.3 2.1
129.5 1.2 149.7 8.2 193.4 3.1
131.1 1.6 151.9 2.2 195.8 2.4
132.3 1.2 152.7 0.8 197.7 1.9
134.1 1.8 156.9 4.2 199.0 1.3
141.0 6.9 158.6 1.7 203.7 4.7
145.4 4.4 165.6 7.0 204.7 1.0
148.1 2.7 168.8 3.2 215.0 10.3
153.9 5.8 170.4 1.6

160.3 6.4 171.5 1.1

161.3 1.0 173.0 1.5

162.2 0.9 174.3 1.3

164.3 2.1 176.4 2.1

165.4 1.1 179.4 3.0

168.9 3.5 184.0 4.6

170.2 1.3 189.4 5.4

170.8 0.6 192.7 3.3

176.0 5.2 194.7 2.0

177.5 1.5 201.3 6.6

181.3 3.8 212.3 11.0

185.5 4.2

189.9 4.4

193.4 3.5

1984.9 1.5

196.1 1.2

198.0 1.9

199.5 1.5

201.2 1.7

205.5 4.3

208.9 3.4

212.5 3.6

215.4 2.9

Average 2.6 |Average 3.0 |Average 4.4 |Average 3.9
Stdev 1.9 Stdev 1.8 Stdev 3.2 Stdev 2.8
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Section E

Section F

Section G

Section H

Crack Crack
Stations Spacing

Crack Crack
Stations Spacing

Crack Crack
Stations Spacing

Crack Crack
Stations Spacing|

-10.8

-9.1

-11.2

-10.6

-5.1 5.7 -2.1 7.0 -8.8 2.4 -2.0 8.6
5.3 10.4 9.6 11.7 -6.4 2.4 8.9 10.9
10.3 5.0 15.0 5.4 -4.3 2.1 10.0 1.1
11.8 1.5 16.5 1.5 3.4 7.7 15.8 5.8
17.0 5.2 17.8 1.3 6.1 2.7 18.4 2.6
25.2 8.2 28.5 10.7 7.8 1.7 20.0 1.6
34.4 9.2 34.4 5.9 16.4 8.6 21.4 1.4
37.7 3.3 41.8 7.4 23.3 6.9 23.0 1.6
38.1 0.4 50.7 8.9 27.2 3.9 29.7 6.7
39.1 1.0 56.0 5.3 40.0 12.8 40.0 10.3
49.8 10.7 60.8 4.8 43.0 3.0 48.2 8.2
53.0 3.2 66.0 5.2 51.3 8.3 56.4 8.2
61.6 8.6 77.0 11.0 571 5.8 59.2 2.8
62.6 1.0 78.4 1.4 61.3 4.2 61.1 1.9
68.5 5.9 80.6 2.2 62.2 0.9 72.5 11.4
76.2 7.7 81.5 0.9 65.6 3.4 76.4 3.9
83.9 7.7 82.0 0.5 66.9 1.3 78.4 2.0
86.4 2.5 93.7 11.7 69.9 3.0 80.6 2.2
91.7 5.3 98.2 4.5 78.7 8.8 88.1 7.5
93.1 1.4 111.1 12.9 83.1 4.4 98.3 10.2
97.3 4.2 117.1 6.0 89.0 5.9 99.6 1.3
101.4 4.1 121.5 4.4 97.2 8.2 100.7 1.1
110.0 8.6 132.9 11.4 102.0 4.8 103.5 2.8
117.7 7.7 143.2 10.3 107.4 5.4 111.8 8.3
130.7 13.0 152.3 9.1 112.7 5.3 120.3 8.5
134.0 3.3 154.6 2.3 121.8 9.1 123.9 3.6
136.2 2.2 158.0 3.4 124.9 3.1 132.5 8.6
138.6 2.4 166.0 8.0 135.2 10.3 134.0 1.5
149.6 11.0 167.0 1.0 140.1 4.9 136.1 2.1
154.7 5.1 173.9 6.9 142.3 2.2 144.9 8.8
159.0 4.3 179.7 5.8 148.3 6.0 159.2 14.3
166.5 7.5 189.7 10.0 156.4 8.1 176.6 17.4
172.4 5.9 192.9 3.2 164.1 7.7 178.3 1.7
175.9 3.5 195.4 2.5 167.3 3.2 184.3 6.0
180.5 4.6 205.3 9.9 174.8 7.5 191.0 6.7
187.6 71 211.0 5.7 182.8 8.0 198.9 7.9
189.8 2.2 211.9 0.9 184.9 2.1 206.4 7.5
198.5 8.7 185.6 0.7 218.5 12.1
202.3 3.8 197.2 11.6
204.3 2.0 205.3 8.1
213.2 8.9 210.5 5.2
Average 5.4 |Average 5.8 |Average 5.5 |Average 5.6
Stdev 3.2 Stdev 3.7 Stdev 3.1 Stdev - 4.2
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SH-6 w Section A Section B

Crack  Observation Crack Crack  Observation Crack

Stations Date Spacing | Stations Date Spacing
-11.5 1/12/80 -11.5 11/20/90

-9.0 1/16/90 2.5 -5.5 1/13/90 6.0
-1.5 1/13/90 7.5 -2.5 1/13/90 3.0
9.8 1/16/90 11.3 4.6 1/13/90 7.1
12.0 1/13/90 2.2 12.4 2/1/90 7.8
23.1 1/12/90 11.1 21.1 1/12/90 8.7
32.0 1/12/90 8.9 25.9 1/13/90 4.8
35.1 11/20/90 3.1 30.9 1/13/90 5.0
42.6 1/12/90 7.5 37.8 1/12/90 6.9
53.7 1/12/90 11.1 44.6 2/1/90 6.8
60.5 1/13/80 6.8 45 .1 1/12/80 0.5
65.4 1/12/90 4.9 53.6 1/13/90 8.5
76.3 1/13/90 10.9 62.1 1/12/90 8.5
79.4 11/20/90 3.1 64.2 11/20/90 2.1
81.0 1/13/90 1.6 69.0 1/12/90 4.8
94.4 i/13/90 13.4 79.3 1/13/90 10.83
99.2 1/12/90 4.8 81.3 1/12/90 2.0
100.9 2/13/91 1.7 84.1 1/13/90 2.8
113.0 1/13/90 12.1 89.0 2/13/91 4.9
123.8 1/13/90 10.8 94.9 1/13/90 5.9
125.1 1/12/90 1.3 104.3 1/12/90 9.4
127.6 2/13/91 2.5 106.5 1/13/90 2.2
139.4 2/13/91 11.8 116.2 1/12/90 9.7
141.8 1/13/90 2.4 127.8 1/12/90 11.6
145.3 1/16/90 3.5 130.4 11/20/90 2.6
151.4 2/13/91 6.1 132.2 - 1/13/980 1.8
152.6 1/16/90 1.2 141.3 1/12/90 9.1
163.8 11/20/90 11.2 144.3 2/13/91 3.0
168.7 1/13/90 4.9 145.0 11/20/90 0.7
171.3 1/13/90 2.6 - 159.5 11/20/90 14.5
173.9 1/13/90 2.6 165.7 11/20/90 6.2
182.8 1/16/90 8.9 168.8 - 2/13/91 3.1
189.8 1/13/90 7.0 172.0 1/12/90 3.2
192.4 1/13/90 2.6 180.3 2/1/90 8.3
199.2 1/13/90 6.8 189.0 1/13/90 8.7
206.8 1/16/90 7.6 203.0 1/13/90 14.0

Average 6.1 Average 5.9
Stdev 3.9 Stdev 3.5
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Section C Section D
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing

-13.2 2/13/91 -5.6 2/1/90
-9.5 1/13/90 3.7 1.5 1/16/90 7.1
-4.5 1/13/90 5.0 8.0 1/16/90 6.5
1.3 11/20/90 5.8 8.7 1/13/90 0.7
5.2 2/13/91 3.9 23.5 1/13/90 14.8
9.5 1/12/90 4.3 37.0 2/13/91 13.5
20.8 2/1/90 11.3 37.7 1/13/90 0.7
21.2 1/13/90 0.4 39.8 2/13/91 2.1
37.7 1/13/90 16.5 47.0 2/13/91 7.2
46.4 2/13/91 8.7 52.0 11/20/90 5.0
54.5 1/13/90 8.1 62.0 11/20/90 10.0
72.2 1/13/90 17.7 68.0 1/16/90 6.0
86.1 2/1/90 13.9 71.6 1/13/90 3.6
95.5 1/13/90 9.4 86.0 1/16/90 14.4
97.3 2/13/91 1.8 86.5 11/20/90 0.5
112.0 11/20/90 14.7 95.2 2/13/91 8.7
117.1 1/13/90 5.1 103.6 1/13/90 8.4
131.5 1/13/90 14.4 105.5 2/1/90 1.9
137.2 2/13/91 5.7 117.6 2/1/90 12.1
148.4 2/1/90 11.2 123.0 2/1/90 5.4
157.0 1/16/90 8.6 124.1 11/20/90 1.1
163.3 11/20/90 6.3 134.1 2/1/90 10.0
175.0 1/13/90 11.7 137.9 2/13/91 3.8
186.4 1/13/90 11.4 141.6 1/13/90 3.7
204.0 1/13/90 17.6 153.0 1/13/90 11.4
158.4 11/20/90 5.4
161.0 1/16/90 2.6
166.6 2/1/90 5.6
175.3 11/20/90 8.7
176.4 1/13/90 1.1
191.0 2/1/90 14.6
196.0 11/20/90 5.0
202.0 11/20/90 6.0
209.0 2/13/91 7.0
210.0 11/20/90 1.0
215.0 11/20/90 5.0
Average 9.3 Average 6.5
Stdev 4.9 Stdev 4.5
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Section E Section F
Crack  Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |
-7.5 2/1/90 0.6 1/22/90
5.1 11/20/90 12.6 12.7 1/22/90 12.1
20.1 1/22/90 15.0 19.4 2/13/91 6.7
34.0 2/1/90 13.9 30.4 1/22/90 11.0
46.8 1/22/90 12.8 39.2 11/20/90 8.8
61.3 11/20/90 14.5 51.0 2/13/91 11.8
66.4 2/13/90 5.1 62.6 1/22/90 11.6
76.5 1/22/90 10.1 71.0 2/13/91 8.4
92.8 1/22/90 16.3 84.0 1/22/90 13.0
102.7 2/13/90 9.9 97.8 2/13/91 13.8
110.0 1/22/90 7.3 101.4 2/13/91 3.6
121.0 1/22/90 11.0 108.0 11/20/90 6.6
126.8 2/13/90 5.8 119.6 2/13/91 11.6
136.0 1/22/90 9.2 130.8 2/13/91 11.2
144 .1 2/13/90 8.1 142.3 1/22/90 11.5
149.6 11/20/90 5.5 159.0 11/20/90 16.7
158.4 11/20/90 8.8 172.0 1/22/90 13.0
166.5 2/13/90 8.1 182.0 11/20/90 10.0
170.0 2/13/90 3.5 187.1 2/13/91 5.1
176.2 1/22/90 6.2 193.0 1/22/90 5.9
189.5 11/20/90 13.3 201.5 11/20/90 8.5
198.0 2/13/90 8.5 210.0 2/13/91 8.5
-205.3 2/13/90 7.3
208.0 11/20/90 2.7
Average 9.6 Average 10.1
Stdev 3.7 Stdev 3.4
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Section G Section H
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |
-9.7 1/22/90 -9.0 1/22/90

-2.0 2/13/91 7.7 -2.0 1/22/90 7.0
9.3 11/20/90 11.3 5.0 11/20/90 7.0
12.4 2/13/91 3.1 11.2 2/13/91 6.2
21.9 11/20/90 9.5 22.3 1/22/90 11.1
26.5 1/22/90 4.6 40.5 11/20/90 18.2
38.8 2/14/90 12.3 55.3 11/20/90 14.8
53.0 1/22/90 14.2 63.3 1/22/90 8.0
64.8 1/22/90 11.8 69.0 11/20/90 5.7
71.9 11/20/90 7.1 75.1 2/13/91 6.1
86.0 1/22/90 14.1 84.5 1/22/90 9.4
92.0 11/20/90 6.0 90.0 11/20/90 5.5
104.3 1/22/90 12.3 92.0 1/22/90 2.0
116.7 2/13/91 12.4 102.2 1/22/90 10.2
125.0 11/20/90 8.3 103.3 2/13/91 1.1
141.0 11/20/90 16.0 108.1 2/13/91 4.8
156.3 1/22/90 15.3 110.5 2/13/91 2.4
170.0 1/22/90 13.7 117.0 11/20/90 6.5
181.2 1/22/90 11.2 125.3 2/13/91 8.3
195.4 2/13/91 14.2 127.0 1/22/90 1.7
202.2 1/22/90 6.8 130.0 11/20/90 3.0
209.1 2/13/91 6.9 139.4 2/13/91 9.4
145.0 1/22/90 5.6

155.5 2/13/91 10.5

161.7 1/22/90 6.2

172.3 1/22/90 10.6

177.6 2/13/91 5.3

180.0 2/13/91 2.4

190.5 2/14/90 10.5

205.0 11/20/90 14.5

213.2 2/13/91, 8.2

Average 10.9 Average 7.0

Stdev 3.9 Stdev 4.4
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BW-8 Section A Section B
Crack Observation Crack Crack  Observation Crack
Stations Date Spacing | Stations Date Spacing |
-13.4 2/13/91 -9.9 2/13/91
-8.6 2/13/91 4.8 -5.6 11/29/89 4.3
-3.2 11/29/89 5.4 6.9 12/5/89 12.5
1.0 12/15/89 4.2 15.0 12/5/89 8.1
3.0 4/2/90 2.0 26.3 11/29/89 11.3
8.1 11/21/90 5.1 30.3 11/29/89 4.0
15.0 12/5/89 6.9 44.5 11/29/89 14.2
20.3 4/2/90 5.3 49.8 11/21/90 5.1
24.8 4/2/90 4.5 51.1 11/21/90 1.5
26.2 11/29/89 1.4 57.6 11/29/89 6.5
34.6 11/29/89 8.4 66.8 12/15/89 9.2
45.0 11/29/89 10.4 73.5 11/29/89 6.7
51.1 12/5/89 6.1 77.4 11/30/89 3.9
60.7 11/29/89 9.6 88.6 12/5/89 11.2
66.0 12/15/89 5.3 93.8 4/2/90 5.2
69.5 12/21/89 3.5 98.2 11/29/89 4.4
71.0 11/29/89 1.5 105.0 12/21/89 6.8
76.6 11/29/89 5.6 115.4 11/30/89 10.4
83.2 4/2/90 6.6 128.5 11/31/89 13.1
88.2 11/29/89 5.0 133.3 11/28/89 4.8
95.0 11/29/89 6.8 138.6 4/2/90 5.3
106.4 11/29/89 11.4 145.8 12/15/89 7.2
113.6 11/29/89 7.2 158.7 11/30/89 12.9
120.6 11/29/89 7.0 170.1 4/2/90 11.4
134.3 11/31/89 13.7 174.4 11/30/89 4.3
146.7 11/29/89 12.4 177.7 4/2/90 3.3
148.6 12/5/89 1.9 180.3 2/13/91 2.6
150.8 12/15/89 2.2 182.7 4/2/90 2.4
154.7 11/29/89 3.9 190.6 12/5/89 7.9
158.6 4/2/90 3.9 202.0 12/5/89 11.4
160.8 4/2/90 2.2 211.0 11/29/89 9.0
165.7 4/2/90 4.9
169.9 11/29/89 4.2
177.6 11/30/89 7.7
189.7 11/29/89 12.1
190.7 12/21/89 1.0
200.0 11/29/89 9.3
207.9 11/21/90 7.9
209.1 11/21/90 1.2
212.2 11/28/89 3.1
Average 6.0 Average 71
Stdev 3.4 Stdev 3.6
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Section C Section D
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |

-12.8 12/21/89 -9.3 11/29/89
-8.5 11/29/89 4.3 -3.0 12/21/89 6.3
0.2 12/21/89 8.7 4.5 11/30/89 7.5
1.6 12/15/89 1.4 8.3 4/2/90 3.8
9.7 11/28/89 8.1 15.2 11/30/89 6.9
21.6 11/29/89 11.9 16.8 11/21/90 1.6
30.2 11/29/89 8.6 18.8 4/2/90 2.0
44 .4 11/31/89 14.2 21.7 11/21/90 2.9
54.3 12/21/89 9.9 27.2 12/5/89 5.5
58.4 11/29/89 4.1 35.6 11/28/89 8.4
66.1 11/30/89 7.7 44 .6 12/5/89 9.0
78.3 11/28/89 12.2 49.2 12/21/89 4.6
80.5 12/21/89 2.2 56.0 12/21/89 6.8
97.3 11/28/89 16.8 63.5 11/29/89 7.5
105.1 11/31/89 7.8 71.5 12/5/89 8.0
118.8 11/28/89 13.7 85.4 12/15/89 13.9
132.6 11/29/89 13.8 87.5 11/31/89 2.1
134.7 12/21/89 2.1 97.3 12/5/89 9.8
136.9 11/29/89 2.2 103.0 2/13/91 5.7
152.7 11/29/89 15.8 106.4 11/28/89 3.4
162.8 11/29/89 10.1 117.4 11/30/89 11.0
170.0 12/21/89 7.2 121.2 2/13/91 3.8
171.0 2/13/91 1.0 128.1 11/30/89 6.9
174.0 2/13/91 3.0 144.0 12/5/89 15.9
181.5 11/28/89 7.5 147.6 11/28/89 3.6
191.6 11/29/89 10.1 156.2 4/2/90 8.6
199.9 11/29/89 8.3 163.7 11/29/89 7.5
201.7 11/21/90 1.8 172.8 11/30/89 9.1
210.0 2/13/91 8.3 179.2 11/21/90 6.4
211.1 11/31/89 1.1 186.1 11/31/89 6.9
197.9 11/31/89 11.8
204.1 12/15/89 6.2
211.0 12/5/89 6.9
Average 8.3 Average 6.9
Stdev 4.8 Stdev 3.5
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Section E Section F
Crack Observation Crack Crack  Observation Crack
Stations Date Spacing | Stations Date Spacing |
-10.0 11/30/89 -9.5 11/21/90
-3.8 11/21/90 6.2 1.7 11/30/89 11.2
5.4 11/30/89 9.2 9.9 12/8/89 8.2
15.9 11/30/89 10.5 19.2 4/2/90 9.3
25.2 12/21/89 9.3 31.9 11/29/89 12.7
26.5 2/13/91 1.3 33.1 2/13/91 1.2
30.0 11/30/89 3.5 42.0 4/2/90 8.9
36.2 4/2/90 6.2 52.5 11/30/89 10.5
43.8 11/31/89 7.6 63.2 12/15/89 10.7
54 .1 11/21/90 10.3 76.1 12/21/89 12.9
63.1 11/30/89 9.0 91.5 11/30/89 15.4
68.6 4/2/90 5.5 94.3 4/2/90 2.8
70.5 12/15/89 1.9 107.5 11/30/89 13.2
79.0 12/15/89 8.5 120.3 11/28/89 12.8
84.5 11/30/89 5.5 126.0 12/15/89 5.7
96.2 12/15/89 11.7 136.3 11/30/89 10.3
106.0 12/5/89 9.8 141.3 12/21/89 5.0
114.5 11/29/89 8.5 143.9 11/30/89 2.6
120.7 4/2/90 6.2 158.0 11/30/89 14 .1
128.7 11/30/89 8.0 170.0 12/5/89 12.0
137.6 12/5/89 8.9 182.0 11/30/89 12.0
151.6 11/30/89 14.0 186.7 11/21/90 4.7
163.9 12/5/89 12.3 190.7 4/2/90 4.0
172.1 11/28/89 8.2 200.0 11/28/89 9.3
177.3 12/21/89 5.2 209.8 12/5/89 9.8
183.6 12/15/89 6.3
194.0 12/5/89 10.4
201.2 12/21/89 7.2
202.8 2/13/91 1.6
214.0 12/8/89 11.2
217.9 11/21/90 3.9
Average 7.9 Average 9.0
Stdev 3.1 Stdev 4.2
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Section G Section H
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |
-8.2 11/21/90 -5.0 12/21/89
0.8 11/30/89 9.0 -3.2 12/21/89 1.8
8.4 12/21/89 7.6 2.8 11/30/89 6.0
9.9 2/13/91 1.5 6.8 12/21/89 4.0
18.0 11/30/89 8.1 11.3 4/2/90 4.5
24.7 12/5/89 6.7 17.5 11/29/89 6.2
34.0 12/21/89 9.3 19.3 11/30/89 1.8
36.4 11/28/89 2.4 32.3 12/21/89 13.0
47.8 11/21/90 11.4 35.6 11/29/89 3.3
49.4 11/30/89 1.6 41.1 12/21/89 5.5
52.8 11/31/89 3.4 50.0 11/30/89 8.9
60.8 12/21/89 8.0 56.8 12/21/89 6.8
63.8 12/21/89 3.0 62.6 12/5/89 5.8
67.0 11/29/89 3.2 70.9 12/5/89 8.3
76.2 4/2/90 9.2 78.5 12/21/89 7.6
78.3 11/30/89 2.1 85.3 11/28/89 6.8
82.5 4/2/90 4.2 94.7 12/21/89 9.4
91.2 12/5/89 8.7 105.4 11/29/89 10.7
94 .1 4/2/90 2.9 112.0 12/21/89 6.6
102.0 12/5/89 7.9 120.0 11/30/89 8.0
111.0 12/8/89 9.0 126.8 12/21/89 6.8
121.4 11/28/89 10.4 132.5 12/21/89 5.7
135.2 11/29/89 13.8 134.4 11/31/89 1.9
143.7 4/2/90 8.5 136.6 11/30/89 2.2
147.9 4/2/90 4.2 143.9 12/21/89 7.3
149.0 11/29/89 1.1 148.0 11/30/89 4.1
152.0 2/13/91 3.0 155.1 11/21/90 7.1
160.6 12/5/89 8.6 165.6 11/30/89 10.5
164.2 12/21/89 3.6 172.2 12/21/89 6.6
168.1 11/31/89 3.9 179.1 11/30/89 6.9
171.9 2/13/91 3.8 188.9 4/2/90 9.8
176.5 12/21/89 4.6 192.0 11/29/89 3.1
183.4 11/29/89 6.9 193.2 12/21/89 1.2
186.0 12/21/89 2.6 205.0 11/30/89 11.8
193.4 4/2/90 7.4
200.1 12/5/89 6.7
203.1 11/29/89 3.0
211.2 11/21/90 8.1
214.0 12/5/89 2.8
215.2 11/21/90 1.2
-Average 5.9 Average 6.3
Stdev 3.2 Stdev 2.8
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IH-45 Section A Section B
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |
-14.7 11/21/90 -12.4 1/21/90
-4.9 1/26/90 9.8 -4 .1 2/13/91 8.3
6.2 1/26/90 11.1 -3.4 2/13/91 0.7
7.5 2/13/91 1.3 -0.3 1/22/90 3.1
6.5 11/21/90 9.0 5.2 1/26/90 5.5
21.2 2/13/91 4.7 7.6 1/20/90 2.4
24.3 1/26/90 3.1 8.2 2/13/91 0.6
26.5 2/13/91 2.2 10.9 2/13/91 2.7
27.4 2/13/91 0.9 16.9 1/22/90 6.0
32.8 1/31/90 5.4 22.6 1/26/90 5.7
38.2 11/21/90 5.4 28.0 1/21/90 5.4
41.1 1/25/90 2.9 30.9 2/13/91 2.9
52.3 1/31/90 11.2 33.5 1/20/90 2.6
53.0 1/22/90 0.7 36.4 1/22/90 2.9
59.0 2/13/91 6.0 42.0 2/13/91 5.6
63.7 1/26/90 4.7 43.2 2/13/91 1.2
66.7 1/26/90 3.0 45.0 2/13/91 1.8
72.2 1/21/90 5.5 47.5 1/20/90 2.5
82.9 1/20/90 10.7 55.0 2/13/91 7.5
83.5 2/13/91 0.6 59.2 2/13/91 4.2
85.3 1/20/90 1.8 65.8 1/20/90 6.6
86.4 2/13/91 1.1 73.1 1/21/90 7.3
91.8 1/22/90 5.4 75.9 1/21/90 2.8
94.8 1/22/90 3.0 84.1 2/13/91 8.2
98.0 1/22/90 3.2 84.9 11/21/90 0.8
108.9 2/13/91 10.9 89.7 1/20/90 4.8
111.9 1/20/90 3.0 98.5 2/13/91 8.8
114.5 1/21/90 2.6 99.8 1/31/90 1.3
117.6 1/21/90 3.1 102.0 1/22/90 2.2
129.2 11/21/90 11.6 104.3 2/13/91 2.3
133.9 1/21/90 4.7 110.0 1/22/90 5.7
142.8 2/13/91 8.9 117.7 2/13/91 7.7
147.8 2/13/91 5.0 118.4 1/21/90 0.7
148.9 1/20/90 . 1.1 118.8 11/21/90 0.4
149.2 1/12/90 0.3 121.3 2/13/91 2.5
150.4 2/13/91 1.2 127.0 1/20/90 5.7
151.2 2/13/91 0.8 137.2 2/13/91 10.2
156.9 1/22/90 5.7 138.5 2/13/91 1.3
167.2 2/13/91 10.3 142.9 1/22/90 4.4
168.9 1/20/90 1.7 149.4 11/21/90 6.5
170.8 1/21/90 1.9 154.1 1/26/90 4.7
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CONTINUED

173.7 1/31/90 2.9 158.0 1/22/90 4.9
182.2 2/13/91 8.5 160.7 1/20/90 1.7
183.0 1/21/90 0.8 166.6 1/22/90 5.9
190.7 1/26/90 7.7 169.2 1/22/90 2.6
193.6 2/13/91 2.9 172.0 1/20/90 2.8
197.7 1/20/90 4.1 178.3 11/21/90 6.3
199.4 2/13/91 1.7 185.0 1/22/90 6.7
201.7 1/22/90 2.3 193.9 11/21/90 8.9
204.6 1/22/90 2.9 200.0 1/20/90 6.1
207.5 2/13/91 2.9 203.0 1/22/90 3.0
215.0 11/21/90 7.5 205.8 1/26/90 2.8
211.7 2/13/91 5.9

Average 4.3 Average 4.3

Stdev 3.3 Stdev 2.6
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Section C Section D
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing |
-11.1 1/26/90 -8.2 11/21/90
-6.2 2/13/91 4.9 -5.0 1/20/90 3.2
-0.6 1/21/90 5.6 -2.5 1/22/90 2.5
5.0 2/13/91 5.6 -0.6 1/20/90 1.9
8.0 1/20/90 3.0 12.6 1/21/90 13.2
10.9 2/13/91 2.9 13.7 2/13/91 1.1
17.0 11/21/90 6.1 22.0 2/13/91 8.3
25.4 1/20/90 8.4 25.1 1/26/90 3.1
30.9 11/21/90 5.5 26.5 1/20/90 1.4
33.6 1/26/90 2.7 33.5 2/13/91 7.0
36.3 1/21/90 2.7 38.2 1/22/90 4.7
42.1 2/13/91 5.8 39.0 2/13/91 0.8
45.7 1/21/90 3.6 44.6 2/13/91 5.6
53.4 2/13/91 7.7 49.5 1/22/90 4.9
54.4 2/13/91 1.0 50.5 1/25/90 1.0
61.7 1/22/90 7.3 56.3 1/20/90 5.8
64.8 1/20/90 3.1 58.7 1/22/90 2.4
75.8 11/21/90 11.0 61.9 1/26/90 3.2
81.5 1/21/90 5.7 64.7 1/22/90 2.8
84.3 1/21/90 2.8 67.7 1/20/90 3.0
87.5 2/13/91 3.2 70.3 1/20/90 2.6
90.6 2/13/91 3.1 75.9 2/13/91 5.6
96.3 1/20/90 5.7 78.9 2/13/91 3.0
102.0 2/13/91 5.7 82.2 11/21/90 3.3
111.1 1/22/90 9.1 89.2 1/21/90 7.0
115.1 1/26/90 4.0 95.4 1/22/90 6.2
118.2 1/31/90 3.1 101.8 2/13/91 6.4
121.7 2/13/91 3.5 105.4 1/22/90 3.6
126.5 1/21/90 4.8 112.4 1/22/90 7.0
137.6 2/13/91 11.1 115.2 1/26/90 2.8
138.8 1/22/90 1.2 120.4 1/20/90 5.2
146.7 1/21/90 7.9 121.7 2/13/91 1.3
152.1 2/13/91 5.4 129.6 2/13/91 7.9
157.7 1/20/90 5.6 135.5 1/22/90 5.9
160.3 1/22/90 2.6 141.0 2/13/91 5.5
168.8 2/13/91 8.5 142.0 1/26/90 1.0
171.9 " 1/26/90 3.1 144.3 2/13/91 2.3
174.6 1/20/90 2.7 152.1 1/20/90 7.8
177.6 1/22/90 3.0 154.9 1/20/90 2.8
180.3 2/13/91 2.7 164.0 1/22/90 9.1
185.6 11/21/90 5.3 168.9 2/13/91 4.9
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194.0 11/21/90 8.4 170.3 1/20/90 1.4
203.1 2/13/91 9.1 172.0 1/21/90 1.7
208.1 1/22/90 5.0 174.8 1/26/90 2.8
214.9 2/13/91 6.8 176.9 1/21/90 2.1
177.9 1/26/90 1.0

188.0 1/22/90 10.1

189.2 11/21/90 1.2

200.5 11/21/90 11.3

205.6 1/23/90 5.1

208.5 1/23/90 2.9

“Average 5.0 Average 4.5

Stdev 2.6 Stdev 3.0
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Section E Section F
Crack Observation Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacing
-9.6 1/26/90 -11.6 2/13/91
2.0 1/25/90 11.6 -6.0 1/26/90 5.6
11.5 11/21/90 9.5 3.8 2/13/91 9.8
17.6 11/21/90 6.1 11.2 11/21/90 7.4
26.3 1/31/90 8.7 19.3 2/13/91 8.1
32.8 2/13/91 6.5 21.6 2/13/91 2.3
35.5 2/13/91 2.7 25.5 2/13/91 3.9
37.7 2/13/91 2.2 26.0 2/13/91 0.5
44.9 1/26/90 7.2 26.9 2/13/91 0.9
48.5 2/13/91 3.6 33.9 11/21/90 7.0
59.5 11/21/90 11.0 45.2 2/13/91 11.3
61.2 2/13/91 1.7 51.8 1/31/90 6.6
64.7 11/21/90 3.5 52.9 1/31/90 1.1
72.6 2/13/91 7.9 57.7 11/21/90 4.8
76.0 11/21/90 3.4 66.3 2/13/91 8.6
78.8 2/13/91 2.8 74.7 11/21/90 8.4
81.4 2/13/91 2.6 77.0 2/13/91 2.3
86.3 11/21/90 4.9 82.2 11/21/90 5.2
93.5 11/21/90 7.2 89.7 1/25/90 7.5
101.0 11/21/90 7.5 99.1 2/13/91 9.4
102.8 2/13/91 1.8 103.8 2/13/91 4.7
108.2 1/26/90 5.4 104.9 11/21/90 1.1
111.1 2/13/91 2.9 116.8 2/13/91 11.9
113.8 2/13/91 2.7 124.0 1/26/90 7.2
119.7 2/13/91 5.9 130.1 2/13/91 6.1
124.6 2/13/91 4.9 137.1 2/13/91 7.0
125.6 2/13/91 1.0 140.5 1/25/90 3.4
134.2 2/13/91 8.6 149.0 11/21/90 8.5
139.8 11/21/90 5.6 163.2 11/21/90 14.2
151.0 2/13/91 11.2 168.8 1/26/90 5.6
152.7 11/21/90 1.7 172.7 2/13/91 3.9
154.9 2/13/91 2.2 179.9 11/21/90 7.2
158.5 2/13/91 3.6 187.1 11/21/90 7.2
160.5 2/13/91 2.0 193.9 2/13/91 6.8
167.5 1/25/90 7.0 197.1 2/13/91 3.2
176.9 2/13/91 9.4 202.8 1/25/90 5.7
178.5 11/21/90 1.6 205.2 2/13/91 2.4
182.6 11/21/90 4.1 214.8 1/26/90 9.6
186.6 1/26/90 4.0
192.8 11/21/90 6.2
194.7 2/13/91 1.9
201.0 1/26/90 6.3
205.4 11/21/90 4.4
210.2 2/13/91 4.8
214.4 2/13/91 4.2
Average 4.8 Average 6.0
Stdev 2.8 Stdev 3.3
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Section G Section H
Crack Observation  Crack Crack Observation Crack
Stations Date Spacing | Stations Date Spacin
-15.2 11/21/90 -10.0 1/26/90 97
-11.1 2/13/91 4.1 -5.2 2/13/91 4.8
-5.0 2/13/91 6.1 -4.2 2/13/91 1.0
0.5 2/13/91 5.5 2.1 1/26/90 6.3
2.5 1/26/90 - 2.0 7.0 2/13/91 4.9
9.3 2/13/91 6.8 12.9 1/25/90 5.9
10.6 2/13/91 1.3 18.4 1/26/90 5.5
16.2 2/13/91 5.6 24 .1 2/13/91 5.7
22.0 11/21/90 5.8 30.4 1/25/90 6.3
26.9 2/13/91 4.9 32.7 2/13/91 2.3
33.2 1/26/90 6.3 35.8 2/13/91 3.1
39.9 2/13/91 6.7 44 1 11/21/90 8.3
46.0 1/25/90 6.1 45.7 2/13/91 1.6
58.3 1/25/90 12.3 51.3 2/13/91 5.6
63.3 11/21/90 5.0 57.9 11/21/90 6.6
66.9 2/13/91 3.6 64.8 1/25/90 6.9
69.5 2/13/91 2.6 70.4 2/13/91 5.6
74.7 1/26/90 5.2 73.3 2/13/91 2.9
84.0 2/13/91 9.3 77.3 11/21/90 4.0
86.7 2/13/91 2.7 81.0 1/25/90 3.7
88.7 1/25/90 2.0 90.5 2/13/91 9.5
95.5 1/26/90 6.8 94.6 1/26/90 4.1
97.7 2/13/91 2.2 100.4 2/13/91 5.8
101.7 2/13/91 4.0 103.3 2/13/91 2.9
106.9 1/25/90 5.2 106.4 1/25/90 3.1
112.8 2/13/91 5.9 110.1 2/13/91 3.7
115.5 2/13/91 2.7 126.3 1/25/90 16.2
115.8 2/13/91 0.3 134.6 2/13/91 8.3
123.7 1/25/90 7.9 137.5 2/13/91 2.9
127.2 2/13/91 3.5 140.2 1/31/90 2.7
134.0 2/13/91 6.8 143.0 2/13/91 2.8
138.3 1/26/90 4.3 145.9 1/25/90 2.9
148.4 1/26/90 10.1 148.0 2/13/91 2.1
151.5 2/13/91 3.1 151.1 2/13/91 3.1
154.6 2/13/91 3.1 154.3 1/31/90 3.2
156.1 2/13/91 1.5 162.9 1/25/90 8.6
165.5 2/13/91 9.4 169.0 2/13/91 6.1
170.8 1/26/90 5.3 177.0 1/26/90 8.0
180.3 1/25/90 9.5 188.8 2/13/91 11.8
185.8 2/13/91 5.5 191.1 1/31/90 2.3
186.7 2/13/91 0.9 193.2 2/13/91 2.1
189.1 2/13/91 2.4 202.4 1/26/80 g.2
194.5 1/26/90 5.4 212.3 2/13/91 9.9
202.3 1/25/90 7.8
210.4 2/13/91 8.1
212.0 11/21/90 1.6
Average 5.0 Average 5.2
Stdev 2.7 Stdev 3.1
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APPENDIX E. CRACK SPACING DISTRIBUTION

This appendix presents the comparison plots
corresponding to the crack spacing distribution.
The plots at the right present the SRG test sec-
tions, while the plots at the left present the LS
test sections. At the top of the page, the SH GS
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project is presented, followed by SH 6W, BW 8§,
and IH-45 at the bottom. The horizontal axis
presents the crack spacing in feet, and the verti-
cal axis presents the cumulative distribution in
percentage.
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APPENDIX F. CRACK SPACING PER TEST SECTION

This appendix presents comparison plots for the  and project location. The crack spacing values are

average measured crack spacing by test section in feet.
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MEASURED VERSUS PREDICTED CRACK SPAC.ING

APPENDIX G.

average crack spacings “at the end of the analysis

period” by the CRCP-7 computer program.

This appendix presents comparison plots of the
average measured crack spacings and the predicted

Data from "BW-8"
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APPENDIX H. MEASURED CRACK WIDTH DATA

This appendix presents the individual measured
crack widths for the test sections. Three crack
width measurements were made at selected cracks
to analyze the crack width variation at each crack.
These values are presented’in light color. The val-
ues in bold type under each set of three measured
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values correspond to the crack average, and the
encased value at the right corresponds to the
crack width test section average. The reported
temperature is the corrected concrete temperature
at the top of the slab at the time the measure-
ments were made.
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SH-6 Surmmer

Section A Temperature:

0.013 0.018
0.016 0.020

0.019
0.015 0.019

Section B Temperature:

0.022 0.026
0.018 0.020

0.020 0.023

Section C Temperature:

0.021 0.015
0.022 0.027
0.022 0.021

Section D Temperature:

0.022 0.014
0.017 0.013
0.020 0.014

Section E Temperature:
0.010 0.013
0.016

0.010 0.015

Section F Temperature:

0.016 0.016

Section G Temperature:

0.018 0.009

Section H Temperature:

0.012 0.017

75.12

0.016
0.016
0.023
0.018
71.61

0.023
0.030

0.027
72.83
0.015
0.018
0.017
73.44
0.021
0.023
0.022
64.46
0.012

0.012
70.70
0.013
72,22
0.010
77.70
0.016

0.019

0.019

0.014
0.016

0.015
0.022
0.019
0.021

0.014
0.020

0.017

0.022

0.022

0.016

0.015

0.016

0.013

0.013

0.025
0.019

0.022
0.020
0.019
0.020
0.010
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0.023

0.023

0.017

0.016

0.030

0.030
0.013
0.021

0.016
0.017
0.023
0.023
0.017

0.020
0.019

0.014

0.022

0.018

0.018

0.017
0.015

0.016
0.022

0.022
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0.013

0.008
0.007
0.003
0.006

0.005 -

0.010
0.008
0.008

0.012
0.010

0.025

average

|_0.017

0.018

0.019

0.017 |

0.015 |

0.017
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SH-6 Winter
Section A Temperature: 57.00
0.025 0.020 0.020

Section B Temperature: 57.00
0.020 0.012 0.015

Section C Temperature: 57.00
0.007 0.030 0.006

Section D Temperature: 57.00
0.017 0.015 0.003

Section E Temperature: 61.87
0.010 0.016 0.002

Section F Temperature: 61.87
0.012 0.016 0.010

Section G Temperature: 69.59
0.004 0.009 0.008

Section HTemperature: 69.59
0.010 0.010 0.006

0.012

0.020

0.040

0.007

0.010

0.015

0.012

0.006

0.017

0.006

0.025
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average
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BW-8

Section A Temperature: 63.24

0.012
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0.012
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0.015
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D
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Temperature: 65.37
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0.025 0.006

0.008
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Temperature: 65.37
0.030 0.020 0.021
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Temperature: 67.35
0.013 0.010 0.006
0.017 0.016
0.015 0.013 0.006
Temperature: 72.38
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0.006 0.014 0.019

0.006 0.014 0.019
Temperature: 73.75
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0.013
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0.014
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0.014
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0.014

0.035
0.028
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0.022

0.019
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0.020
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0.007
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0.006
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0.018

0.018
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0.016
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0.015

0.015
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0.003

0.019
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0.009
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average

0.016
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Section G Temperature: 73.44
0.004 0.011 0.016 0.015
0.005 0.017 0.012 0.009
0.005 0.014 0.014 0.012

Section H Temperature: 72.22
0.007 0.012 0.011 0.010
0.013 0.008 0.008 0.007
0.010 0.010 0.010 0.009

0.017
0.017
0.010

0.014
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0.015
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0.002
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IH-45

Section A Temperature: 56.39
0.015 0.014 0.005 0.010

Section B Temperature: 56.39
0.015 0.023 0.005 '0.012

Section C Temperature: 56.39
0.005 0.015 0.014 0.007

Section D Temperature: *
L ] L ]

* -

Section E Temperature: 66.29
0.010 0.002 0.014 0.002

Section F Temperature: 66.29
0.001 0.001 0.012 0.011

Section G Temperature: 73.53
0.003 0.003 0.004 0.003

Secti’on H Temperature: 78.77
0.005 0.011 0.008 0.008

0.010

0.001
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Crack Width (in)

Crack Width (in)

APPENDIX 1. MEASURED CRACK WIDTH PER TEST SECTION

This appendix presents comparison plots of and project location. The crack width values are
the average measured crack width by test section in inches.
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APPENDIX J. OLD CRACK WIDTH MODEL COMPARISON

This appendix presents comparison plots of the
average measured crack width and the old CRCP-7

Data from "SH-6 summer
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APPENDIX K. CRACK WIDTH REGRESSION
ANALYSIS FACTORIAL

This appendix presents the factorial used to
calculate the crack width regression analysis
model discussed in Chapter 6. The data used
herein were collected during the early-age moni-
toring and during the monitoring 1 year after con-
struction; they include all the variables studied.
The data are presented in the following format:
PROiject location, test Section, crack ID number,
coarse AGGregate type, field-measured Crack
Width (inch), day of crack occurrence, concrete

90

set TEMPerature (°F), & temperature differential
among the set temperature and the temperature at
the time of measurement (°F), Z effective drying
shrinkage (inch/inch/°F), D slab thickness (inch),
effective slab Length (foot), A concrete thermal
coefficient (inch/°F), SOIL friction, % steel per-
centage, @ reinforcing steel bar diameter (inch),
FT splitting tensile strength at the day of crack oc-
currence, and Elastic modulus at the day of crack
occurrence (10-3 psi).



PRO [S| ID [AGG! Q¥  |day: TEMP[3 temp Z D L A Eol % [ @ | FT E
SH-6SIAIA22|SAG| 0.014 | 1 1 73.3| 31.7 | 6.i55E-06 | 11| 10.4]|0.0000055| 4 {06308} 182 | 388
SH-6S|AlA22|SRG| 0.013 ) 1 1 73.3] 31.7 | 6.155E-06 | 11} 10.4]0.0000055| 4 [0.63/0.8] 182 | 388
SH-6S|AlA22|SRG| 0.013 ] 1 | 73.31.31.7 | 6.155E-06 | 11 110.410.0000055{ 4 [ 0.63/0.8] 182 | 388
SH-6S|A|A22|SAG| 0.012| 1 | 76.1 | 28.9 | 6.155E-06 | 11| 10.4| 0.0000055{ 4 {0.63/0.8| 182 | 388
SH-6S|A|A22|SRG| 0.010 | 1 | 96.3] 8.7 | 6.155E-06 | 11} 10.4 ] 0.0000055| 4 {0.63 0.8 182 | 388
SH-6S|A| A3 |SRG| 0.013 | 1 1 73.3| 31.7 | 6.155E-06 | 11| 8.8 | 0.0000055] 4 |0.630.8| 182 | 388
SH-6S|A| A3 |SRG| 0.012 | 1 | 73.3( 31.7 | 6.155E-06 | 11| 8.8 | 0.0000055| 4 [0.63 /08 182 | 388
SH-6S|A| A3 |SAG| 0.011 ] 1 | 73.3| 31.7 | 6.155E-06 | 11| 8.8 | 0.0000055] 4 {0.63/0.8] 182 | 388
SH-6S|A| A3 |SAG| 0.011 | 1 | 76.1 | 28.9 | 6.155E-06 | 11| 8.8 | 0.0000055} 4 | 0.630.8] 182 | 388
SH-6SIA] A3 |SAG| 0.007 | 1 | 96.3] 8.7 | 6.155E-06 | 11| 8.8 | 0.0000055| 4 [0.63]0.8] 182 | 388
SH-6S|A| A7 |SRG| 0.017 | 1 | 73.3| 31.7 | 6.155E-06 | 11| 8.6 | 0.0000055]| 4 |0.63 |0.8] 182 | 388
SH-6S|A| A7 |SRG| 0.015| 1 | 73.3| 31.7 | 6.155E-06 | 11| 8.6 | 0.0000055] 4 |0.63|0.8} 182 | 388
SH-6S|A| A7 |SARG| 0.013] 1 | 73.3| 31.7 | 6.155E-06 | 11| 8.6 | 0.0000055( 4 |0.63/0.8| 182 | 388
SH-6SIA| A7 |SAG| 0.015| 1 | 76.1 | 28.9 | 6.155E-06 [ 11| 8.6 | 0.0000055| 4 {0.63/0.8] 182 | 388
SH-6SIA| A7 |SRG! 0.007 | 1 |96.3| 8.7 | 6.155E-06 | 11| 8.6 | 0.0000055| 4 {0.63({0.8| 182 | 388
SH-6S|A|A26]/SRG| 0.019 ] 1 | 73.3| 31.7 | 6.155E-06 | 11| 2.3 | 0.0000055] 4 [0.63/0.8] 182 388
SH-6S|A|A26]/SAG| 0.018 | 1 | 73.3 | 31.7 | 6.155E-06 | 11| 2.3 10.0000055| 4 [0.63 /0.8 182 | 388
SH-6SIA|A26|SRG| 0.014 | 1 | 73.3 | 31.7 | 6.155E-06 | 11| 2.3 1 0.0000055| 4 |0.63 /08| 182 388
SH-6S|A[A26|SRGI 0.018 | 1 | 76.1 | 28.9 | 6.155E-06 | 11| 2.3 [ 0.0000055| 4 0.63]0.8] 182 388
SH-6S|A|A26|SRG| 0.009 | 1 | 96.3 ] 8.7 | 6.155E-06 | 11| 2.3 [0.0000055| 4 1 0.63/0.8] 182 | 388
SH-6S|A| A9 |SRG| 0.018 | 1 | 73.3] 31.7 | 6.155€-06 | 11| 2.5 [0.0000055| 4 |0.63|0.8]| 182 | 388
SH-6SIA| AO |SRG| 0.018| 1 | 73.3| 31.7 | 6.155E-06 | 11| 2.5 | 0.0000055| 4 |0.63/0.8! 182 | 388
SH-6SIA| AQ |SRG| 0.017 | 1 | 73.3] 31.7 | 6.155E-06 | 11| 2.5 | 0.0000055| 4 | 0.630.8] 182 | 388
SH-6SIA| A9 |SRG| 0.016 | 1 | 76.1 ) 28.8 | 6.155E-06 | 11| 2.5 | 0.0000055| 4 | 0.63,0.8] 182 388
SH-6SIA| A9 |SRG| 0.009 | 1 | 96.3] 8.7 | 6.155E-06 [ 11| 2.5 [ 0.0000055| 4 |0.63;0.8] 182 | 388
SH-6SIA|A38|SAG]| 0.018 | 2 | 73.3 | 31.7 | 5.9207E-06 | 11| 1.9 | 0.0000055| 4 {0.630.8] 307 | 455
SH-6S|A|A38|SRG| 0.019 | 2 | 73.3 | 31.7 | 5.9207E-06 ] 11| 1.9 | 0.0000055} 4 1 0.63|0.8] 307 ) 455
SH-6SIA|A38|SRG| 0.015 | 2 | 73.3 | 3.7 | 5.9207E-06 | 11| 1.9 { 0.0000055| 4 }0.63 | 0.8| 307 | 455
SH-6SIA|A38|SRG| 0.015 | 2 | 76.1 | 28.9 | 5.9207E-06 | 11| 1.9 | 0.0000055} 4 10.63 | 0.8| 307 | 455
SH-6S|A|A38[SRG| 0.010 | 2 | 96.3 | 8.7 | 5.9207E-06 | 11| 1.9 | 0.0000055| 4 | 0.63|0.8] 307 | 455
SH.6SIA|A13|SRG| 0.016 | 1 | 73.3| 31.7 | 6.155E-06 | 11| 3.3 [ 0.0000055{ 4 |0.63 | 0.8] 182 | 388
SH-6SIA|A13|SRG| 0.015| 1 | 73.3] 31.7 | 6.165E-06 | 11| 3.3 [ 0.0000055} 4 | 0.63 | 0.8( 182 | 388
SH-6S|A[A13[SAG] 0.013 [ 1 | 73.3| 31.7 | 6.155E-06 | 11| 3.3 | 0.0000055| 4 {0.630.8] 182 | 388
SH-6SIAIA13|SRG| 0.014 | 1 | 76.1 | 28.9 | 6.155E-06 [ 11| 3.3 [ 0.0000055| 4 {0.63/0.8| 182 388
SH-6SIA|A13|SRG| 0.008 | 1 | 96.3| 8.7 | 6.155E-06 | 11 ] 3.3 | 0.0000055| 4 |0.63/0.8| 182 | 388
SH-6S|A|A45|SAG| 0.011 | 8 | 73.3] 31.7 | 4.525E-06 | 11| 1.8 | 0.0000055| 4 |0.63|0.8] 558 | 538
SH-6S|A|A45|SAG| 0.074 | 8 | 73.3| 31.7 | 4.525E-06 [11] 1.8 {0.0000055[ 4 {0.63|0.8] 558 | 538
SH-6S|A|A45|SAG| 0.013 | 8 | 73.3 ]| 31.7 | 4.525E-06 | 11| 1.8 | 0.0000055[ 4 {0.63|0.8| 558 | 538
SH-8S|A|A45|SAG| 0.011 | 8 | 76.1 | 28.9 | 4.525E-06 | 11 ] 1.8 [ 0.0000055| 4 | 0.63  0.8] 558 | 538
SH-6S|A|A45|SRG| 0.007 | 8 | 96.3| 8.7 | 4.525E-06 | 11] 1.8 | 0.0000055| 4 {0.63 | 0.8! 558 | 538
SH-65|A| A3 |SRG| 0.013 | 1 | 75.1 | 29.88| 6.155E-06 | 11| 8.8 | 0.0000055| 4 {0.63|0.8] 182 | 388
SH-6S|A| A3 |SRG| 0.016 | 1 | 75.1 | 29.88| 6.155E-06 | 11| 8.8 | 0.0000055]| 4 | 0.63 08| 182 | 388
SH-6S|A| A7 |SAG| 0.018 | 1 | 75.1 129.88| 6.155E-06 | 11| 8.6 | 0.0000055| 4 10.63|0.8} 182 | 388
SH-6SIA| A7 |SAG]| 0.020 | 1 | 75.1 | 29.88] 6.155E-06 | 11| 8.6 | 0.0000055| 4 [0.63|0.8| 182 | 388
SH-6S|A| A7 |SRG| 0.019 | 1 | 75.1 |29.88] 6.155E-06 | 11| 8.6 | 0.0000055]| 4 |0.63|0.8] 182 | 388
SH-6S/A|A26|SAG| 0.016 | 1 | 75.1 | 29.88| 6.155E-06 | 11 | 1.55| 0.0000055| 4 {0.63/0.8| 182 | 388
SH-6S|A|A26|SPAG| 0.016 | 1 | 75.1 [29.88] 6.155E-06 | 11]1.55{0.0000055| 4 10.63|0.8{ 182 | 388
SH-6S|A|A26|SAG] 0.023 | 1 | 75.1 129.88] 6.155E-06 | 11| 1.55]0.0000055| 4 10.63/0.8| 182 | 388
SH-6SIA| AS |SRG| 0.019| 1 | 75.1 | 29.88] 6.155E-06 | 11| 2.5 {0.0000055[ 4 | 063 0.8] 182 | 388
SH-65/A|A38|SAG)] 0.013 | 2 | 75.1 | 29.88] 5.9207E-06 | 11| 1.9 | 0.0000055{ 4 [0.63|0.8| 307 | 455
SH-6SIAIA13|SAG] 0.030 | 1 | 75.1 [29.88] 6.155E-06 | 11| 3.3 | 0.0000055| 4 |0.63|0.8| 182 | 388
SH-6S|A|A45|SRG| 0.018 | 8 | 75.1 | 29.88| 4.525E-06 | 11| 1.8 [ 0.0000055| 4 {0.63/0.8) 558 | 538
SH-6S|A[AN1]|SRG[ 0.008 |28 75.1 |29.88 0 11 1.2 | 0.0000055[ 4 10.63{0.8]| 600! 540
SH-6S]A|AN1{SAG] 0.007 [ 28] 75.1 | 29.88 0 11 1.2 ] 0.0000055[ 4 [0.63/0.8] 600 | 540
SH-6S{A/AN1{SAGI 0.003 [28] 75.1 | 29.88 0 11| 1.2 | 0.0000055] 4 | 0.63]0.8] 600 | 540
SH.6SIB| B6 |SAG| 0.026 | 1 | 73.3 ] 29.7 | 6.155E-06 | 11| 1.5 | 0.0000055[ 4 1053/0.8] 182, 388
SH-6SIB| B6 |SAG| 0.019| 1 | 73.31 29.7 | 6.155E-06 | 11| 1.5 | 0.0000055| 4 |0.53 0.8} 182 | 388
SH-6S|B| B6 |SRG| 0.023 | 1 | 73.3| 29.7 | 6.165E-06 | 11| 1.5 [ 0.0000055| 4 |0.53/0.8| 182 | 368
SH-6SIB| B6 |SAG| 0.024 | 1 | 79.4 | 23.6 | 6.155E-06 | 11] 1.5 | 0.0000055| 4 /|6.53 0.8/ 182 388
SH-6S|B| B6 |SRG| 0.027 | 1 | 76.5 | 26.5 | 6.155E-06 | 11| 1.5 | 0.0000055/ 4 [0.53/0.8] 182 | 388
SH-6S/B| B6 |SAG| 0.025 | 1 | 76.1 | 26.9 | 6.155E-06 | 11| 1.5 | 0.0000055| 4 /0.53 0.8} 182 | 388
SH-6S/B] B6 [SRG| 0.019| 1 196.3] 6.7 | 6.155E-06 | 11] 1.5 | 0.0000055] 4 [0.53 /0.8 182 | 388
SH-6S/B|B11]5RG| 0.017 | 1 | 73.3 | 29.7 | 6.155E-06 | 11| 7.2 [0.0000055]| 4 |0.53 /0.8 182 | 388
SH-6S|BIB11/SRG| 0.017 | 1 1 73.3 | 29.7 | 6.155E-06 | 11| 7.2 [0.0000055] 4 [6.53/0.8] 182 | 388
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SH-6S(B 0.023 | 1 29.7 | 6.155E-06 0.0000055} 4 | 0.53 182 | 388
SH-6S|8 0.022 | 1 23.6 | 6.155E-06 0.0000055] 4 | 0.53 182 | 388
SH-65(8 0.024 | 1 26.5 | 6.155E-06 0.0000055| 4 | 0.53 182 | 388
SH-65[8 0.025 | 1 26.9 | 6.155E-06 0.0000055| 4 |0.53 182 | 388
SH-6S|8 0.016 | 1 6.7 | 6.155E-06 0.0000055] 4 | 0.53 182 | 388
SH-6S({8 0.015} 2 29.7 | 5.9207E-06 0.0000055) 4 | 0.53 307 | 455
SH-6S{8 0.0151 2 29.7 | 5.9207E-06 0.00000551 4 |0.53 307 | 455
SH-6S|B 0.014 ] 2 29.7 | 5.9207E-06 0.0000055| 4 | 0.53 307 | 455
SH-6S(B 0.012] 2 23.6 | 5.9207E-06 0.0000055] 4 10.53 307 | 455
SH-68{B 0.014 ) 2 26.5 | 5.9207E-06 0.0000055| 4 | 0.53 307 | 455
SH-6S(8 0.015) 2 26.9 { 5.9207E-06 0.0000055{ 4 [ 0.53 307 | 455
SH-68(8B 0.008 | 2 6.7 | 5.9207€E-06 0.0000055} 4 | 0.53 307 | 455
SH-6S{B 0.015] 1 29.7 | 6.155E-06 . 0.0000055] 4 ] 0.53 i82 | 388
SH-6S|B 0018 | 1 29.7 | 6.155E-06 .1 | 0.0000055] 4 {0.53 182 | 388
SH-65{B 0.018 | 1 29.7 | 6.155E-06 .1 1 0.0000055] 4 {0.53 182 | 388
SH-6S(8 0.013 | 1 23.6 | 6.155E-06 .1 10.00000551{ 4 {0.53 182 | 388
SH-6S|8 0.013 ] 1 26.5 | 6.155E-06 .1 | 0.0000055 4 |0.53 1182 | 388
SH-6S{8 0.016 | 1 26.9 | 6.155E-06 .1 | 0.0000055} 4 | 0.53 182 | 388
SH-6S|8 0.0121 1 6.7 | 6.155E-08 .1 |0.0000055] 4 {0.53 182 | 388
SH-6S|8 00191 1 29.7 | 6.155E-06 0.0000055] 4 {0.53 182 | 388
SH-6S{B 0.016 | 1 29.7 | 6.155E-06 0.0000055 4 {0.53 182 | 388
SH-6SiB 0.015} 1 29.7 | 6.155E-06 0.0000055) 4 {0.53 182 | 388
SH-6S|B 0.012 ;1 23.6 | 6.155E-06 0.0000055] 4 [0.53 182 | 388
SH-6S(8B 0.014 | 1 26.5 | 6.155E-06 0.0000055| 4 | 0.53 182 | 388
SH-65|8 0.016 | 1 26.9 | 6.155E-06 0.0000055( 4 | 0.53 182 | 388
SH-6S({B 0.010 | 1 6.7 | 6.155E-06 0.0000055| 4 | 0.53 182 | 388
SH-6S{8 0.016 | 2 29.7 | 5.9207E-06 0.0000055] 4 10.53 307 | 455
SH-6S18 0.017 1 2 29.7 | 5.9207E-06 0.0000055| 4 {0.53 307 | 455
SH-6S5|8 0.015] 2 29.7 | 5.9207E-06 0.0000055( 4 10.53 307 | 455
SH-68|B 0.013] 2 23.6 | 5.9207E-06 0.0000055] 4 | 0.53 307 | 455
SH-6S|B 00131 2 26.5 | 5.9207E-06 0.0000055] 4 {0.53 307 | 455
SH-6SIB 0.016 | 2 26.9 | 5.9207E-06 0.0000055{ 4 | 0.53 307 | 455
SH-6S|8 0.009 | 2 6.7 | 5.9207E-06 0.0000055] 4 | 0.53 3071 455
SH-6S(B 0.013 | 8 29.7 | 4.525E-06 0.0000055] 4 1 0.53 558 | 538
SH-6S{8 00141 8 29.7 | 4.525E-06 0.0000055] 4 {0.53 558 | 538
SH-65{8 0.01318 29.7 | 4.525E-06 0.0000055] 4 {0.53 558 | 538
SsH-6S|B 0.0111 8 23.6 | 4.525E-06 0.0000055 | 4 10.53 558 | 538
SH-6S|8 0.013] 8 26.5 | 4.525E-06 0.0000055 [ 4 | 0.53 558 | 538
SH-6S|8 00128 26.9 | 4.525E-06 0.0000055| 4 [0.53 558 | 538
SH-6S(8B 0.009 | 8 6.7 | 4.525E-06 0.0000055( 4 | 0.53 558 | 538
SH-6S(B 0.026 ] 1 31.39| 6.155E-06 0.0000055] 4 | 0.53 182 | 388
SH-6S(8 0.020] 1t 31.39| 6.155E-06 0.0000055| 4 | 0.53 182 | 388
SH-6S|B 0.023 | 1§ 31.39| 6.155E-06 0.0000055] 4 |10.53 182 | 388
SH-6S(3 0.030 { 1 31.39| 6.155E-06 0.0000055| 4 |0.53 182 | 388
SH-6S|8 0.0141 2 31.39| 5.9207E-06 0.0000055| 4 [ 0.53 307 | 455
SH-6S|B 0.016 | 2 31.39| 5.9207E-06 0.0000055 | 4 | 0.53 307 | 455
SH-6S[B 0.025 | 1 31.39| 6.155E-06 0.0000055| 4 |0.53 182 | 388
SH-6S|B 0.019 | 1 31.39| 6.155E-06 0.0000055| 4 10.53 182 | 388
SH-6S|B 0.013} 1 31.39| 6.155E-06 0.0000055{ 4 | 0.53 182 | 388
SH-6SIB 0.021 ] 1 31.39 6.155E-06 0.0000055| 4 | 0.53 182 | 388
SH-65[8 0.016 | 1 31.39| 6.155E-06 0.0000055] 4 10.53 182 | 388
SH-6S|B 0.017 ] 1 31.39| 6.155E-06 2.8 | 0.0000055{ 4 }0.53 182 | 388
SH-6S|B 0.015 1 1 31.39] 6.155E-06 2.8 | 0.0000055) 4 !0.53 182 | 388
SH-6S{B 0.005 |28 31.39 o] 1.2 | 0.0000055} 4 | 0.53 600 | 540
SH-6SIB 0.010 |28 31.39 o] 1.2 | 0.0000055]| 4 |0.53 600 | 540
SH-8S{C 0.016 | 1 29.7 | 6.155E-06 8 |0.0000055| 4 j0.42 182 | 388
SH-68[C 0.018 | 1 29.7 | 6.155E-06 8 |0.0000055] 4 [0.42 182 | 388
SH-6S(C 0.019 1 i 29.7 | 6.155E-06 8 |0.0000055] 4 |0.42 182 | 388
SH-65({C 0.018 | 1 26.9 | 6.155E-06 8 |0.0000055] 4 {0.42 182 | 388
SH-6S5{C 0.009 | 1 6.7 | 6.155E-06 8 10.0000055/] 4 ]0.42 182 | 388
SH-65|C 0.010 | 1 29.7 | 6.155E-06 5.1 | 0.0000055] 4 | 0.42 182 | 388
SH-6S{C 0.022 | 1 29.7 | 6.155E-06 5.1 |1 0.0000055| 4 | 0.42 182 | 388
SH-6S|C 0.020 | 1 29.7 | 6.155E-06 5.1 {0.0000055[ 4 1042 182 | 388
SH-6S|C 0014} 1 26.9 | 6.155E-06 5.1 10.0000055] 4 [0.42 182 | 388
SH-6S|C 0.012] 1 6.7 | 6.155E-06 5.1 |10.0000055{ 4 ]0.42 182 | 388
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SH6S/C| CO |SAG| 0.031 ] 1 | 73.3] 29.7 | 6.155E-06 | 11| 5.9 | 0.0000055) 4 0.42]/0.8! 182 | 348
SH.63/C| Co |SAG| 0.019 (1 [73.3] 29.7 | 6.155E-06 | 11| 5.9 | 0.0000055! 4 0.42/0.8] 182, 388
SH-6S|C| Co [SAG]| 0.020 | 1 | 73.3| 29.7 | 6.1556-06 | 11| 5.9 | 0.0000055] 4 0.42/0.8] 182 | 388
SH-65|C| Co |SRG| 0.021 [ 1 | 76.1 | 269 | 6.155€-06 j 11} 5.9 0.0000055| 4 1042]0.8| 182 | 388
SH-6S[C| C9 [SRG| 0.016 | 1 {96.3| 6.7 6.155E-06 | 11| 5.9 | 0.0000055| 4 |0.42/0.8} 182 | 388
SH-6S|C|[C10|SRG| 0.016 | 1 [ 73.3]29.7 | 6.155E-06 } 11 3 [0.0000055| 4 |0.42]0.8| 182 | 388
SH-6S{C[C10{SAG{ 0.020 | 1 {73.3]29.7 | 6.155E-06 | 11 3 |0.0000055] 4 1042]/0.8f 182 | 388
SH-8s[c|cio[sAG| 0.023] 1 [73.3] 29.7 | 6.155E-06 | 11 3 |0.0000055| 4 |0.4270.8{ 182 ) 388
SH-6SIC[CiolsRG| 0.017 [ 1 [ 76.1| 26.9 | 6.155E-06 } 11 3 [0.0000055{ 4 |0.42;0.8) 182 | 388
SH-6S|C|C10|SRG| 0.072] 1 [96.3| 6.7 | 6.3155E-06 | 11 3 |0.0000055]| 4 10.42({0.8] 182 | 388
SH-6S|C|C11|SRAG] 0.023 | 1 [73.3] 29.7 | 6.1856-06 | 11} 3.3 "10.0000055] 4 ]0.42/0.8) 182 | 388
SH-6SIC[C11|SARG| 0.030[ 1 [73.3[29.7 | 6.155E-06 | 11{ 3.3 0.0000055| 4 |0.42/0.8) 182 | 388
SH-6S|clC11]5AG| 0.027 | 1 [73.3({ 29.7 | 6.155E-06 [ 11} 3.3 0.0000055] 4 [0.42]/0.8] 182 | 388
SH-6S|CIC11|SRG[ 0.021 ] 1 [76.1] 26.9 | 6.185E-06 | 11] 3.3 0.0000055) 4 |[0.42({0.8] 182 | 388
SH-6S|C|C11(SAG| 0.013 [ 1 [96.3( 6.7 | 6.185E-06 { 11| 3.3 0.0000055} 4 |0.42/0.8] 182 | 388
SH-6SIC|C26|SRG| 0.019 [ 1 [73.3[29.7 | 6.155E-06 | 11} 6.8 0.0000055] 4 10.42]0.8] 182 | 388
SH6S|C|C26|SRAG] 0.0221 1 [73.3]29.7 | 6.155E-06 | 111! 6.8 0.0000055| 4 ]0.42{0.8] 182 | 388
SH-6S|C|C26{5AG| 0.022 | 1 | 73.3[29.7 | 6.155E-06 | 11 6.8 0.0000055| 4 |0.42]0.8} 182 | 388
SH-6S[C|{C26/SAG| 0.019 | 1 | 76.1 | 26.9 | 6.155E-06 |11 6.8 0.0000055] 4 ]0.42]10.8] 182 | 388
SH-65|ClC26|SAG| 0.0131 1 | 963 | 6.7 | 6.155E-06 | 11| 6.8 0.0000055] 4 |0.42]0.8] 182 | 388
SH-6S/C|C28|SAG| 0.035 { 2 | 73.3] 29.7 | 5.9207E-06 ; 111 10.4 0.0000055| 4 | 0.4210.81 307 | 455
SH-6S|C|Co8|SAG] 0.022[ 2 [73.3| 29.7 | 5.9207E-06 | 11} 10.4 0.0000055| 4 | 0.42[0.8] 307 | 4565
SH-65(C|C28[SRG]| 0.022 | 2 | 73.3] 28.7 | 5.8207E-06 | 11 10.4 0.0000055] 4 ] 0.42]10.8] 307 | 455
SH6S|C|C28|SAG]| 0.019 ] 2 | 76.1 | 26.9 | 5.9207E-06 [ 11 { 10.4 | 0.0000055 4 10.42/0.8] 307 | 455
SH-6SIC[C28[SRG| 0.014 | 2 | 96.3| 6.7 | 5.9207E-06 | 11]10.4 0.0000055| 4 | 0.42]0.8| 307 | 455
SH-6SIC|C19|SRG| 0.013 | 1 | 73.3]29.7 | 6.155E-06 | 11 10 0.0000055[ 4 [0.42/0.8]| 182 | 388
SH-6S|ClC19]|SPG| 0,020 [ 1 | 73.3(29.7 | 6.155E-06 | 11} 10 0.0000055] 4 10.42]0.8] 182 | 388
SH-6S|C|C19]/SAG]| 0.021 | 1 [ 73.3] 29.7 | 6.155E-06 | 11} 10 0.0000055) 4 |0.42/0.8] 182 | 388
SH-6S|C|C19|SAG| 0.013 | 1 | 76.1] 26.9 | 6.165E-06 | 11| 10 0.0000055] 4 | 0.42]/0.8] 182 | 388
SH-6SIC[C19]{SRG| 0.011 | 1 | 96.3 | 6.7 6.155E-06 | 11] 10 | 0.0000055[ 4 |0.42/08] 182 | 388
SH-6S/C| C5 |SAG| 0.021 | 1 [ 72.8{30.17| 6.155E-06 { 11, 8 0.0000055] 4 J0.4210.8] 182 | 388
SH-6S5|C| C5 |SRG| 0.022 [ 1 | 72.8130.17| 6.155E-06 | 11 8 |0.0000055] 4 {0.42]/0.8] 182 | 388
SH-6S|C|C24[SAG] 0.015 | 1 | 72.8 [30.17} 6.155E-06 } 11| 5.1 0.0000055[ 4 |0.42/0.8( 182 | 388
SH-6S/C[C24{SAG| 0.027 | 1 |172.8130.17| 6.155€-06 | 11] 5.1 0.0000055| 4 [0.42/0.8] 182 | 388
SH-6S[C| C9 [SRG| 0.015 | 1 | 72.8{30.17| 6.155E-06 | 11 5.9 0.0000055} 4 |0.42]0.8] 182 | 388
SH-6S|C| Co |SAG| 0.018 ] 1 | 72.8[30.17] 6.155€-06 | 11} 5.9 0.0000055| 4 |0.4210.8] 182 | 388
SH-65|C|C10|SAG| 0.022| 1 [ 72.8 {30.17| 6.155E-06 [ 11 3 |0.0000055| 4 |0.4210.8]| 182 | 388
SH-65|C|{C10[SAG| 0.019 | 1 | 72.830.17| 6.155E-06 | 11 3 | 0.0000055]{4 {042]08| 182 | 388
SH-6S|C|C111SAG| 0.020 | 1 | 72.8[30.17| 6.155E-06 | 11 3.3 0.0000055] 4 |0.42/0.8]| 182 | 388
SH-6S|C|C11|SAG| 0.019 1 1 | 72.8|30.17| 6.155E-06 |11 3.3 0.0000055} 4 |0.42]0.8] 182 | 388
SH-65|C|C26|SAG| 0.002 [ 1 | 72.8|30.17} 6.155E-06 | 11| 6.8 0.0000055) 4 |0.420.8] 182 | 388
SH-6S[C|C28|SRG] 0.022 | 2 | 72.8 130.17| 5.9207E-06 | 11 10.4 0.0000055| 4 [0.42]0.81 307 | 455
SH-6S|C|C28|SAG| 0.022 | 2 [ 72.8 {30.17] 5.9207E-06 | 11} 10.4 0.0000055] 4 10.42/0.8] 307 | 455
SH-6S|C|C19{SAG| 0.008 | 1 | 72.8 130.17]| 6.155E-06 | 11] 10 0.0000055| 4 [0.42]0.8! 182 | 388
SH-6S|ClC19[SRG| 0.012 [ 1 172.8130.17} 6.155E-06 | 11| 10 0.0000055{ 4 1042108 162 | 388
SH-6S/D] D2 |SAG] 0.015 | 1 | 73.3| 27.7 | 6.155E-06 | 11 4.5 | 0.0000055[4 [053/09] 182 ] 388
SH-6S|D| D2 |SAG| 0,019 1 [ 73.3(27.7 | 6.155E-06 [ 11] 4.5 0.0000055} 4 10.53/0.9] 182 | 388
SH6S|D] D2 [SAG| 0.014 | 1 1 73.3] 27.7 | 6.155E-06 | 111 4.5 0.0000055] 4 {0.53/0.9] 182 | 388
ISH-6S|{D[ D2 |SRG| 0.012| 1 | 76.11 24.9 6.1556-06 | 11| 4.5 | 0.0000055( 4 {0.53]0.9] 182 | 388
SH-65[D] D2 [SARG| 0.010] 1 |96.3| 4.7 6.165E-06 | 11] 4.5 | 0.0000055] 4 10.53]091 182 | 388
SH-65Df D6 |SAG| 0.030 | 1 {73.3]27.7 [ 6.155E-06 | 11 6.7 | 0.0000055] 4 ] 0.53]0.9] 182 | 388
SH-65|D] D6 |SAG| 0.034 | 1 [ 733|277 | 6.155E-06 | 11 6.7 | 0.0000055| 4 10.53/091 182 | 388
SH-65|D| D6 [SPG| 0.023 1 1 | 73.3] 27.7 | 6.155E-06 { 11 6.7 | 0.0000055] 4 {0.53/0.9] 182 | 388
SH-65/D| D6 |SAG[ 0.024 | 1 [ 76.1}124.9 | 6.155E-06 [ 11 6.7 | 0.0000055| 4 053|091 182 | 388
SH-6S|D| D6 |SAG| 0.013 [ 1 [ 96.3] 4.7 | 6.155E-06 | 11 6.7 | 0.0000055] 4 10.53/0.9] 182 | 388
SH-65[D| D7 |SRG| 0.023 | 1 [73.3] 27.7 | 6.155E-06 | 11 2.2 | 0.0000055] 4 |0.53[0.9] 182 | 388
SH-6S|D| D7 |SAG| 0.022[ 1 {73.3| 27.7 | 6.155E-06 | 11 2.2 | 0.0000055[ 4 [0.53({0.9! 182 | 388
SH-65|D] O7 |SRG| 0.025 [ 1 [ 73.3{27.7 | 6.165E-06 | 11 2.2 | 0.0000055| 4 |053]0.9) 182 | 388
SH-6S|D| D7 [5AG| 0.019[ 1 [ 76.1[24.9 | 6.155E-06 | 11 2.2 | 0.0000055] 4 [053/09] 182 | 388
SH-65|D| D7 |[SRG| 0.011[ 1 [96.3]| 4.7 | 6.155E-06 | 11 2.2 | 0.0000055] 4 [0.53[0.9| 182 | 388
SH-6S|DID19|SRG| 0.027 | 1 [73.3}27.7 | 6.155E-06 | 11 7.4 | 0.0000055] 4 1053(0.9| 182 388
SH-6S|DID19/SAG| 0.027 | 1 {73.3]27.7 | 6.155E-06 | 11 7.4 | 0.0000055| 4 (05300 182 | 388
SH-6SD|D19|SAG| 0.025 ] 1 [ 73.3[ 27.7 | 6.155E-06 | 11 7.4 | 0.0000055{ 4 {0.53/0.9] 182 | 388
SH-6S|D|D19|SAG| 0.025 | 1 | 76.1| 24.9 | 6.155E-06 | 11 7.4 | 0.0000055{ 4 |0.53]0.9) 182 | 388
SH-6SID|D19|SRG| 0.015 | 1 | 96.3| 4.7 | 6.155E-06 | 11 7.4 | 0.0000055] 4 [053/0.91] 182 | 388
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SH-65/D|D20|SAG] 0.014 1 1 | 73.3| 27.7 | 6.155E-06 | 11| 10.9]0.0000055| 4 | 0.53 | 0.9| 182 388
SH-6S|DID201SAG| 0.021 ] 1 | 73.3| 27.7 | 6.155E-06 | 11 10.9{0.0000055| 4 |0.53,0.9] 182 388
SH-6S/D|D20/SAG| 0.021 | 1 | 73.3| 27.7 | 6.155E-06 | 11 [10.9]0.0000055| 4 | 0.53[0.9} 182 388
SH-6SID|D201SAG| 0.017 | 1 | 76.1 | 24.9 | 6.155E-06 | 11[10.9|0.0000055| 4 [0.53;0.9| 182 388
SH-65|D|D20{SRG[ 0.010] 1 | 96.3| 4.7 | 6.155E-06 | 11| 10.9]0.0000055} 4 [0.53 | 0.9 182 | 388
SH-65|DID10|SAG| 0.019 | 1 | 73.3| 27.7 | 6.155E-06 | 11| 7.1 {0.0000055] 4 {0.53 0.9 182 | 388
SH-6S/D|D10]/SAG| 0.018 | 1 | 73.3 | 27.7 | 6.155E-06 | 11| 7.1 | 0.0000055| 4 {10.53|0.9] 182 388
SH-6S|D|D10|SRG]| 0016 1 | 73.3| 27.7 | 6.155E-06 | 11] 7.1 | 0.0000055]{ 4 {0.53/0.8 182 | 388
SH-6S/D|D10]/SAG]| 0.016 | 1 | 76.1 | 24.9 | 6.155E-06 [ 11| 7.1 | 0.0000055] 4 10.53 0.9 182 | 388
SH-6S|DID10|SAG| 0.011 | 1 | 96.3| 4.7 | 6.155E-06 | 11{ 7.1 | 0.0000055) 4 {0.53]0.9 182 | 388
SH-65|D|D21|SRAG| 0.021 | 2 | 73.3 | 27.7 | 5.8207E-06 | 11| 7.6 | 0.0000055] 4 ] 0.53 0.9] 307 | 455
SH-65/DID211SRG| 0.021 | 2 | 73.3 | 27.7 [ 5.9207E-06 | 11| 7.6 | 0.0000055] 4 | 0.53 0.9)| 307 | 455
SH-6S|D|D21|SRG| 0.021 ] 2 | 73.3| 27.7 | 5.9207E-06 | 11| 7.6 | 0.0000085| 4 | 0.53 0.9] 307 ] 455
SH-65|D|D21|SAG] 0,019 2 | 76.1 | 24.9 | 5.9207E-06 { 11} 7.6 | 0.0000055| 4 | 0.53 0.9( 307 | 455
SH-6S|D|D12{SRG| 0.018 | 1 | 73.3 | 27.7 | 6.155€-06 | 11 5 [0.0000055]| 4 [0.53{0.9) 182 | 388
SH-6S{D[D12|SAG} 0.018 | 1 173.3| 27.7 | 6.155E-06 | 11 5 |0.0000055| 4 |0.53/0.9| 182 388
SH-6S[D|D12|SAG| 0.019 | 1 [ 73.3]| 27.7 ; 6.155E-06 | 11 5 [0.0000055]| 4 |[0.5310.9| 182 388
SH-6S|D|{D12]SRG| 0.016 { 1 [ 76.1| 24.9 | 6.155E-06 { 11 5 |0.0000055]| 4 [0.5310.9| 182 | 388
SH-6S|D| D2 |SRG| 0,022 | 1 | 73.4 |27.56]| 6.155E-06 | 11| 4.5 | 0.0000055| 4 [0.53,0.9 182 | 388
SH-65|D| D2 |SAG| 0.002 | 1 | 73.4 | 27.56| 6.155E-06 | 11| 4.5 | 0.0000055| 4 | 0.53 | 0.9 182 | 388
SH6SID| D7 [SAG| 0.014 | 1 | 73.4 | 27.56| 6.155E-06 | 11| 2.2 | 0.0000055| 4 {0.53 0.9 182 | 388
SH.6S|D| D7 |SAG| 0,013 | 1 | 73.4 | 27.56| 6.155E-06 | 11| 2.2 | 0.0000055| 4 | 0.53 | 0.9 182 | 388
SH-6S{D|D19/SAG| 0.021 | 1 | 73.4 [27.56 6.155E-06 [ 11] 7.4 | 0.0000055| 4 | 0.53,0.9 182 | 388
SH-65|D|D19|SAG]| 0.023 | 1 | 73.4 | 27.56| 6.155E-06 | 11| 7.4 |0.0000055| 4 |0.53)0.9 182 | 388
SH-6S/D|D20|SAG| 0.014 | 2 | 73.4 |27.56] 5.9207E-06 | 11 ] 10.9] 0.0000055} 4 | 0.53 0.9 307 | 455
SH-6S|D|D20| SRG| 0.020 | 2 | 73.4 | 27.56] 5.9207E-06 | 11| 10.90.0000055 4 10.53 0.9 307 | 455
SH-6S/D|D21]SAG| 0.010 ] 2 | 73.4 [27.56] 5.9207E-06 | 11| 7.6 | 0.0000055} 4 | 0.53 0.9 307 | 4SS
SH-6S|D|D12|{SAG| 0.017 | 1 | 73.4 |27.56] 6.155E-06 | 11| 5.9 |0.0000055) 4 {0.53|0.9 182 | 388
SH-6S|D|D12/SAG| 0.020 | 1 | 73.4 |27.56| 6.155E-06 | 11 5.9 | 0.0000055| 4 1053109 182 | 388
SH.6S|E|E12] LS [ 0.008 | 2 | 73.3 | 89.7 | 3.2647E-06 | 11| 14.7]0.0000031| 4 {0.63;0.9| 294 460
SH-6SIE|E12] LS | 0.008 | 2 | 73.3 | 30.7 | 3.2647E-06 | 11 ] 14.7 | 0.0000031| 4 | 0.6310.9| 294 460
SH-6S[E|E12] LS | 0.008 | 2 | 73.3 | 39.7 | 3.2647E-06 | 11| 14.7]0.0000031 | 4 [0.6310.9| 294 460
SH-6S|E|E12| LS | 0.010 | 2 | 76.1 | 36.9 | 3.2647E-06 [ 11| 14.7]0.00000311 4 |0.63/0.9] 294 460
SH-6S|E|E12| LS | 0.067 | 2 | 96.3 | 16.7 | 3.2647E-06 | 11 | 14.7]0.0000031| 4 [0.6310.9| 294 | 460
SH-6S|E[Ei5] LS | 0.011] 2 | 73.3 | 39.7 | 3.2647E-06 | 11 ]11.8]0.0000031| 4 | 0.63,0.9) 294 460
SH-6S|E|E15] LS | 0.008 | 2 | 73.3 | 39.7 | 3.2647E-06 | 11]11.8]0.0000031| 4 10.63/0.9| 294 | 460
SH-6S| E| E15] LS | 0.008 | 2 | 73.3] 39.7 | 3.2647E-06 | 11 | 11.8} 0.0000031} 4 | 0.63 0.91 294 | 460
SH-6S|E|E15] LS | 0.008] 2 | 76.1 | 36.9 | 3.2647E-06 | 11 111.810.0000031}{ 4 {0.63]/0.9| 294 460
SH-6S|E|E15] LS ] 0.006 | 2 | 96.3 | 16.7 | 3.2647E-06 | 11]11.8]0.0000031( 4 [0.63]0.9 294 460
SH-6S[E| E5 [ LS | 0.014 | 1 | 73.3 | 39.7 | 3.3929E-06 | 11| 8.1 [0.0000031[ 4 |0.63]0.9| 204 391
SH.6S|E| E5 | LS | 0.016 ] 1 | 73.3 | 39.7 | 3.3920E-06 | 11| 8.1 | 0.0000031] 4 |0.630.9| 204 391
SH6S|E| E5 1 LS | 0.018] 1 | 73.3| 39.7 | 3.3929E-06 [ 11| 8.1 [ 0.0000031| 4 [0.63]0.9| 204 | 391
SH-6S|E| E5 | LS | 0.013 1 1 | 76.1 | 36.9 | 3.3929E-06 | 11| 8.1 | 0.0000031| 4 {0.63|0.9/ 204 391
SHBSE| E5 | LS ] 0.010] 1 | 96.3] 16.7 | 3.3029E-06 | 11| 8.1 |0.0000031]| 4 | 0.63 0.9} 2C4 391
SH-GS|E| E6 ] LS | 0.010] 1 | 73.3 | 39.7 | 3.3929€E-06 | 11| 8.8 | 0.0000031 )4 10.63}0.9} 204 391
SH6S|El E6 1 LS | 0.013| 1 | 73.3 ]| 39.7 | 3.3929E-06 | 11| 8.8 {0.0000031] 4 {0.630.9] 204 391
SHBSIE| €6 | LS | 0.013] 1 | 73.3 | 39.7 | 3.3929E-06 [ 11| 8.8 | 0.0000031{ 4 |0.63)0.9| 204 391
|sH-6S|E[ €6 | LS [ 0.010 | 1 | 76.1{ 36.9 | 3.8929E-06 | 11| 8.8 | 0.0000031} 4 0.6310.9! 204 | 391
SH6S|E| E6 ] LS | 0.008 | 1 | 96.3] 16.7 | 3.3929E-06 | 11| 8.8 | 0.0000031} 4 {0.630.9 204 | 391
SH-6S|E|E19] LS | 0.014 | 2 | 73.3 | 39.7 | 3.2647E-06 [ 11| 2.9 | 0.000003%1] 4 | 0.63 0.9 294 | 460
SH.6S|E|E19] LS | 0.014 | 2 | 73.3 | 39.7 | 3.2647E-06 | 11| 2.9 | 0.0000031} 4 10.63)0.9 294 | 4860
SH-6S|E|E10] 1S | 0.010 ] 2 | 73.3 | 39.7 | 3.2647E-06 | 11 | 2.9 | 0.0000031} 4 1 0.63 0.9 294 | 460
SH-6S|E|E19| LS ] 0.015] 2 | 76.1 | 36.9 | 3.2647E-06 | 11| 2.9 | 0.0000031| 4 [0.63 0.9] 294 | 460
SH-6SIE|E19] LS | 0.011 | 2 1963 | 16.7 | 3.2647E-06 | 11| 2.9 |0.0000031} 4 10.63 0.9] 294 | 460
SH.6S|E|E27| LS | 0.010] 9 | 73.3] 39.7 | 2.375E-06 { 11| 2.9 | 0.0000031}{ 4 }0.63 0.9 448 | 550
SH-6S| E|E27] LS | 0.0101 0 | 73.3| 39.7 | 2.375E-06 | 11| 2.9 | 0.0000031] 4 [0.63 0.9 448 | 550
SH-65/E|E27] LS | 0.008 | © | 73.3| 39.7 | 2.375E-06 | 11| 2.9 | 0.0000031) 4 | 0.63 0.9 448 | 550
SH-6S|E|E27{ LS [ 0.012]| 0 | 76.1 | 36.9 | 2.375E-06 | 11| 2.9 | 0.0000031] 4 0.63]0.9] 448 | 550
SH-6S| E|E27] 1S | 0.005| 0 | 96.3 | 16.7 | 2.375E-06 | 11| 2.9 | 0.0000031] 4 0.63]0.9]| 448 | 550
SH-65| E{|E20] LS [ 0.012{ 2 | 73.31 39.7 | 3.2647E-06 | 11 7 10.0000031[4 10.63/09) 294 | 460
SH-69]E]E20] LS | 0.020] 2 | 73.3 | 39.7 | 3.2647E-06 | 11 7 [0.0000031f4 10.63/0.9)| 294 | 460
SH-65|E|E20] LS [ 0.0181 2 173.3139.7 | 3.2647E-06 11 7 10.0000031| 4 10.63/0.9} 294 | 460
SH-65|E|E20f LS | 0.015( 2 | 76.1] 26.9 | 3.2647E-06 | 11 7 [0.0000031]4 [0.63]0.9 294 | 460
SH-6S|E|E20| LS [ 0.006 | 2 | 96.3 | 16.7 | 3.2647E-06 | 11 7 10.0000031[ 4 [0.63/0.9| 294 | 460
SH-6S|E|E10] LS 1 0.019} 1 [73.3]39.7 [3.3929E-06 | 111 6.1 0.0000031] 4 |0.6310.91 204 | 391
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SH-6S|E| E10] LS | 0.018 1 | 73.3] 39.7 | 3.3929E-06 | 11| 6.1 |0.0000031]| 4 | 0.63|0.9| 204 | 391
SH-6S| E| E10] LS | 0.014 | 1 [ 73.3] 33.7 | 3.3920€-06 [ 11| 6.1 {0.0000031}4 [0.630.9{ 204 | 391
SH-6S|E|E10]| LS | 0.017 | 1 | 76.3 | 36.9 | 3.3929E-06 | 11 6.1 | 0.0000031[ 4 {0.63]0.9] 204 | 391
SH-6S|E|E10| LS | 0.010| 1 | 96.3 | 16.7 | 3.3929E-06 | 11| 6.1 | 0.0000031; 4 | 0.63,0.9] 204 391
SH-6S|E|E12] LS | 0.010 | 2 | 64.5 [48.54] 3.2647E-06 | 11| 6.7 | 0.00000311 4 | 0.6310.9! 294 460
SH-6S|E|E15] LS | 0.013 | 2 | 64.5 |48.54 | 3.2647E-06 | 11| 5.9 | 0.0000031| 4 |0.63,;0.9 294 | 460
SH-6S|E| E5 | LS | 0.016 | 1 | 64.5 [48.54| 3.3929E-06 | 11 5.1 | 0.0000031| 4 |0.63]0.9] 204 391
SH-6SIE| €6 | LS | 0.012] 1 | 64,5 |48.54] 3.3929E-06 | 11 | 6.35| 0.0000031{ 4 10.6310.9 204 | 391
SH-6S|F| F2 | LS | 0.028 | 1 | 73.8 ] 33.7 [ 3.3929€-06 | 11| 15.3]0.0000031{ 4 |0.52 0.81 204 ; 391
SH-6S|F| F2 | LS | 0.025] 1 | 73.3| 33.7 | 3.3929E-06 | 11 | 15.3| 0.0000031 4 0.52|0.8] 204 | 391
SH-6S|Fl F2 | LS | 0.025| 1 | 73.3[ 33.7 [ 3.3929E-06 | 11 | 15.3 | 0.0000031 | 4 0.52{0.8] 204 | 391
SH-6S|F| F2 | LS | 0.024| 1 | 76.1 | 30.9 | 3.3929E-06 | 11| 15.3}0.0000031} 4 }0.52 0.8} 204 | 391
SH-6S/F| F2 | LS ] 0.013 | 1 | 96.3[ 10.7 | 3.3929E-06 | 11| 15.3 ] 0.0000031{ 4 | 0.52 0.81 204 | 391
SH-6S[F|F10[ LS [ 0.017} 2 | 73.3[33.7 | 3.2647E-06 | 11 9 [0.0000031]| 4 10.52]0.8] 2941 460
SH-65|F{F10| LS [ 0.018] 2 | 73.3 | 33.7 | 3.2647E-06 | 11 9 [0.0000031| 4 |0.52]0.8]| 294 460
SH-6S[F]F10{ LS [ 0.019 ] 2 | 73.3{ 33.7 | 3.2647E-06 | 1 9 |0.0000031] 4 |0.52)0.8} 294 460
SH-6S|F[F1of Ls [ 0.018] 2 | 76.1] 30.9 | 3.2647E-06 | 11 9 |0.0000031) 4 |0.52/0.8] 294 | 460
SH-6S|F[F10] LS { 0.009 ]| 2 | 96.3] 10.7 | 3.2647E-06 | 11 g | 0.0000031| 4 [0.52]0.8]| 294 | 460
SH-6S[FIF11] LS | 0.021] 2 | 73.3]33.7 [ 3.2647E-06 | 11 ] 10.9} 0.0000031 | 4 0.5210.8] 294 | 460
SH-6SIE[F11] LS | 0.022 1 2 | 73.3133.7 | 3.2647E-06 | 11 10.9| 0.0000031 ] 4 0.52 | 0.8| 294 | 460
SH-6S/FI|F11] LS | 0.018 | 2 | 73.3] 33.7 | 3.2647E-06 | 11 | 10.9{ 0.0000031; 4 0.52]0.8] 294 | 460
SH-6S|F|Fi11] LS [ 0.019| 2 | 76.1 | 30.9 | 3.2647E-06 | 11| 10.9 | 0.0000031 | 4 0.52|0.8] 294 | 460
SH-6S|F| F3 | LS | 0.016 | 1 | 73.3[ 33.7 [ 3.3929E-06 | 11 | 14.2| 0.0000031 | 4 0.5210.8/ 204 | 331
SH6S|F| F3 | LS | 0.013] 1 | 73.3] 33.7 [ 3.3929E-06 | 11| 14.2 | 0.0000031 | 4 0.52/0.8] 204 | 391
SH-6S/F| F3 | LS | 0.011 | 1 | 73.3[ 33.7 1 3.3029E-06 | 11| 14.2| 0.0000031 | 4 0.5210.8} 204 | 391
SH-65|F| F3 1 LS | 0.012] 1 | 76.1 | 30.9 | 3.3929E-06 | 11| 14.2 | 0.0000031| 4 |0.52 0.81 204 | 391
SH-6S|F| F3 | LS | 0.008 | 1 | 96.3] 10.7 | 3.3929E-06 | 11| 14.2] 0.0000031{ 4 10.52 0.8] 204 | 391 |
SH-6SIF{F14] LS | 0.011 | 2 | 73.3] 33.7 [ 3.2647E-06 | 11 | 8.2 | 0.0000031 | 4 0.5210.8] 294 | 460
SH-6S|F|F14] LS | 0.011 | 2 | 73.3| 33.7 | 3.2647E-06 | 11| 8.2 | 0.0000031 | 4 10.52 0.8] 294 | 460
SH-6S|F|F14] LS | 0.014] 2 | 73.3[33.7 [ 3.2647E-06 | 11| 8.2 | 0.0000031} 4 .52 0.8} 294 | 460
SH-6S|F|F14] LS | 0.012 | 2 | 76.1 | 30.9 | 3.2647E-06 | 11| 8.2 | 0.0000031} 4 | 0.52 0.8 294 | 460
SH-6S|F| F5 | LS | 0.016 | 1 | 73.3 | 33.7 | 3.3929E-06 | 11| 9.2 | 0.0000031( 4 | 0.52 0.81 204 | 391
SH-6S|F| F5 | LS | 0.0171 1 | 73.3 | 33.7 | 3.3929E-06 | 11| 9.2 | 0.0000031 4 |0.52 0.8} 204 | 391
SA-6S|F| F5 | LS | 0.020| 1 | 73.3| 33.7 | 3.3929E-06 | 11| 9.2 | 0.0000031; 4 |0.52 0.8] 204 | 391
SH-6S|F| F5 | LS | 0.019] 1 | 76.1 | 30.9 | 3.3929E-06 | 11| 9.2 | 0.0000031} 4 |0.52 0.84 204 | 391
SH-6S|F|F16| LS | 0.020| 2 | 73.3] 33.7 | 3.2647E-06 | 11]11.1]0.0000031} 4 | 0.52 0.8] 294 | 460
SH-65| F| F16| LS | 0.020 | 2 | 73.3 | 33.7 | 3.2647E-06 | 11| 11.1]0.0000031! 4 [0.52 0.8] 294 | 460
SH-6S|F|F16] LS | 0.020 | 2 | 73.3 ) 83.7 | 3.2647E-06 | 11 11.1]0.0000031} 4 | 0.52 0.8| 294 | 460
SH-6S|F|F16| LS | 0.022] 2 | 76.1 | 30.9 | 3.2647E-06 | 11| 11.1] 0.0000031} 4 | 0.52 0.8]| 294 | 460
SH-6S|F|F16| LS | 0.010 | 2 | 96.3 | 10.7 | 3.2647E-06 [ 11| 11.1]0.0000031 4 {0.52 0.8] 294 | 460
SH-6S|F| F8 | LS | 0.022 | 1 | 73.3 | 33.7 | 3.3929E-06 | 11| 6.4 [ 0.0000031} 4 {0.52 0.8]| 204 | 391
SH-6S|F| F8 | LS | 0.020 | 1 | 73.3 | 33.7 | 3.3929E-06 | 11| 6.4 | 0.0000031| 4 10.5210.8 204 | 391
SH-6S|F| F8 | LS | 0.022 | 1 | 73.3| 33.7 | 3.3929E-06 | 11| 6.4 [ 0.0000031| 4 |0.52 0.8] 204 | 391
SH-6S|F| F8 | LS | 0.027 | 1 | 76.1 | 30.9 | 3.3929E-06 | 11| 6.4 | 0.0000031] 4 {0.52 08| 204 3N
SH-6S|F| F8 | LS | 0.010 | 1 [ 96.3 | 10.7 | 3.3929E-06 | 11| 6.4 | 0.0000031( 4 {0.52 0.8]| 204 | 391
SH-6S|F| F2 | LS | 0.016| 1 | 70.7 | 36.3 | 3.3929E-06 | 11| 1.4 |0.0000031} 4 {0.52 0.8] 204 | 391
SH-65|F|F14| LS | 0.016 | 2 | 70.7 | 36.3 [ 3.2647E-06 | 11| 4.1 | 0.0000031 | 4 0.5210.8] 294 | 460
SH-6S/F| F8 | LS | 0.016] 1 | 70.71 36.3 | 3.3929E-06 [ 11] 6.2 | 0.0000031} 4 0.5210.8] 204 | 391
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PRO S ID AGG CN | Day Z D L SOIL| % %] Ft E
SH-6W| A A2 SRG [0.008] 2 [311.3] 11 10.1 4 063 [0./5]| 283 | 443
SH-6W|] A A2 SRG [ 0.011] 2 311.3) 11 10.1 4 0.63 1 0.75] 283 | 443
SH-6W| A A2 SAG 10.007] 2 311.3] 11 10.1 4 0.63 | 0.75 | 283 | 443
SH-6W| A A2 SRG | 0.007| 2 311.3| 11 10.1 4 0.63 [ 0.75| 283 | 443
SH-6W| A A2 SRG |10.013} 2 3113 11 10.1 4 0.63 | 0.75| 283 | 443
SH-6W| A A4 SRG j0.008] 2 [311.3] 11 11.1 4 0.63 | 0.75 | 283 | 443
SH-6W| A A4 SRG | 0.012| 2 311.3] 11 11.1 4 0.63 [ 0.75]| 283 | 443
SH-6W| A A4 SRG |0.007] 2 311.3} 11 11.1 4 0.63 | 0.75| 283 | 443
SH-6W[ A A4 SRG [0.009 2 311.3] 11 11.1 4 0.63 | 0.75 | 283 | 443
SH-6W| A A4 SRG [ 0.011{ 2 311.3] 11 11.1 4 0.63 [ 0.75| 283 | 443
SH-6W| A A5 SRG | 0.01 2 3113 11 9.35 4 0.63 | 0.75| 283 | 443
SH-6W| A A5 SAG | 0.01 2 3113} 11 9.35 4 0.63 {0.75| 283 | 443
SH-6W| A A5 SRG {0.008] 2 (3113} 11 9.35 4 0.63 [ 0.75| 283 | 443
SH-6W| A A5 SRG | 0.008| 2 311.3] 11 9.35 4 0.63 | 0.75| 283 | 443
SH-6W| A AS SRG 10.014} 2 13113 11 9.35 4 0.63 | 0.75| 283 | 443
SH-6W| A A10 | SARG | 0.007] 3 299 11 6.1 4 0.63 [ 0.75 |361.6| 500
SH-6W| A A10 | SRG | n.011| 3 299 11 6.1 4 0.63 [ 0.75/361.6| 500
SH-6W| A A10 | SRG | 0.005! 3 299 11 6.1 4 0.63 [0.75[361.6] 500
SH-6W] A A10 | SR”RG [ 0.005| 3 299 11 6.1 4 0.63 [ 0.75|361.6| 500
SH-6W| A A10 | SRG | 0.01 3 299 11 6.1 4 0.63 [ 0.75]361.6| 500
SH-6W| A A13 | SRG {0.009| 3 29¢ 11 9.15 4 0.63 | 0.75 |361.6| 500
SH-6W| A A13 | &G | 0.008]| 3 299 11 9.15 4 0.63 | 0.75|361.6 500
SH-6W| A A13 | SRG [0.008| 3 299 11 9.15 4 0.63 | 0.75361.6} 500
SH-6W| A A13 | SRG (0.006! 3 299 11 9.15 4 0.63 1 0.75 |361.6| 500
SH-6W| A Ai3 | SAG | 0.011]| 3 299 11 9.15 4 0.63 [ 0.75 361.6| 500
SH-6W| A A14 | SRG | 0.01 3 299 11 12.3 4 0.63 | 0.75|361.6| 500
SH-6W| A Ai4 | SRG |0.012] 3 299 11 12.3 4 0.63 | 0.75 |361.6{ 500
SH-6W| A Ai4 | SAG |0.012| 3 299 11 12.3 4 0.63 | 0.75 |361.6] 500
SH-6W| A A14 | SRG ] 0.009; 3 299 11 12.3 4 0.63 | 0.75 |361.6| 500
SH-6W| A Ai14 | SRG | 0.0i6| 3 299 11 12.3 4 0.63 | 0.75{361.6| 500
SH-6W| A A2 SRG j0.025] 2 (3113 11 10.1 4 0.63 | 0.75 | 283 | 443
SH-6W| A A4 SRG | 0.02 2 311.34§ 11 9 4 0.63 | 0.75| 283 | 443
SH-6W| A AS SRG | 0.02 2 13113 11 9.35 4 0.63 | 0.75 | 283 | 443
SH-6W| A Ai10 | SRG [ 0.012] 3 299 11 6.1 4 0.63 ] 0.75 1361.6| 500
SH-6W| A Ai3 | S”RG 10017 3 299 11 9.15 4 0.63 ] 0.75361.6| 500
SH-6W| A AN1 SRG | 0.01 | 360 0 i1 6.75 4 0.63 | 0.75 |553.8| 549
SH-8W| A Al4 | SRG 0.032] 3 299 11 11.6 4 0.63 | 0.75 |361.6| 500
SH-6W| A AN2 | SAG ] 0.005] 360 0 11 7.25 4 0.63 [ 0.75 1553.8| 549
SH-6W| B Bi SRG_j0.co8| 2 311.3] 11 6.9 4 0.53 | 0.75| 283 | 443
SH-6W| B Bi SAG |0.008| 2 311.3] 11 6.9 4 0.53 1 0.75 | 283 | 443
SH-6W| B Bi SRG | 00111 2 (3113 11 6.9 4 0.53 | 0.75 ] 283 | 443
SH-6W| B Bi SRG 10.009| 2 311.3] 11 6.9 4 0.53 0.75| 283 | 443
SH-6W| B B1 S”G 10.0131 2 311.3] 11 6.9 4 0.53 10.75] 283 | 443
SH-6W| B B15 | SRG (1 0.007| 3 299 i1 5 4 0.53 | 0.75 |361.6| 500
SH-6W| B Bi15 | SRG | 0.009| 3 299 11 5 4 0.53 | 0.75{361.6| 500
SH-6Wj] B B15 | SAG 10.008| 3 299 11 5 4 0.53 | 0.75 {361.6| 500
SH-6wW| B Bi5 | 8AG 10.008{ 3 299 11 5 4 0.53 10.75361.6| 500
SH-6W| B B15 | SRG [ 0.011] 3 299 11 5 4 0.53 | 0.75 |361.6| 500
SH-6W| B Bi6 | SRG |[0.006| 3 299 11 5.9 4 0.5310.75361.6| 500
SH-6W| B B16 | SRG | 0.009| 3 299 11 5.9 4 0.53 {0.75361.6, 500
SH-6W| B Bi6 | SRG {0.008| 3 299 11 5.9 4 0.53 | 0.75 |361.6] 500
SH-8W| B B16 | SRG (0.008] 3 299 11 5.9 4 0.53 1 0.75 |361.6| 500
SH-6W| B Bi6 | SAG | 0.011}| 3 299 11 5.9 4 0.53 1 0.751361.6] 500
SH-6W| B B17 | SAG [ 0.007| 3 299 11 8.6 4 1053]0.75|361.6{ 500
SH-6W| B B17 | SAG [0.008| 3 299 11 8.6 4 0.53 { 0.75 {361.6| 500
SH-6W|- B B17 | SARG | 0.005 3 299 11 8.8 4 0.53 | 0.75 1361.6| 500
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SH-6W| 8 817 0.005| 3 299 11 8.6 4 0.53]0.75]361.6] 500
SH-6W| B B17 G.01 3 299 11 8.6 4 053 |0.75 | 361.61 500
SH-6W| B B7 0.004( 2 311.3] 11 10 4 0563 (0.75] 283 | 443
SH-6W| B B7 0004 2 [311.3( 11 10 4 0531075 283 | 443
SH-6W] B B7 o004l 2 {311.3] 11 10 4 053 | 0.75| 283 | 443
SH-6W| B B7 0.003] 2 311.3] 11 10 4 0.53 | 0.75] 283 | 443
SH-6W| B B7 0.005| 2 3113 11 10 4 053]0.75| 283 | 443
SH-6W| B B8 oo009| 2 (3113} 11 6.1 4 053 |0.75| 283 | 443
SH-6W| B B8 0.008| 2 311.3] 11 6.1 4 053 | 0.75 ] 283 | 443
SH-6W| B B8 0.007| 2 311.3) 11 6.1 4 053] 0.75| 283 | 443
SH-6W| B B8 0.007{ 2 311.3] 11 6.1 4 053 |0.75| 283 | 443
SH-6W! B B8 0.01 2 311.3] 11 6.1 4 053 | 0.75 | 283 | 443
SH-6WI B B1 0.02 2 [311.3] 1 6.9 4 053 |0.75] 283 | 443
SH-6W| B B1S 0.012] 3 299 11 5 4 053 |0.75361.6] 500
SH-6W| B B16 0.015| 3 299 11 5.9 4 053 ]0.75]361.6| 500
SH-6W| B Bi7 0.02 3 299 11 8.6 4 053 | 0.75]361.6| 500
SH-6W| B BN1 0.006 | 360 0 11 5.4 4 0.53 | 0.75 |553.8] 549
SH-6W| B B7 0.024] 2 311.3 ] 11 10 4 053 |0.75 | 283 | 443
SH-6W| B B8 0.017] 2 |311.3] 11 6.1 4 053 |0.75| 283 | 443
sSH-6W| B BN2 0.006 | 360 0 11 2.5 4 053 ]0.75[553.8| 549
SH-sW| B BN3 0.01 | 360 0 11 5 4 0.53 | 0.75553.8! 549
SH-6W| C C4 0011] 2 [311.3| 11 14.2 4 0.42 | 0.75| 283 | 443
SH-6W| C C4 0.013] 2 3113 11 14.2 4 042 10.75| 283 | 443
SH-6W| € C4 0.01 2 311.3 | 11 14.2 4 042 (0.75| 283 | 443
SH-6W| C C4 0.01 2 31131 11 14.2 4 0.42 | 0.75 | 283 | 443
SH-eW| C C4 0.014| 2 311.3] 11 14.2 4 0.42 | 0.75| 283 | 443
SH-6W| C c7 0.01 2 | 31131 11 15.6 4 0.42 | 0.75 | 283 | 443
SH-6W! _C C7 0.01 2 311.3] 11 15.6 4 0.42 | 0.75| 283 | 443
SH-6W| C c7 0.01 2 311.3( 11 15.6 4 0.42 | 0.75 | 283 | 443
SH-6W) C C7 0.007| 2 |[311.3) 11 15.6 4 0.42 | 0.75 | 283 | 443
SH-6W| C c7 0.014] 2 31131 11 15.6 4 042 |0.75]| 283 | 443
SH-6W| C Cc8 0000 2 [8113] U 12.6 4 0.42 | 0.75| 283 | 443
SH-6W| C c8 0.01 2 311.3} 11 12.6 4 0.42 | 0.75 | 283 | 443
SH-6W| C C8 0.008| 2 311.3] 11 12.6 4 042 ] 0.75 | 283 | 443
SH-6W| C Cs 0.007] 2 |3113] 11 12.6 4 0.42 | 0.75 | 283 | 443
SH-6W| C Cc8 0.011 2 |311.3] 11 12.6 4 0.42 | 0.75 | 283 | 443
SH-6W| C c10 0.011| 2 [811.3! 11 15.8 4 0.42 | 0.75 | 283 | 443
SH-6W| C c10 0.011] 2 311.3| 11 15.8 4 0.42 | 0.75 | 283 | 443
SH-6W| C ci10 0.009| 2 311.3 ] 11 15.8 4 0.42 | 0.75 | 283 | 443
SH-8W| _C C10 0.01 2 31131 11 15.8 4 0.42 | 0.75| 283 | 443
SH-6W| C c10 0.015| 2 311.3] 11 15.8 4 0.42 | 0.75] 283 | 443 |
SH-6W| _C C11 0.016| 2 311.3 | 11 12 4 0.42 1 0.75| 283 | 443
SH-6W| C Ci1 0.017] 2 311.3| 11 12 4 042 | 0.75] 283 | 443
SH-6W| C ci1 0015 2 13113 11 12 4 0.4210.75] 283 | 443
SH-6W| C ci 0.013] 2 311.3] 11 12 4 0.42 | 0.75 | 283 | 443
SH-6W| C cu 0.02 2 | 31131 11 12 4 0.42 | 0.75 | 283 | 443
SH-eW| C ci2 go012| 2 (3113 11 4 0.42 | 0.75 | 283 | 443
SH-6W| C ci12 0.013] 2 [311.3] 11 4 0.42 | 0.75] 283 | 443
SH-6W| C c12 0.01 2 311.3 | 11 4 0.42 | 0.75 | 283 | 443
SH-6W| C ci2 0.01 2 311.3] 11 4 0.42 | 0.75 | 283 | 443
SH-6W| C ci2 0.015] 2 311.3]| 11 . 4 0.42 | 0.75 | 283 | 443
SH-6W| C CN1 0.007|360(311.3] 11 4.1 4 0.42 | 0.75 553.8] 549
SH-6W| C c4 0.03 2 31131 11 14.2 4 0.42 | 0.75 | 283 | 443
SH-6W| C CN2 0.006 | 360 /31131 11 8.5 4 0.42 | 0.75 | 283 | 443
SH-6W] C c7 0.04 2 |311.3] 11 15.6 4 042 | 0.75] 283 | 443
SH-6W| C Cc8 0.025| 2 311.3] 11 5.7 4 042 | 0.75| 283 | 443
SH-6W| C c10 0.034] 2 31131 11 9.9 4 0.42 | 0.75] 283 | 443
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SH-6W| C CN3 | sAG | 0.01 | 360 3113] 11 8.7 4 0.42 | 0.75 |553.8| 549
SH-6W| C C11 SRG | 0.04 2 311.3] 11 12 4 0.42 | 0.75 | 283 | 443
SH-6W| C C12 | SAG [0.028] 2 {3113 11 4 0.42 | 0.75 | 283 | 443
SH-6W| D D9 SAG | 0.009] § 27441 11 4 0.53 | 0.88 [454.4| 533
SH-6W| D D9 SRG | 0.01 5 27441 11 4 0.53 | 0.88 1454.4] 533
SH-6Wj D D9 SRG |0.007]| S 2744 11 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D9 SRG | 0.005] 5 27441 11 4 0.53 | 0.88 [454.4| 533
SH-6W} D | D9 SRG | 0.01 5 2744 | 11 . 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D1 SRG | 0.009| 2 [31134 11 8 4 0.53 | 0.88 | 283 | 443
SH-6W| D D1 SAG |0.009| 2 3113 11 8 4 0.53 | 0.88 | 283 | 443
SH-6W| D D1 SRG | 0.0i 2 |3113] 11 8 4 0.53 | 0.88 | 283 | 443
SH-6W| D D1 SRG [0.009| 2 (3118 11 8 4 0.53 | 0.88 | 283 | 443
SH-6W| D Di SRG |0.014] 2 131131¢ 11 8 4 0.53 10.88 | 283 [ 443
SH-ewW| D D4 SRG_{0.011] 2 311.3] 11 8.4 4 0.53 {0.88 | 283 | 443
SH-6W| D D4 $AG {0011 2 [3113] 11 8.4 4 0.53 | 0.88 | 283 | 443
SH-6W| D D4 S°G | 0.01 2 |311.3] 11 8.4 4 0.53 | 0.88} 283 | 443
SH-6W| D D4 SAG }0.009| 2 13113} 11 8.4 4 0.53 | 0.88 | 283 | 443
SH-6W| D D4 SRG | 0.013] 2 311,31 11 8.4 4 0.53 | 0.88 | 283 | 443
SH-ew| D D12 | SAG | 0.009} 5 2744 | 11 9.2 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D12 | SRG | 0.01 5 274.4 | 11 9.2 4 0.53 | 0.88 | 454.4| 533
SH-6W[ D D12 | SAG [ 0.008| 5§ 2744 | 11 9.2 4 0.53 | 0.88 | 454.4] 533
SH-swW| D D12 | 8AG | 0.008| 5 274.4 | 11 9.2 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D12 | SAG |0.012] 5 2744 | 11 9.2 4 0.53 | 0.88 |454.4| 533
SH-6W| D D7 SAG |0.005| 2 |3113] 11 7 4 0.53 | 0.88 | 283 | 443
SH-6W{ D D7 SAG (0.005} 2 131131 11 7 4 0.53 | 0.88 | 283 | 443
SH-6W| D D7 SRG {0.005] 2 {311.3] 11 7 4 0.53 1 0.88 | 283 | 443
SH-6W| D D7 SAG |0.004| 2 [3113] 11 7 4 0.53 | 0.88 | 283 | 443
SH-6wj| D D7 SAG |0.006| 2 311341 11 7 4 0.53 {0.88 | 283 | 443
SH-6W| D D13 | SAG | 0.006| 5 27441 11 5.8 4 0.53 | 0.88 | 454.4| 533
SH-e6w| D D13 | SAG {0.005| 5 274.4 | 11 5.8 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D13 | SAG | 0.005| 5 27441 11 5.8 4 0.53 | 0.88 | 454.4| 533
SH-6w| D D13 | SAG [ 0.003| 5§ 274.4 4 11 5.8 4 0.53 | 0.88 [454.4| 533
SH-6W| D D13 | SRG | 0.005| 5 274.4 ] 11 5.8 4 0.53 | 0.88 [454.4! 533
SH-6W| D D9 SAG [0.017] 5 2744 11 . 4 0.53 | 0.88 | 454.4| 533
SH-6W| D D1 SAG j0.015f 2 3113} 11 8 4 0.53 | 0.88 | 283 | 443
SH-6W| D DN1 SRG [ 0.003 1 360 0 11 6.9 4 0.53 | 0.88 | 554 | 549
SH-6W| D DN2 | SAG |0.007 | 360 0 11 6.4 4 0.53 | 0.88 | 554 | 549
SH-6W| D D4 SRG | 0.02 2 311.3] 11 8.4 4 0.53 | 0.88 | 283 | 443
SH-6W| D D12 | SAG 1 0.017}| 5 274441 11 5 4 0.53 | 0.88 [ 454.4| 533
SH-6WI D DN3 | SAG { 0.007 | 360 0 11 3.8 4 0.53 | 0.88 | 554 | 54¢
SH-6w| D D7 SAG [ 0.014! 2 13113 11 7 4 0.53 | 0.88 | 283 | 443
SH-6Wl D D13 | SAG | 0.01 5 12744 11 5.8 4 0.53 | 0.88 | 454.4| 533
SH-6W E E8 LS (0.004] 11 | 212,21 11 14.5 4 0.63 [ 0.88 |518.4]| 537
SH-6W| E E8 LS [o0.004] 11 |212.2] 11 14.5 4 0.63 { 0.88 {518.4| 537
SH-6W| E E8 LS jo0.002| 11 J212.2] 11 14.5 4 0.63 | 0.88 |518.4| 537
SH-6W| E E8 LS |0.002| 11 j212.2| 11 14.5 4 0.63]0.88|518.4| 537
SH-6W| E E8 LS jo.002) 11 ]212.2] 11 14.5 4 0.63 | 0.88 [518.4| 537
SH-6W| E E6 LS |0.004]| 11 j212.21 11 16.3 4 0.63 | 0.88 |518.4] 537
SH-eW| E E6 LS (0.004]| 11 [2122] 11 16.3 4 0.63 | 0.88 |518.4| 5§37
SH-6W| E E6 LS J0.003} 11 [212.2] 11 16.3 4 0.63 | 0.88 |518.4| §37
SH-6W| E E6 LS |o0.003| 11 2122} 11 16.3 4 0.63 | 0.88 |518.4| 537
SH-6W| E E6 LS j0.006) 11 [2122] 11 16.3 4 0.63 | 0.88|518.4| 537
SH-6W| E E4 | LS [0.003] 11 |212.2 11 14.1 4 0.63 | 0.88 |518.4| 537
SH-6W| E E4 LS 0002 11 {2122} i1 14.1 4 0.63 {0.88 {518.4} 537
SH-6W E E4 LS J0.002]| 11 |212.2] 11 14.1 4 0.63 | 0.88 |518.4( 537
SH-6Wj E E4 LS 10.002f 11 |212.2| 11 14.1 4 0.63 0.88 |518.4| 537
SH-6W| E E4 LS 0004} 11 j212.2) 11 14.1 4 0.63 {0.88 |518.4{ 537
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SH-6W E E3 s [0.002] 11 | 21221 11 i3 4 0.63 | 0.88 |518.4] 537
SH-6W| E E3 LS |(0.002]| 11 |2122] 11 13 4 0.63]0.88 518.4} 537
SH-6W! E E3 s |0.001] 11 [212.2] 11 13 4 0.63 | 0.88 [ 518.4| 537
SH-6W| E E3 s |o.001( 11 1212.2] 11 13 4 0.63 | 0.88 |518.4| 537
SH-8W| E E3 LS [0.003} 11 {212.2] 11 13 4 0.63 {0.881518.4| 537
SH-8W| E E2 LS [0.003; 11 [2122! 11 14.1 4 0.63 | 0.88 [518.4| 537
SH-6W| E E2 LS {0.003] 11 {212.2] 11 14.1 4 0.63 | 0.88 {518.4| 537
SH-6W| E E2 LS |0.004f 11 {212.2] 11 14.1 4 0.63 | 0.88 | 518.4] 537
SH-6W| E E2 LS [o0.003[ 11 [2122] 11 14.1 4 0.63 | 0.88 [518.4| 537
SH-6W E E2 ts |o0.002! 11 j212.2] 11 14.1 4 0.63 | 0.88 |518.4]| 537
SH-6W| E E1 LS |0.003] 11 {2122 11 15.3 4 0.63]0.88[518.4| 537
SH-6W| E El LS |0.004| 11 |212.2 11 15.3 4 0.63 | 0.88 | 518.4} 537
SH-6W E Et LS |0.002{ 11 [212.2] 11 15.3 4 0.63 | 0.88 | 518.4| 537
SH-6W E El 1S 0.002] 11 j2122| 11 15.3 4 0.63]0.88 [518.4| 537
SH-6W E E1 LS |[o0.002] 11 |212.2; 11 15.3 4 0.63 1 0.88 [518.4] 537
SH-6W| E E8 LS 0.01 11 j212.2 [ 11 14.5 4 0.63 | 0.88 [ 518.4| 537
SH-6W| E E6 LS [o0.016f 11 [212.2] 11 13.4 4 0.63 [0.88[518.4| 537
SH-6W| E EN1 LS |0.002] 360 0 i1 8.8 4 0.63 |0.88| 556 | 539
SH-6W| E E4 LS 0.01 11 [ 212.2( 11 9.3 4 0.63]0.88 |518.4| 537
SH-6W| E E3 LS |0.013] 11 [2122] 11 8.1 4 0.63 | 0.88 [518.4| 537
SH-6W E E2 LS ]0.009| 11 {2122 11 8.7 4 0.63 | 0.88 |518.4| 537
SH-6W| E EN2 LS |0.004 ] 360 0 11 6.4 4 0.63 | 0.88 | 556 | 539
SH-6W| E ENS LS |0.003]| 360 0 11 5.3 4 0.63 | 0.88 | 556 | 539
SH-6W| E Ei s fo.011] 11 {2122 11 9.4 4 063 |0.88 |518.4| 537
SH-6W| F F8 LS |0.003| 10 [ 2248} 11 4 0.52 | 0.75]510.7| 536
SH-6W| F F8 LS 10.003] 10 {22481 11 4 |.052]0.751510.7; 536
SH-6W| F F8 LS [0.003] 10 [ 2248} 11 4 052 | 0.751510.7| 536
SH-6W F F8 LS |0.003] 10 | 2248 | 11 4 0.52 | 0.751510.7 536
SH-6W F F8 LS |0.004] 10 {2248 11 . 4 052 | 0.75]510.7| 536
SH-6W| F F7 LS |0.003| 10 [2248} 11 15 4 0.52 | 0.75(510.7| 536
SH-6W| F F7 1S [0.003| 10 {2248 11 15 4 0.52 ] 0.75 |510.7| 538
SH-6W| F F7 LS [0.002] 10 {2248 11 15 4 0.52 | 0.75[510.7| 536
SH-6W| F F7 1S |0.003! 10 |[2248( 11 15 4 0.52 | 0.75[510.7| 536
SH-6W| F F7 LS (0.003] 10 {22481 11 15 4 0.52 | 0.75 [510.7| 536
SH-6W| F F6 LS |0.003] 10 |[2248} 11 14.7 4 0.52 |0.75 510.7| 536
SH-6W F Fé LS |0.002] 10 | 2248 11 14.7 4 0.52 | 0.75[510.7| 536
SH-6W| F F6 LS |0.002] 10 [ 2248} 11 14.7 4 0.52 | 0.75]510.7| 536
SH-6W F Fé LS |0.002} 10 {2248 11 14.7 4 052 |0.75 510.7| 536
SH-6W| F Fé LS |0.002| 10 [ 2248} 11 14.7 4 0.52 | 0.75]510.7| 536
SH-6W! F F5 IS [0.003] 10 {2248 11 21.4 4 0.52 { 0.75 {510.7} 536
SH-6W| F F5 LS |0.003] 10 [ 2248 | 11 21.4 4 0.52 | 0.751510.7| 536
SH-6W F F5 S (0.002] 10 |[2248] 11 21.4 4 0.52 | 0.75 | 510.7| 536
SH-6W| F FS S |0.002] 10 |2248] 11 21.4 4 0.52 [ 0.75(510.7| £36
SH-6W F F5 LS |0.003] 10 | 2248 11 21.4 4 0.52 | 0.75510.7| 536
SH-6W| F F4 LS |0.003] 10 [2248| 11 23.4 4 0.52 [ 0.75 [510.7| 536
SH-6W F F4 LS |0.003] 10 {22481 11 23.4 4 0.52 | 0.75{510.7| 536
SH-6W F F4 LS {0.003] 10 {2248 11 23.4 4 0.52 | 0.75 |510.7} 536
SH-6W F F4 LS |0.003 10 [ 2248 11 23.4 4 0.52 [ 0.75[510.7| 536
SH-6W| _F F4 1S [0.002] 10 | 2248} 11 23.4 4 0.52 | 0.751510.7| 536
SH-86W F F3 LS [0.003] 10 | 2248 11 25.5 4 0.52 | 0.75{510.7| 536
SH-6W F F3 LS |0.002] 10 {2248} 11 25.5 4 0.52 | 0.751510.7| 536
SH-6W| F F3 LS |0.002] 10 [ 2248 11 25.5 4 0.52 | 0.75{510.7| 536
SH-6W F F3 LS [0.002] 10 2248 i1 25.5 4 0.52 | 0.75]510.7| 536
SH-6W| F F3 LS |0.003| 10 {2248 | 11 25.5 4 0.52 | 0.75510.7| 536
SH-6W F F8 LS |0.012] 10 | 2248 11 . 4 0.52 | 0.75 |510.7| 536
SH-6W| F F7 LS |0.016( 10 2248} 11 9.6 4 0.52 | 0.75{510.7| 536
SH-6W F Fé LS 0.01 10 {22481 11 11 4 052 }0.75(510.7| 536
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SH-6W| F F5 LS [0.015! 10 | 2248 11 10 4 0.52 | 0.75 |510.7| 536
SH-6W| F ) LS |o0.011| 10 [ 2248} 11 13.4 4 0.52 | 0.75 |510.7| 536
SH-6W| F FN1 LS j0.002]| 10 0 11 5.7 4 0.52 | 0.75| 556 | 539
SH-6W| F FN2 LS {0.008]| 10 0 11 10.8 4 0.52 | 0.75| 556 | 539
SH-6W| F F3 LS {0.012] 10 12248 11 14.7 4 0.52 1 0.75510.7] 536
SH-6W| F EN3 LS [0.002] 10 0 i1 5.6 4 0.52 | 0.75| 5§56 | 53¢
SH-6W| G G9 LS |0.002] 10 | 2248] 11 8.7 4 0.61 [ 0.75|510.7| 536
SH-6W] G G9 LS [0.002| 10 j2248} 11 8.7 4 0.61 | 0.75|510.7] 536
SH-6W| G G9 LS 10.002| 10 2248 11 8.7 4 0.61 | 0.75510.7] 536
SH-6W| G G9 LS |0.001] 10 2248 11 8.7 4 0.61 [ 0.75|510.7| 536
SH-6W| G G9 LS [0.001) 10 {2248 11 8.7 4 0.61 [ 0.75|510.7| 536
SH-6W| G G8 LS [0.003| 10 j2248] 11 13.2 4 0.61 | 0.75[510.7| 536
SH-6W| G G8 LS |{0.003| 10 {2248 11 13.2 4 0.61 | 0.75 1510.7) 536
SH-6W| G G8 LS [0.002| 10 |2248; 11 13.2 4 0.61 1 0.75|510.7| 536
SH-6W[ G G8 IS |0.002] 10 {2248} 11 13.2 4 0.61 {0.7516510.7| 536
SH-6W| G G8 LS [0.003]| 10 [ 2248 11 13.2 4 0.61 | 0.75 |510.7| 536
SH-6W| G G7 LS ]0.003| 10 ;2248 11 9.6 4 0.61 ) 0.75 1510.7| 536
SH-6W| G G7 LS {0.003| 10 2248} 11 9.6 4 0.61 10.75|510.7| 536
SH-6W| G G7 LS [0.002| 10 j2248] 11 9.6 4 0.6110.75|510.7| 536
SH-6W| G G7 LS |0.001] 10 2248} 11 9.6 4 0.61 | 0.75 |510.7| 536
SH-6W| G G7 LS }0.002] 10 | 2248! 11 9.6 4 0.61 1 0.75|510.7| 536
SH-6W| G G6 LS |0.004| 10 |2248) 11 10.6 4 0.61 | 0.751510.7| 536
SH-6W| G Ge LS |0.003] 10 j224.8 | 11 10.6 4 0.61 | 0.75 [510.7| 5386
SH-6W| G G6 LS |0.002] 10 {2248 11 10.6 4 0.61 | 0.75510.7| 536
SH-6W| & G6 LS [0.002] 10 j2248 | 11 10.6 4 0.61 | 0.75 1510.7| 536
SH-6W| G G6 LS [0.004| 10 2248 11 10.6 4 0.61 | 0.75510.7| 536
SH-6W| G G3 LS |0.003] 10 2248 11 12.1 4 0.61 | 0.751510.7| 536
SH-6W| G G3 LS 10.003) 10 (2248 11 12.1 4 0.61 | 0.75 {510.7] 536
SH-6W| G G3 LS [0.003] 10 [2248; 11 12.1 4 0.61 | 0.75|510.7| 536
SH-6W| G G3 LS 10.003| 10 [ 22481 11 12.1 4 0.61 | 0.75[510.7| 536
SH-6W| G G3 LS [0.002] 10 2248 11 12.1 4 0.61 | 0.75 510.7| 536
SH-6W| G G2 LS [0.003| 10 j2248 11 12.5 4 0.61 | 0.75 |{510.7] 536
SH-6W; G G2 LS {0.002{ 10 | 22484 11 12.5 4 0.61 | 0.75 [510.7] 536
SH-6W| G G2 ‘LS }0.002| 10 | 2248 i1 12.5 4 0.61 | 0.75|510.7]| 536
SH-6W| G G2 LS 10.002| 10 [ 2248 11 12.5 4 0.61 | 0.75 |510.7| 536
SH-6W} G G2 LS 10.003| 10 2248 11 i2.5 4 0.61 | 0.75|510.7 | 536
SH-6W| G GN1 LS (0.004| 10 0 i1 6.4 4 0.61 | 0.75| 556 | 53°
SH-6W| G Ge LS [0.009] 10 [2248] 11 8.7 4 0.61 | 0.75|510.7| 536
SH-6W| G G3 LS [0.008] 10 [ 2248 11 13.2 4 0.61 | 0.75|510.7| 536
SH-6W| G G7 LS |0.012] 10 j224.8| 11 9.6 4 0.61 | 0.75 |510.7| 536
SH-6W| G G6 LS |0.012] 10 [ 22481 11 10.6 4 0.61 ] 0.75|510.7| 536
SH-6W| G GN2 LS 10.005| 10 0 11 9.7 4 0.61 {0.75 | 556 | 539
SH-8W| G G3 LS [0.009( 10 [22481 11 12.1 4 0.61 | 0.75 | 510.7| 536
SH-6W| G G2 LS 0.01 10 | 2248 11 12.5 4 0.61 { 0.75 |510.7| 536
SH-6W| H H9 LS |0.003| 10 [2248] 11 17.5 4 0.68 | 0.75 | 510.7| 536
SH-6W| H H9 LS |0.003| 10 j 2248} 11 17.5 4 0.68 | 0.75 |510.7| 536
SH-6W| H H9 LS (0.025| 10 [224.8 11 17.5 4 0.68 | 0.75]510.7| 536
SH-6W| H H9 LS |0.002} 10 [224.8] 11 17.5 4 0.68 | 0.75 |510.7| 536
SH-6W| H H9 LS |0.003; 10 [224.8] 11 17.5 4 0.68 | 0.75 |510.7| 536
SH-6W| H H7 LS [0.002] 10 j2248] 11 11.1 4 0.68 | 0.75 |510.7| 536
SH-6W| H H7 LS (0.002| 10 12248 11 11.1 4 0.68 { 0.75 |510.7| 536
SH-6W| H H7 LS |0.002| 10 2248 11 11.1 4 0.68 | 0.75510.7| 536
SH-6W| H H7 LS |0.002] 10 [ 2248 11 11.1 4 0.68 | 0.75 1510.7} 538
SH-6W| H H7 LS ]0.002| 10 {2248 11 11.1 4 0.68 | 0.75|510.7| 536
SH-8W| H Hé LS |[0.001]| 10 j2248] 11 8.5 4 0.68 | 0.75{510.7| 536
SH-6W| H H8 LS |[0.002]| 10 [2248] 11 8.5 4 0.68 | 0.75 |510.7| 536
SH-6W| H H6 LS [0.001]| 10 {2248 i1 8.5 4 0.68 | 0.75{510.7| 536
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SH-6W| H Heé S J|o.o01] 10 [2248] 11 8.5 4 0.68 10.75|510.7 )| 536
SH-6W| H HE S Jo.002] 10 {2248 11 8.5 4 068 (0.751510.7| 536
SH-ewW| H HS LS |0.001] 10 | 224.8 11 12.7 4 068 |0.75{510.7| 536
sH-6W| H H5 s 10.002} 10 | 2248 11 12.7 4 068 | 0.75510.7| 536
SH-6W| H H5 1S 10.002] 10 | 22481 11 12.7 4 0.68 | 0.75 |510.7| 536
- |SH-eW| H HS S |o.002] 10 | 2248} 11 12.7 4 0.68 | 0.75[510.7| 536
SH-sW| H H3 LS |o0.002] 10 | 2248 11 12.7 4 068 | 0.75|510.7| 536
SH-6W| H H3 S |o.002] 10 {22481} 11 4 0.68 | 0.75 [510.7] 536
SH-6W| H H3 1S |o0.003; 10 | 2248 1 1 4 068 | 0.75 [510.7| 536
SH-6W] H H3 1S l0.002| 10 (2248 1 1 4 068 | 0.75 |510.7] 536
SH-6W| H H3 1S |o.002] 10 [ 2248} 1 1 4 068 | 0.75[510.7| 536
SH-6W| H H3 s |o.001] 10 | 2248} 1 1 . 4 068 | 0.75[510.7| 536
SH-6W| H H9 LS 0.01 10 [ 2248 | 11 15.2 4 0.68 | 0.75|510.7| 536
SH-6W| H H7 LS 0.01 10 {2248 11 8.8 4 0.68 | 0.75 |510.7| 536
SH-6W| H Hé LS lo0.006] 10 | 2248 11 8.5 4 0.68 | 0.75|510.7| 536
SH-6W| H HS5 S lo.006] 10 [2248] 11 5.3 4 068 | 0.751510.7| 536
SH-6W| H HN1 LS |o0.001) 10 0 11 3.6 4 0.68 | 0.75 | 556 | 539
SH-6W| H HN2 LS |0.004) 10 0 i1 5 4 068 | 0.75 | 556 | 539
SH-6W| H H3 s |0.002| 10 0 11 7.6 4 068 |0.75| 556 | 539
SH-sw| H HN3 LS 0.01 10 [ 2248 11 4 068 | 0.75510.7| 536
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PRO| S| ID CW [ Temp i3 Temp Z D| L A SOILP% steef © FT & Ioay
BW-8[ A [ A7 0.015] 54.4 | 151 | 0.00000864 | 10! 7 | 0.0000084| 4 | 0.62 [ 0.75] 458 [4550680] 5
BW-8 A A7 0.019] 42.7 | 26.8 | 0.00000864 | 10| 7 |0.0000084| 4 | 0.62 | 0.75| 458 | 4550000} 5
BW-8| A | A7 0.002] 44.2 | 25.3 | 0.00000864 [10] 7 |0.0000084 | 4 [0.62]0.75| 458 [4550000] 5
BW-8] A | A7 0.017| 47.6 | 21.9 | 0.00000864 10| 7 |0.0000084 | 4 | 0.62 | 0.75] 458 [4550000] 5
BW-8| A | A7 0.018] 48.8 | 20.7 | 0.00000864 | 10] 7 | 0.0000084 | 4 | 0.62[0.75| 458 {4550000/( 5
BW-8 A | A9 0.011] 54.4 | 15.1 | 0.00000864 | 10| 6 | 0.0000084| 4 [ 0.62 | 0.75 | 458 {455Q000( §
BW-8 A | A9 0.021] 42.7 | 26.8 | 0.00000864 [10]| 6 |0.0000084| 4 | 0.62 | 0.75| 458 | 4550000 5
BW-8] A [ A9 0.020| 44.2 | 25.3 | 0.00000864 |[10{ 6 |0.0000084] 4 | 0.62 [ 0.75] 458 [4550000] 5
BW-8| A | A9 0.015] 47.6 | 21.9 | 0.00000864 | 10| 6 |0.0000084] 4 | 0.62]0.75] 458 [4550000]| 5
BW-8[ A [ A9 0.016] 48.8 | 20.7 | 0.00000864 [10]| 6 |0.0000084| 4 | 0.62 | 0.75 | 458 | 4550000] 5
BW-8 A |A13 0.012] 54.4 | 15.1 | 0.00000864 | 10[10.7]0.0000084 | 4 | 0.62 | 0.75 | 458 | 4550000] 5
BW-8 A [A13 0.022| 42.7 | 26.8 | 0.00000864 | 10 10.7]0.0000084 | 4 | 0.62 | 0.75 | 458 }4550000] 5
BW-8 A JA13 0.020] 44.2 | 25.3 | 0.00000864 |10 10.7]0.0000084 | 4 | 0.62 | 0.75| 458 [ 4550000/ 5
BW-g[ A [A13 0.016] 47.6 | 21.9 | 0.00000864 | 10] 10.7] 0.0000084 | 4 | 0.62 | 0.75 | 458 [ 4550000} 5
BW-8] A [a13 0.013| 48.8 | 20.7 | 0.00000864 [ 10 10.7[0.0000084 | 4 | 0.62 | 0.75 | 458 4550000 5
BW-3] A [A156 0.014] 54.4 | 15.1 | 0.00000864 | 10| 6.5 | 0.0000084| 4 [ 0.62 | 0.75 [ 458 [4550000] 5
BW-8 A JA16 0.022] 42.7 | 26.8 | 0.00000864 | 10| 6.5 [ 0.0000084 | 4 | 0.62 | 0.75 ] 458 [4550000] 5
Bw-8] A [A16 0.021] 44.2 | 25.3 | 0.00000864 | 10 6.5 | 0.0000084 | 4 | 0.62 | 0.75 ] 458 [4550000| 5
BW-8| A [A16 0.017] 47.6 | 21.9 | 0.00000864 [10] 6.5 | 0.0000084 | 4 | 0.62 | 0.75 | 458 |4550000] 5
BW-8| A [A16 0.016| 48.8 | 20.7 | 0.00000864 | 10| 6.5 [ 0.0000084 | 4 | 0.62 | 0.75 | 458 | 4550000} 5
BW-8] A |A22 0.015] 54.4 | 15.1 | 6.326E-06 [10]6.15]0.0000084( 4 | 0.62 | 0.75 | 542 | 4660000|11
BW-8| A [A22 0.016] 42.7 | 26.8 | 6.326E-06 [ 10]6.15]0.0000084| 4 | 0.62 | 0.75 | 542 | 4660000{ 11
BW-8| A [A22 0.017| 44.2 | 25.3 | 6.326E-06 |10[6.15]0.0000084| 4 | 0.62 | 0.75 | 542 } 466000011
Bw-8l A [A22 0.016] 47.6 | 21.9 | 6.326E-06 | 10[6.15] 0.0000084| 4 | 0.62 | 0.75 | 542 | 466000011
BW-8| A [A22 0.015| 48.8 | 20.7 { 6.326E-06 |10]6.15] 0.0000084| 4 | 0.62 | 0.75 | 542 [4660000[11
BwW-8[ A [A23 0.012| 54.4 | 15.1 | 6.326E-06 | 10| 4.5 ] 0.0000084| 4 | 0.62 | 0.75 | 542 | 466000011
BW-8 A [A23 0.019] 42.7 | 26.8 | 6.326E-06 | 10| 4.5 | 0.0000084 | 4 | 0.62 | 0.75 | 542 [4660000/11
BW-8 A [A23 0.019] 44.2 | 25.3 | 6.326E-06 | 10| 4.5 [ 0.0000084| 4 [ 0.62 | 0.75 | 542 | 4660000 11
8wW-8 A [A23 0.014] 47.6 | 21.9 | 6.326E-06 |10 4.5 | 0.0000084 | 4 | 0.62 | 0.75 | 542 | 466000011
BW-8| A [A23 0.014] 48.8 | 20.7 | 6.326E-06 |10 4.5 [ 0.0000084| 4 | 0.62 | 0.75 | 542 | 466000011
BW-8] A [A24 0.010] 54.4 | 15.1 | 6.326E-06 |10] 13 [ 0.0000084 | 4 | 0.62 | 0.75 | 542 {4660000{11
Bw-8| A [A24 0.018] 42.7 | 26.8 | 6.326E-06 | 10| 18 [0.0000084| 4 | 0.62 | 0.75 | 542 } 466000011
BW-8| A [A24 0.017| 44.2 | 25.3 | 6.326E-06 | 10| 13 [ 0.0000084| 4 [ 0.62 | 0.75| 542 | 466000011
Bw-8 A [A24 0.013| 47.6 | 21.9 | 6.326E-06 | 10| 13 | 0.0000084 | 4 | 0.62 [ 0.75 ] 542 (466000011
BW-8 A [A24 0.008] 48.8 | 20.7 | 6.326E-06 | 10| 13 [0.0000084 | 4 | 0.62 | 0.75 | 542 | 466000011
BW-8] A [A26 0.014] 54.4 | 15.1 ] 2.562E-06 |10 0.0000084] 4 | 0.62 | 0.75] 557 | 4680000] 21
BW-8[ A [A26 0.023] 42.7 | 26.8 | 2.562E-06 |10 0.0000084] 4 [ 0.62]0.75] 557 | 468000027
BwW-8[ A [A26 0.020] 44.2 [ 25.3 | 2.562E-06 |10 0.0000084]| 4 | 0.62[0.75 [ 557 {4680000(21
Bw-al A [A26 0.017; 47.6 | 21.9 | 2.562E-06 |10 0.0000084] 4 | 0.62 ] 0.75| 557 | 468000021
BW-8[ A [A26 0.016] 48.8 | 20.7 | 2,562E-06 |10 0.0000084 | 4 | 0.62 | 0.75 | 557 | 468000021
BW-8 A [A26 0.012] 63.2 ] 6.3 [ 2.562E-C6 |10 0.0000084 | 4 | 0.62 | 0.75 | 557 | 468000021
BW-8| A [A26 0.011] 63.2 | 6.3 | 2.562E-06 {10| . |0.0000084| 4 | 0.62 | 0.75| 557 | 4680000/21
BW-8[ A [A22 0.009] 63.2 | 6.3 | 6.326E-06 | 10]6.15]0.0000084| 4 | 0.62 | 0.75 ] 542 | 466000011
BW-8 A ]A22 0.018| 63.2 | 6.3 | 6.326E-06 | 1016.15]0.0000084 | 4 | 0.62 | 0.75 | 542 [ 466000011
BW-8| A JA22 0.019] 63.2 | 6.3 | 6.326E-06 | 10[6.15]0.0000084 | 4 | 0.62 [ 0.75 | 542 | 466000011
Bw-§[ A [A23 0.0201 63.2 | 6.3 | 6.326E-06 |10] 4.5 [ 0.0000084| 4 | 0.62 | 0.75 | 542 | 4660000} 11
BW-8] A [A23 0.015] 63.2 | 6.3 | 6.326E-06 |10 4.5 [ 0.0000084 | 4 | 0.62 | 0.75 [ 542 } 466000011
BW-8{ A [A7 0.009] 63.2 | 6.3 | 0.00000864 10| 7 |0.0000084| 4 | 0.62 | 0.75 | 458 | 4550000] 5
BW-8| A | A7 0.012] 63.2 | 6.3 | 0.00000864[10] 7 10.0000084] 4 | 0.62 | 0.75| 458 } 45500001 5
BW-8 A | A7 0.014] 63.2 | 6.3 | 0.00000864]10] 7 |0.0000084| 4 [ 0.62]0.75| 458 [ 4550000] §
BW-8 A [ A9 0.021] 63.2 | 6.3 | 0.00000864 10| 6 |0.0000084| 4 | 0.62 | 0.75 | 458 | 4550000] 5
BW-8 A A9 0.013| 63.2 | 6.3 | 0.00000864 |10] 6 |0.0000084| 4 | 0.62 | 0.75 | 458 [ 4550000 5
BwW-8 A [ A9 0.017] 63.2 | 6.3 | 0.00000864 ]10| 6 | 0.0000084| 4 ! 0.62 | 0.75 | 458 | 4550000 5
BW-8 A [A13 0.019] 63.2 | 6.3 | 0.00000864 |10[10.7] 0.0000084| 4 | 0.62 ]0.75 | 458 | 4550000} §
BW-8 A |A13 0.018| 63.2 | 6.3 | 0.00000864 | 1010.7]0.0000084 | 4 | 0.62 | 0.75 | 458 [ 4550000/ 5
BW-8| A [A24 0.014] 63.2 | 6.3 | 6.326E-06 [10| 13 | 0.0000084| 4 | 0.62 | 0.75 | 542 | 4660000} 11
BW-8[ A [A24 0.020] 63.2 | 6.3 | 6.326E-06 | 10! 13 | 0.0000084 | 4 | 0.62 | 0.75 ]| 542 | 466000011
BW-8| A |A16 0.023] 63.2 | 6.3 | 0.00000864 | 10| 6.5 | 0.0000084 | 4 | 0.62 | 0.75 | 458 | 4550000 §
BW-8| A [A16 0.020] 63.2 | 6.3 | 0.00000864 10 6.5 | 0.0000084 | 4 | 0.62 | 0.75| 458 [ 4550000} 5
BW-8| B | B4 0.012] 54.4 | 15.5 | 0.00000864 | 10| 9.7 | 0.0000084| 4 | 0.5 | 0.75| 458 [4550000] 5
Bw-8 B [ B4 0.020] 42.7 | 27.2 | 0.00000864 | 10] 9.7 | 0.0000084 [ 4 | 0.5 | 0.75] 458 [4550000§ 5
BW-8 B | B4 0.018| 44.2 | 25.7 | 0.00000864 | 10| 9.7 | 0.0000084| 4 | 0.5 | 0.75 | 458 | 4550000 §
Bw-8 B8 | B4 0.015| 47.6 | 22.3 | 0.00000864 [10] 0.7 | 0.0000084] 4 | 0.5 | 0.75| 458 | 4550000( 5
BW-8 B | B4 0.060] 48.8 | 21.1 | 0,.00000864 | 10| 9.7 [ 0.0000084| 4 | 0.5 | 0.75| 458 | 4550000| 5
Bw-8 B | B6 0.014] 54.4 | 15.5 | 0.00000864 |10 5.3 | 0.0000084 | 4 | 0.5 | 0.75 ] 458 [ 4550000{ &
BW-8 B | B6 0.022] 42.7 | 27.2 | 0.00000864 | 10| 6.3 | 0.0000084] 4 | 0.5 | 0.75] 458 {4550000( 5
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BW-8| B | B6 0.020] 44.2 | 25.7 [ 0.00000864 | 10| 5.3 | 0.0000084] 4 0.5 | 0.75 | 458 } 4550000 S
BW-8| B | B6 0.018| 47.6 | 22.3 [ 0.00000864 {10} 5.3 | 0.0000084| 4 0.5 | 0.75 | 458 {4550000]| &
Bw-8/ B | B6 0.017] 48.8 | 21.1 | 0.00000864 { 10| 5.3 | 0.0000084 4 0.5 | 0.75] 458 |4550000| 5
BW-8/ B |B10 0.017] 54.4 | 15.5 | 8.261E-06 [10] 7.5 | 0.0000084 | 4 0.5 | 0.75] 485 {4595000]| 6
BW-8| B [B10 0.022| 42.7 | 27.2 | 8.251E-06 |10 7.5 | 0.0000084 | 4 0.5 | 0.75 | 485 |4595000] 6
BW-§| B {B10 0.021| 44.2 | 25.7 | 8.251E-06 |10] 7.5 | 0.0000084 | 4 0.5 [ 0.75 | 485 | 4595000( 6
BW-8| B {B10 0.020] 47.6 | 22.3 | 8.251E-06 |10} 7.5 | 0.0000084} 4 0.5 | 0.75 | 485 {4595000] 6
BwW-8/ 8 |B10 0.017] 48.8 | 21.1 ] 8.251E-06 10| 7.5 | 0.0000084) 4 0.5 [ 0.75] 485 [4595000| 6
BW-8| B |B14 0.010] 54.4 | 15.5 | 0.00000786 | 10| 8.7 | 0.0000084 } 4 0.5 | 0.75 | 504 [5040000( 7
Bw-g| B |B14 0.018] 42.7 | 27.2 | 0.00000786 | 10| 8.7 | 0.0000084 | 4 0.5 [ 0.75 | 504 | 5040000} 7
BW-8 B |B14 0.017] 44.2 | 25.7 | 0.00000786 | 10] 8.7 | 0.0000084 | 4 0.5 | 0.75 | 504 | 5040000} 7
Bw-8| B |B14 0.013]| 47.6 | 22.3 | 0.00000786 [ 10| 8.7 | 0.0000084 | 4 0.5 | 0.75 | 504 [5040000]| 7
BW-8/ B |B14 0.014] 48.8 | 21.1 | 0.00000786 | 10] 8.7 | 0.0000084 | 4 0.5 | 0.75 | 504 15040000} 7
BwW-8| B |B15§ 0.010] 54.4 | 15.5 | 6.326E-06 |10 0.0000084 | 4 0.5 | 0.75 1 542 14660000} 11
Bw-8| B [B1S 0.018( 42.7 | 27.2 | 6.326E-06 | 10 0.0000084 | 4 0.5 | 0.75 | 542 [ 466000011
Bw-8| B |B15 0.016| 44.2 | 25.7 | 6.326E-06 |10 0.0000084 | 4 0.5 | 0.75] 542 [ 466000011
BW-8 B |B1S 0.013| 47.6 | 22.3 | 6.326E-06 |10 0.0000084 | 4 0.5 | 0.75 [ 542 [ 4660000} 11
Bw-8{ B [B1S 0.014] 48.8 | 21.1 | 6.326E-06 |10 . 0.0000084 | 4 0.5 | 0.751 542 (466000011
BW-8| B |B16 0.012] 54.4 | 15.5 | 6.326E-06 | 10| 9.8 | 0.0000084| 4 0.5 | 0.75 | 542 | 466000011
BW-8| B {B16 0.020] 42.7 | 27.2 | 6.326E-06 |10 9.8 | 0.0000084 | 4 0.5 | 0.75 1! 542 14660000|11
Bw-8| B {B16 0.016| 44.2 | 25.7 | 6.326E-06 | 10| 9.8 | 0.0000084 4 0.5 | 0.751] 542 466000011
BW-8| B |B16 0.015] 47.6 | 22.3 | 6.326E-06 | 10| 9.8 | 0.0000084 4 0.5 | 0.75 ] 542 | 4660000| 11
8w-8| B |B16 0.015| 48.8 | 21.1 | 6.326E-06 [10] 9.8 | 0.0000084| 4 0.5 | 0.75{ 542 {4660000|11
BwW-8 B |B18 0.015| 54.4 | 15.5 | 6.326E-06 |10/ 10.3}0.0000084 | 4 0.5 | 0.75 ] 542 {4660000}11
Bw-8 B |B18 0.022| 42.7 [ 27.2 | 6.326E-06 {10} 10.3]0.0000084} 4 0.5 | 0.75 | 542 [ 466000011
Bw-8 B |B18 0.020| 44.2 | 25.7 | 6.326E-06 | 10(10.3}0.0000084} 4 0.5 | 0.75 [ 542 | 4660000}11
Bw-g! B |B18 0.017| 47.6 | 22.3 | 6.326E-06 |10]10.3}0.0000084 | 4 0.5 | 0.75 | 542 [ 466000011
Bw-8| B |B18 0.012] 48.8 | 21.1 | 6.326E-06 |10]10.3|0.0000084 4 0.5 | 0.75 | 542 | 4660000] 11
Bw-g| B 1821 0.011) 54.4 | 15.5 | 2.562E-06 [10] 7.6 | 0.0000084 | 4 0.5 | 0.75 | 557 | 4680000|21
BW-8| B |B21 0.016] 42.7 | 27.2 | 2.562E-06 | 10| 7.6 | 0.0000084 | 4 0.5 | 0.75 | 557 | 4680000(21
BW-8| B {B21 0.015| 44.2 | 25.7 | 2.562E-06 | 10| 7.6 | 0.0000084 | 4 0.5 | 0.75 | 557 | 4680000421
8w-g| B |B21 0.011| 47.6 | 22.3 | 2.562E-06 |10| 7.6 | 0.0000084| 4 0.5 | 0.75 | 557 | 468000021
BW-8| B |B21 0.011] 48.8 | 21.1 | 2.562E-06 |10] 7.6 | 0.0000084 | 4 0.5 | 0.75 | 557 | 4680000 21
Bw-g| 8 |B15 0.010]| 65.4 | 4.5 6.326E-06 |10 0.0000084 | 4 0.5 | 0.75 ] 542 14660000} 11
BwW-8[ B |B15 0.016| 65.4 | 4.5 6.326E-06 {10| . 0.0000084 | 4 0.5 | 0.75 | 542 | 4660000} 11
BW-8{ B [B16 0.018] 65.4 | 4.5 6.326E-06 {10} 9.8 | 0.0000084 | 4 0.5 { 0.75 | 542 | 4660000] 11
Bw-g B |B16 0.025| 65.4 | 4.5 6.326E-06 |10 9.8 | 0.0000084 | 4 0.5 | 0.75 | 542 | 4660000|11
BW-g| B | B4 0.016] 65.4 | 4.5 | 0.00000864|10] 9.7 | £0.0000084 | 4 0.5 | 0.75 ] 458 | 4550000} 5
BW-8/ B | B4 0.006| 65.4 | 4.5 | 0.00000864 (10| 9.7 | 0.0000084 ; 4 0.5 | 0.75 | 458 | 4550000 §
Bw-8 B | B4 0.008| 65.4 | 4.5 | 0.00000864}10] 9.7 | 0.0000084| 4 0.5 [ 0.75 | 458 [ 4550000} 5
Bw-8| B {B21 0.015] 65.4 | 4.5 2.562E-06 |10} 7.6 | 0.0000084| 4 0.5 | 0.75 | 557 | 4680000 |21
BW-8 B | B6 0.020] 65.4 | 4.5 | 0.00000864 10| 5.3 [ 0.0000084 | 4 0.5 | 0.75 | 458 14560000] 5
Bw-8 B |Bi0 0.010} 65.4 | 4.5 8.251E-06 [10] 7.5 | 0.0000084 | 4 0.5 | 0.75 | 485 { 4595000} 6
BW-8 B |Bi14 0.015] 65.4 | 4.5 | 0.00000786 10| 8.7 { 0.0000084 4 0.5 | 0.75 | 504 [5040000] 7
BW-g8| B |B14 0.012| 65.4 | 4.5 |0.00000786{10} 8.7 | 0.0000084 | 4 0.5 { 0.75| 504 | 5040000 7
BW-8| B |[NEW! 0.007| 65.4 | 4.5 0 10} 3.5 | 0.0000084 | 4 0.5 | 0.75 0 {4680000|28
BW-8| B [NEW 0.005!| 65.4 | 4.5 0 10| 3.5 | 0.0000084! 4 0.5 [ 0.75 0 |4680000(28
8w-8| B |1B18 0.015} 65.4 | 4.5 9.029E-06 110 10.3] 0.0000084) 4 0.5 | 0.75 | 842 [ 4660000111
BW-8/ C| C3 0.013] 54.4 | 15.8 | 6.326E-06 | 10]11.2] 0.0000084 | 4 | 0.38 0.75 | 419 | 44200001 4
Bw-g8 C| C3 0.022] 42.7 | 27.6 | 6.326E-06 [10]11.2] 0.0000084| 4 0.38 | 0.75 ] 419 | 4420000! 4
Bw-8/ C| C3 0.021| 44.2 | 26.1 | 6.326E-06 |10]11.2]0.0000084| 4 ! 0.38 0.75 | 419 | 44200001 4
Bw-8 C | C3 0.015] 47.6 | 22.7 | 6.326E-06 [10]11.2] 0.0000084 | 4 0.38 | 0.75 ] 419 | 4420000} 4
Bw-g/ C| C3 0.017] 48.8 | 21.5 | 6.326E-06 | 10{11.2|0.0000084| 4 | 0.38 0.75 ] 419 | 4420000 4
BW-8/ C | C5 0.017] 54.4 | 15.9 | 6.326E-06 | 10]10.3|0.0000084( 4 | 0.38 0.75 | 419 | 4420000] 4
BW-8| C| C5 0.026| 42.7 | 27.6 | 6.326E-06_|10]10.3|0.0000084| 4 | 0.38 0.75 | 419 | 4420000, 4
Bw-g| C | C5 0.024] 44.2 | 26.1 | 6.326E-06 [ 10]10.3}0.0000084| 4 0.8 | 0.75 | 419 | 4420000 4
BwW-8| C | C5 0.020| 47.6 | 22.7 | 6.326E-06 | 10}10.3]0.0000084| 4 0.38 | 0.75 | 419 | 4420000! 4
BW-8 C | C5 0.021] 48.8 | 21.5 | 6.326E-06 [10]10.3]0.0000084 | 4 0.38 | 0.75 ] 419 | 4420000 4
BW-8 C | C8 0.016] 54.4 | 15.9 | 0.00000864 [10]11.1]0.0000084| 4 0.38 | 0.75 ] 458 | 4550000| 5
BW-8 C| C8 0.026]| 42.7 | 27.6 | 0.00000864 | 10}11.1]0.0000084| 4 0.38 | 0.75 | 458 | 4550000] S
Bw-g/ C | C8 0.023] 44.2 | 26.1 | 0.00000864 | 10| 11.1] 0.0000084; 4 0.38 | 0.75 | 458 | 4550000} 5
Bw-8| C | C8 0.021] 47.6 | 22.7 | 0.00000864 { 10| 11.1]0.0000084 | 4 0.38 | 0.75 | 458 | 4550000 5
Bw-8| C | C8 0.021] 48.8 | 21.5 | 0.00000864 | 10| 11.1] 0.0000084} 4 0.38 | 0.75 | 458 [ 4550000] &
Bw-g C |C11 0.012] 54.4 | 15.9 | 0.00000864 10 8.1 | 0.0000084 | 4 0.38 | 0.75 | 458 | 4550000] 5
BW-8 C {C11 0.022| 42.7 | 27.6 | 0.00000864 (10| 8.1 [ 0.0000084 4 | 0.38]0.75 | 458 | 45500004 5
BW-g[ C {C11 0.017| 44.2 | 26.1 | 0.00000864 {10} 8.1 | 0.0000084 4 | 0.38]0.75| 458 | 4550000} 5
BwW-gl C |[C11 0017| 47.6 | 22.7 | 0.00000864 | 10| 8.1 | 0.0000084 4 | 0.38 | 0.75 | 458 [4550000] 5
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Bw-8| C |C11 0.016| 48.8 | 21.5 | 0.00000864 | 10| 8.1 [ 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000} 5
BW-8] C |C14 0.013| 54.4 | 15.9 | 0.00000864 | 10| 8.8 | 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000| 5
BW-8/ C |C14 0.025| 42.7 | 27.6 | 0.00000864 [ 10} 8.8 | 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000 &
BW-8{ C {Ci4 0.024| 44.2 | 26.1 | 0.00000864 | 10{ 8.8 {0.0000084| 4 | 0.38 | 0.75 ; 458 {4550000] 5
BW-8| C |Ci4 0.020] 47.6 | 22.7 | 0.00000864 | 10| 8.8 | 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000] 5
BW-8 C |[C14 0.018] 48.8 | 21.5 | 0.00000864 [ 10| 8.8 1 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000} 5
BwW-8 C |C18 0.014] 54.4 | 15.9 | 0.00000786 [ 10} 12.2{0.0000084| 4 | 0.38 | 0.75 | 504 | 5040000} 7
BwW-g| C |C18 0.027] 42.7 | 27.6 | 0.00000786 | 10} 12.2}0.0000084| 4 | 0.38 | 0.75 | 504 | 5040000} 7
Bw-8| C |C1i8 0.023| 44.2 | 26.1 { 0.00000786 [ 10] 12.2]/0.0000084} 4 | 0.38 | 0.75 | 504 | 5040000, 7
Bw-8| C |C18 0.020] 47.6 | 22.7 [ 0.00000786 | 10[12.2]0.0000084| 4 | 0.38 | 0.75 | 504 | 5040000} 7
BW-8/ C |C18 0.018] 48.8 | 21.5 | 0.00000786 | 10 12.2]0.0000084| 4 | 0.38 | 0.75 | 504 | 5040000| 7
BW-8 C |C19 0.015] 54.4 { 169 | 2.562E-06 |10} . 0.0000084| 4 | 0.38 | 0.75 | 557 | 4680000|21
Bw-g8l C [C19 0.021] 42.7 | 27.6 | 2.562E-06 |10 0.0000084| 4 | 0.38 | 0.75 ;| 557 1468000021
BW-g| C |C18 0.021] 44.2 | 26.1 | 2.562E-06 |10 0.0000084 | 4 | 0.38 | 0.75 | 557 ;4680000)21
BW-8| C |C19 0.018| 47.6 | 22.7 | 2.562E-06 |10 0.0000084 | 4 | 0.38 | 0.75 | 557 [ 468000021
Bw-8 C {C19 0.017] 48.8 | 21.5 | 2.562E-06 |10 . 0.0000084| 4 | 0.38 | 0.75 | 557 | 4680000|21
BW-8| C [C20 0.015| 54.4 | 15.9 | 2.562E-06 | 10| 10.5] 0.0000084{ 4 | 0.38 ! 0.75 | 557 | 468000021
BW-g8| C [C20 0.025] 42.7 | 27.6 | 2.562E-06 |10 10.5} 0.0000084| 4 | 0.38 | 0.75 | 557 | 4680000/21
BwW-g| C |C20 0.022] 44.2 | 26.1 | 2.562E-06 |10 10.5]0.0000084| 4 | 0.38 { 0.75 | 557 | 468000021
BW-g8[ C [C20 0.023] 476 | 22.7 | 2.562E-06 {10/ 10.5] 0.0000084| 4 | 0.38 | 0.75 | 657 |4680C00(21
BW-8| C [C20 0.019| 48.8 | 21.5 | 2.562E-06 |10 10.5] 0.0000084 | 4 | 0.38 | 0.75 | 557 | 468000021
BW-8 C|C19 0.023} 65.4 | 4.9 5.944E-06 |10} . 0.0000084| 4 | 0.38 | 0.75 | 546 [4670000]12
BW-8/ C {C19 0.025} 65.4 | 4.9 2.562E-06 {10 . 0.0000084 | 4 | 0.38 | 0.75 | 557 [ 4680000¢21
Bw-8/ C| C8 0.030| 65.4 | 4.9 | 0.00000864 |10]11.1]0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000] 5
BW-8 C| C8 0.017| 65.4 | 4.9 | 0.00000864 | 10| 11.1]0.0000084| 4 | 0.38 | 0.75| 458 | 4550000| 5
BW-g CjC8 0.012] 65.4 | 4.9 | 0.00000864 [10(11.110.0000084| 4 | 0.38 | 0.75 | 458 { 4550000} 5
BW-g C |C18 0.020] 65.4 | 4.9 | 0.000007686[10]12.2[0.0000084| 4 | 0.38 | 0.75 | 504 | 5040000] 7
BwW-8/ C {C18 0.018] 65.4 | 4.9 | 0.00000786|10]12.2] 0.0000084| 4 | 0.38 | 0.75 | 504 |5040000| 7
BW-8 C1C3 0.021] 65.4 | 4.9 6.326E-06 |10]11.2]0.0000084| 4 | 0.38 | 0.75| 419 |4420000] 4
BW-8{ Cj C3 0.014! 65.4 | 4.9 6.326E-06 | 10(11.210.0000084] 4 | 0.38 | 0.75 | 419 | 4420000 4
BW-8 C [C20 0.021] 65.4 | 4.9 2.562E-06 | 10} 10.5]0.0000084| 4 | 0.38 1 0.75 | 557 | 468000021
BwW-g| C |C20 0.045] 65.4 | 4.9 2.562E-06 | 10(10.5] 0.0000084| 4 | 0.38 | 0.75 | 657 | 468000021
8w-g| C |C11 0.020] 65.4 | 4.9 | 0.00000864 |10 8.1 [0.0000084] 4 | 0.38 | 0.75 | 458 14550000} 5
Bw-g CIC11 0.020| 65.4 | 4.9 | 0.00000864|10| 8.1 [0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000| 5
BW-8| C|C14 0.035] 65.4 | 4.9 | 0.00000864 |10/ 8.8 [ 0.0000084] 4 | 0.38 | 0.75 | 458 | 4550000} 5
BwW-8| C|C14 0.028] 65.4 | 4.9 | 0.00000864]10] 8.8 [ 0.0000084| 4 | 0.38 | 0.75 | 458 | 4550000] 5
BW-8| C |NEW 0.005] 65.4 | 4.9 0 10| 1.5 [ 0.0000084| 4 | 0.38 | 0.75 0 |4680000]|28
BW-8/ C| C5 0.021] 65.41 4.9 6.326E-06 |10] 8.8 | 0.0000084! 4 | 0.3810.75( 419 {4420000] 4
BW-8 D! DS 0.011] 54.4 | 17.5 | 0.00000864 | 10| 7.7 | 0.0000084 | 4 | 0.48 | 0.88 | 458 | 4550000| 5
Bw-g8 D} D5 0.023| 42.7 | 29.2 | 0.00000864 {10] 7.7 [ 0.0000084| 4 | 0.48 | 0.88 | 458 |4550000] 5
BW-8 D | DS 0.021] 44.2 | 27.7 [ 0.00000864 {10 | 7.7 | 0.0000084| 4 | 0.48 | 0.88 | 458 | 4550000| 5
Bw-g| D | DS 0.017| 47.6 | 24.3 | 0.00000864 | 10| 7.7 [ 0.0000084| 4 | 0.48 | 0.68 | 458 | 4550000| 5
Bw-8| D | D5 0.016| 48.8 | 23.1 | 0.00000864 | 10| 7.7 | 0.0000084| 4 | 0.48 | 0.88 | 458 14550000} 5
8w-g D |Di0 0.011] 54.4 | 17.5 | 8.251E-06 |10]12.910.0000084| 4 | 0.48 | 0.88 | 485 | 4595000| 6
8w-8 D D10 0.022] 42.7 | 29.2 | 8.251E-06 {10]12.9]/0.0000084| 4 | 0.48 | 0.88 | 485 | 4595000/ 6
BW-g| D |D10 0.021| 44.2 | 27.7 | 8.251E-06 |10]12.9|0.0000084| 4 | 0.48 | 0.88 | 485 | 4535000} 6
BW-g8| D D10 0.017] 47.6 | 24.3 | B8.251E-06 |10 12.9] 0.0000084 | 4 | 0.48 | 0.88 | 485 | 4595000} 6
Bw-8l D {D10 0.016] 48.8 | 23.1 | 8.251E-06 |10}12.910.0000084| 4 | 0.48 | 0.88 | 485 | 4595000( 6
Bw-8/ D {D13 0.013| 54.4 | 17.5 | 0.00000786 | 10 10.5| 0.0000084 | 4 | 0.48 | 0.88 | 504 |5040000] 7
Bw-8 D [D13 0.022] 42.7 | 29.2 { 0.00000786 | 10| 10.5| 0.0000084{ 4 | 0.48 | 0.88 | 504 | 5040000] 7
BW-8| D [D13 0.019| 44.2 | 27.7 | 0.00000786 | 10 10.5] 0.0000084 | 4 | 0.48 | 0.88 | 504 |5040000] 7
BwW-g| D |D13 0.017| 47.6 | 24.3 | 0.00000786 | 10] 10.5] 0.0000084 | 4 | 0.48 | 0.88 | 504 |5040000] 7
BwW-8 D |Di3 0.015) 48.8 | 23.1 | 0.00000786 ] 10] 10.5] 0.0000084| 4 | 0.48 | .88 | 504 | 5040000] 7
BW-8| D D20 0.011] 54.4 | 17.5 | 6.326E-06 |10] 9.7 | 0.0000084| 4 | 0.48 | 0.88 | 542 [ 466000011
Bw-8 D D20 0.020] 42.7 | 29.2 | 6.326E-06 [ 10| 9.7 |0.0000084 | 4 | 0.48 | 0.88 | 542 | 4660000}11
Bw-8 D |D20 0.018) 44.2 | 27.7 | 6.326E-06 [ 10| 9.7 | 0.0000084! 4 | 0.48 | 0.88 | 542 | 4660000} 11
BW-g8| D D20 0.016| 47.6 | 24.3 | 6.326E-06 |10] 9.7 | 0.0000084| 4 | 0.48 | 0.88 | 542 | 466000011
BW-8| D {D20 0.016| 48.8 | 23.1 | 6.326E-06 |10 9.7 | 0.0000084| 4 | 0.48 | 0.88 | 542 | 466000011
Bw-8f D [D16 0.011] 54.4 | 17.5 | 6.326E-06 |10} 6.9 10.0000084] 4 | 0.48 | 0.88 | 542 | 466000011
BwW-g D {D16 0.017] 42.7 | 29.2 { 6.326E-06 |10} 6.9 | 0.0000084| 4 | 0.48 | 0.88 | 542 [4660000]11
Bw-8 D D16 0.017] 44.2 | 27.7 | 6.326E-06 |10] 6.9 | 0.0000084| 4 | 0.48 |{ 0.88 | 542 | 4660000} 11
Bw-8 D |[Di6 6.014| 47.6 | 24.3 | 6.326E-06 |10 6.0 [ 0.0000084| 4 | 0.48 | 0.88 | 542 | 466000011
Bw-8| D |D16 0.013| 48.8 | 23.1 | 6.326E-06 |10} 6.0 | 0.0000084| 4 | 0.48 | 0.88 | 542 | 4660000/ 11
Bw-8 D D17 0.013] 54.4 | 17.5 | 6.326E-06 (10] 11 [0.0000084| 4 | 0.48 | 0.88 | 542 [ 4660000411
BW-8| D |D17 0.021] 42.7 | 29.2 | 6.326E-06 |10} 11 | 0.0000084| 4 | 0.48 | 0.88 | 542 | 4660000/ 11
Bw-8 D |Di17 0.022| 44.2 | 27.7 | 6.326E-06 |10] 11 | 0.0000084| 4 | 0.48 | 0.88 | 542 | 4660000} 11
Bw-8| D |D17 0.018| 47.6 | 24.3 | 6.326E-06 |10] 11 | 0.0000084| 4 | 0.4810.88 ] 542 |4660000]11
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BwW-8 D |D17|SRG|0.015{ 48.8 | 23.1 [ 6.326E-06 |10] 11 | 0.0000084 | 4 | 0.48 ! 0.88 542 | 466000011
BW-8 D |D19[SRG[0.016} 54.4 | 17.5 T 6.326E-06 |10 9.7 | 0.0000084 | 4 | 0.48 | 0.88 542 {4660000{11
BW-8l D |D19] S°%G | 0.029| 42.7 | 29.2 5.326E-06 | 10| 9.7 {0.00C0084 | 4 | 0.48 ) 0.88 542 [ 466000011
BW-8| D (D19 SAG10.026| 44.2 | 27.7 6.326E-06 |10 9.7 1 0.0000084| 4 | 0.48 }0.88 542 { 4660000111
BW-8| D |[D19] SRG[0.021] 47.6 | 24.3 6.326E-06 [10] 9.7 | 0.0000084] 4 | 0.48 0.88 | 542 | 466000011
BW-8 D |D19{SRG|0.020} 48.8 | 23.1 6.306E-06 | 10| 9.7 | 0.0000084]| 4 | 0.48 0.88 | 542 | 466000011
BW-8 D |D22{SRG|0.013| 54.4 | 17.5 2.562E-06 |10] 8.3 | 0.0000084| 4 0.48 | 0.88 | 557 [ 4680000121
BW-8 D |D22|SRG[0.020] 42.7 | 29.2 2.562E-06 |10} 8.3 {0.0000084| 4 0.48 | 0.88 | 557 {4680000}21
BW-8| D |D22] SAG [0.018] 44.2 | 27.7 2.562E-06 |10] 8.3 | 0.0000084| 4 0.48 | 0.88 | 557 [4680000]21
BW-8l D ID22|SAG{0.015] 47.6 | 24.3 2.562E-06 | 10| 8.3 | 0.0000084 4 0.48 | 0.88 | 557 | 4680000121
BW-8 D |D16/ SRG|0.013| 67.4 | 4.5 2.562E-06 | 10] 6.9 {0.0000084| 4 0.48 | 0.88 | 557 | 4680000 21
BW-8| D| D5 | SRG|0.013] 67.4 | 4.5 0.00000864 {10 7.7 | 0.0000084| 4 0.48 | 0.88 | 458 | 45500001 5
BW-8 DI D5 | SRG|0.017| 67.4 1 4.5 0.00000864 [10] 7.7 10.0000084 | 4 0.48 | 0.88 | 458 | 45500001 5
BW-8| D |D22|SRG[0.010] 67.4 | 4.5 2.562E-06 |10 8.3 |0.0000084) 4 0.43 | 0.88 | 557 | 4680000121
BW-8 D |D22|SRG|0.016| 67.4 | 4.5 2.562E-06 |10} 8.3 |0.0000084, 4 0.48 | 0.88 | 557 | 4680000{21
BW-8| D |NEW| SRG [0.006] 67.4 | 4.5 0 10| 4.1 | 0.0000084| 4 | 0.48 | 0.88 0 14680000|28
BW-8 D |D10|SAG|0.016] 67.4 | 4.5 8.251E-06 |10 11.4]0.0000084| 4 | 0.48 0.88 | 485 | 4595000, 6
BwW-8{ D {D13|SRG|0.018} 67.4 2.5 | 0.00000786 [ 10]10.5] 0.0000084 | 4 0.48 | 0.88 | 504 [5040000) 7
BW-8 D |D13]SRG|0.014] 67.4 | 4.5 0.00000786 | 10| 10.5[0.0000084 | 4 | 0.48 0.88 | 504 | 5040000| 7
BW-8 D |D20|SRG{0.022]| 67.4 | 4.5 6.326E-06 | 10] 9.7 §0.0000084| 4 | 0.48 0.88 | 542 | 4660000111
BW-8 D |D19]SRG|0.018} 67.4 | 4.5 6.326E-06 | 10] 9.7 | 0.0000084| 4 | 0.48 0.88 | 542 | 4660000 11
BW-8| D |D17/S°G|0.010] 67.4 | 4.5 6.306E-06 | 10| 11 |0.0000084] 4 | 0.48 0.88 | 542 | 4660000(11
BW-8| E| E5 | LS |0.014} 54.4 | 20.9 2.8117E-06 | 10 0.0000055| 4 | 0.56 | 0.88 | 380 4000000 S
BW-8 E| E5 | LS |0.019| 42.7 | 32.6 2.8117E-06 (10 0.0000055] 4 | 0.56 | 0.88 | 380 4000000} 5
Bw-8| E| E5 | LS [0.017! 44.2 | 31.1 2.8117E-06 |10 0.0000055] 4 | 0.56 | 0.88 | 380 4000000| 5
BW-8 E | E5 | LS [0.014] 47.6 | 27.7 2.8117E-06 | 10 0.0000055| 4 | 0.56 | 0.88 | 380 40000001 §
BW-8| E| £5 | LS |0.015} 48.8 | 26.5 2.8117E-06 | 10| . 0.0000055| 4 | 0.56 | 0.88 | 380 4000000! §
BW-8 E| E7 | LS [0.007] 54.4 | 20.9 2.8117E-06 10| 7.4 | 0.0000055} 4 0.56 | 0.88 | 380 [4000000| 5
Bw-8| E| E7 | LS |0.013] 42.7 | 32.6 2.8117E-06 | 10| 7.4 | 0.0000055) 4 0.56 | 0.88 | 380 14000000] 5
BW-8| E| E7 | LS |0.010] 44.2 | 31.1 2.8117E-06 (10! 7.4 | 0.0000055| 4 0.56 | 0.88 | 380 [4000000) 5
BW-8 E| E7 | LS |0.009| 47.6 | 27.7 2.8117E-06 [10] 7.4 | 0.0000055| 4 0.56 | 0.88 | 380 | 4000000( 5
BW-8 E | 7 | LS [0.008] 48.8 | 26.5 2.8117E-06 | 10| 7.4 [ 0.0000055) 4 0.56 | 0.88 [ 380 | 4000000} 5
BW-8| E |E10] LS |0.011} 54.4 | 20.9 2.8117E-06 | 10112.8) 0.0000055| 4 0.56 | 0.88 | 380 | 4000000} 5
BW-8 E |E10| LS |0.016] 42.7 | 32.6 2.8117E-06 {10]12.8] 0.0000055] 4 0.56 | 0.88 | 380 | 4000000| 5
BW-8] E |[E10{ LS [0.017] 44.2 | 31.1 2.8117E-06 |10]12.8]| 0.0000055] 4 0.56 | 0.88 [ 380 | 4000000} 5
Bw-a! E [E10] LS |0.013} 47.6 27.7 | 2.8117E-06 | 10 12.8]0.0000055| 4 0.56 | 0.88 | 380 | 4000000} 5
BW-8] E |E10| LS |0.012] 48.8 26.5 | 2.8117E-06 | 10]12.8] 0.0000055 | 4 0.56 | 0.88 | 380 [4000000] 5
Bw-8 € |E11] LS |0.006] 54.4 | 20.9 2.6867E-06 | 10| 8.7 | 0.0000055| 4 0.56 | 0.88 | 397 {4060000| 6
BW-8| E |E11] LS |0.01%] 42.7 | 32.6 2.6867E-06 {10 8.7 | 0.0000055) 4 0.56 | 0.88 | 397 | 4060000} 6
BW-8 E |E11] LS |0.011] 44.2 | 31.1 2.6867E-06 |10} 8.7 1 0.0000055 4 0.56 | 0.88 | 397 [ 4060000} 6
BW-8 E |[E11] LS |0.009| 47.6 | 27.7 2.6867E-06 | 10| 8.7 | 0.0000055| 4 0.56 | 0.88 [ 397 [ 4060000 6
Bw-8 E |E11] LS |0.008] 48.8 | 26.5 2.6867E-06 |10 8.7 | 0.0000055} 4 0.56 | 0.88 | 397 | 40600001 6
BW-8 E {E13] LS |0.010} 54.4 | 20.9 2 169E-06 |10]11.6] 0.0000055| 4 | 0.56 0.88 0 |4120000[10
BW-8] E |E13] LS [0.015] 42.7 | 32.6 2 180E-06 | 10| 11.6| 0.0000055} 4 | 0.56 0.88 0 |4120000(10
BW-8] E |E13| LS [0.015] 44.2 | 31.1 2.180E-06 | 10]11.6]0.0000055| 4 0.56 | 0.88 0 |4120000]10
BW-8| E |E13] LS |0.013| 47.6 | 27.7 2.189E-06 | 10 11.6]0.0000085| 4 0.56 | 0.88 0 |4120000]|10
BW-8 E |E13] LS [0.011] 488 | 26.5 2 180E-06 | 10 11.6]0.0000055| 4 | 0.56 0.88 0 |4120000({10
BW-8| E IE15] LS [0.010} 54.4 | 20.9 2.189E-06 | 10] 9.5 | 0.0000055| 4 0.56 | 0.88 0 [4120000]|10
8w-8| E |E15[ LS [0.016] 42.7 | 32.6 2.189E-06 [ 10] 9.5 |1 0.0000055¢ 4 0.56 | 0.88 0 |4120000410
BW-8| E |E15] LS [0.015] 44.2 | 31.1 2.189E-06 | 10| 9.5 | 0.0000055] 4 0.56 | 0.88 0 (4120000110
BW-8 E |E15| LS |0.013] 47.6 | 27.7 2.189E-06 | 10] 9.5 [ 0.0000085} 4 0.56 | 0.88 0 |4120000/10
BW-a| E |[E15] LS [0.011] 48.8 | 26.5 2.189E-06 | 10| 9.5 | 0.0000055| 4 0.56 | 0.88 0 J4120000}10
BW-8| E |E17] LS |0.009) 54.4 | 20.9 9.63E-07 |10 5.5 | 0.0000055| 4 0.56 | 0.88 | 473 [4140000]20
BW-8| E [E17] LS [0.015] 42.7 | 32.6 9.63E-07 [10] 5.5 |0.0000055} 4 0.56 | 0.88 | 473 | 4140000120
BW-8| E |E17] LS |0.014} 44.2 | 31.1 9.63E-07 (10| 5.5 | 0.0000055| 4 0.56 | 0.88 | 473 |4140000]20
BwW-8| E |[E17| LS 0.011]| 47.6 | 27.7 9.63E-07 |10] 5.5 | 0.0000055; 4 0.56 | 0.88 | 473 [4140000(20
BW-8| E |E17] LS [0.010] 48.8 | 26.5 9.63E-07 |10] 5.5 ] 0.0000055| 4 0.56 | 0.88 | 473 [4140000]20
BW-8| E |E19] LS |0.004{ 54.4 | 20.9 9.63E-07 |10 11.2]0.0000055| 4 0.56 | 0.88 | 473 1414000020
BwW-8| E |E19] LS [0.006] 42.7 | 32.6 9.63E-07 | 10[11.2]0.0000055| 4 0.56 | 0.88 | 473 1414000020
Bw-8| E |E19{ LS 0.007] 44.2 | 31.1 9.63E-07 |10]11.2]0.0000055] 4 0.56 | 0.88 | 473 | 414000020
BW-8| E |E19| LS |0.006| 47.6 | 27.7 9.63E-07 |10(11.2) 0.0000055| 4 0.56 | 0.88 | 473 | 4140000120
8w-8| E |E19| LS [0.006] 48.8 | 26.5 9.63E-07 |10 11.2{0.0000055 4 0.56 | 0.88 | 473 {4140000]20
BW-8| E| E5 | LS |0.015] 72.4 | 2.9 2.8117E-06 110 0.0000055| 4 | 0.56 | 0.88 | 380 4000000 S
BW-8| E| E5 | LS [0.015] 72.4 | 2.9 2.8117E-06 | 10| . |0.0000055| 4 0.56 | 0.88 | 380 | 4000000] 5
BW-8 E| N1 | LS [0.005| 72.4 | 2.9 Q 10| 2.5 | 0.0000055| 4 | 0.56 0.88 0 |4140000{28
BW-8] E| N1 | LS [0.006] 72.4 | 2.9 0 70) 2.5 | 0.0000055| 4 | 0.56 | 0.88 0 |4140000}28
BW-8 E |[E11] LS [0.014] 72.4 2.0 | 2.6867E-06 |10 8.7 0.0000055] 4 | 0.56 | 0.88 | 397 40600001 6
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Bw-d E [E11] LS |0.014] 72.4 | 29 | 2.6867E-06 |10} 8.7 0.0000055| 4 | 0.56 | 0.88 | 397 [4060000]| 6

BW-8 E| E7 | LS |0.018] 72.4 | 2.9 | 2.8117E-06 [10] 7.4 | 0.0000055]| 4 | 0.56 | 0.88 380 | 4000000} S

BW-8l E| E7 | LS |0.019] 72.4 | 2.9 | 2.8117E-06 |10 7.4 | 0.0000055| 4 | 0.56 | 0.88 | 380 4000000 S

B8w-8! E |E17| LS [0.017{ 724 | 2.8 9.63E-07 |10 5.5 | 0.0000055| 4 | 0.56 | 0.88 | 473 | 4140000120
pw-g E {E17| LS |0.011} 724 | 2.9 9.63E-07 |10! 5.5 |0.0000055| 4 | 0.66 | 0.88 | 473 | 4140000} 20
BW-8| E|E19] LS |0.017] 724 | 2.9 9.63E-07 |10111.2]0.0000055| 4 | 0.56 | 0.88 | 473 | 414000020
gw-gl E [E19] LS |0.008f 72.4 | 2.9 9.63E-07 |10!11.2]0.0000055] 4 | 0.56 | 0.88 | 473 | 4140000120
BW-g8| E |[E19| LS |0.014] 72.4 | 2.9 9.63E-07 |10 11.2] 0.0000055] 4 | 0.56 | 0.88 | 473 [ 414000020
Bw-8| E [E13| LS |0.019} 72.4 | 2.9 2.189E-06 |10]11.6|0.0000055] 4 | 0.56 | 0.88 0 1412000010
BW-8| E [E13| LS |0.020| 72.4 | 2.8 2.189E-06 | 10]11.6]0.0000055! 4 | 0.56 | 0.88 0 (4120000110
Bw-8 E|Et0| LS (0.020] 72.4 | 2.9 | 2.8117E-06 [10]12.8]|0.0000055| 4 | 0.56 | 0.88 | 380 40000004 5

BW-8l E |E10] LS |0.011| 72.4 | 2.9 | 2.8117E-06 [1012.8]| 0.0000055| 4 | 0.56 } 0.88 | 380 40000001 5
BW-8{ E[ N2 | LS |0.003] 72.4 | 2.9 0 10] 4.4 {0.0000055| 4 | 0.56 | 0.88 0 [4140000}28
Bw-8| E [E15] LS |0.009) 72.4 2.9 2.189E-06 [{10{ 9.5 | 0.0000055| 4 | 0.56 | 0.88 0 |4120000)10
Bw-8| E |[Ei5] LS |0.0111 72.4 | 2.9 2.189E-06 |10} 9.5 | 0.0000055| 4 | 0.56 | 0.88 0 1412000010
BW-8| F| F1] LS |0.016] 54.4 [ 21.6 | 3.1062E-06 | 10| 9.5 | 0.0000055| 4 | 0.45|0.75 329 3720000 3
BW-8 F| F1 ] LS |0.018] 42.7 | 33.3 [ 3.1062E-C6 {10! 9.5 | 0.0000055| 4 | 0.45 | 0.75 329 {3720000; 3
BW-8 F| F1 | LS |0.020] 44.2 | 31.8 | 3.1062E-06 {10{ 9.5 | 0.0000055| 4 | 0.45!0.75 329 | 3720000/ 3
BW-8| F| F1 | LS |0.018] 47.6 | 28.4 | 3.1062E-06 | 10| 9.5 | 0.0000055| 4 | 0.45 ) 0.75 329 137200004 3
BW-8| F| F1] LS |0.020] 48.8 | 27.2 { 3.1062E-06 | 10| 8.5 | 0.0000055| 4 | 0.4510.75 329 [ 3720000} 3
BW-a8 F| F5| LS |0.014] 54.4 | 21.6 | 2.8117E-06 |10 10.7| 0.0000055 | 4 | 0.45 | 0.75 380 | 40000001 §
BW-8 F| F5 | LS |0.023] 42.7 | 33.3 [ 2.8117E-06 | 10[10.7]0.0000055| 4 | 0.45|0.75 380 | 4000000( 5
BW-8 F| F5| LS |0.019] 44.2 | 31.8 | 2.8117E-06 {10 10.7] 0.0000055 | 4 | 0.45 | 0.75 380 | 4000000 §
BW-8 F| F5| LS |0.016| 47.6 | 28.4 | 2.8117E-06 [ 10 10.7] 0.0000055| 4 | 0.45,0.75 380 | 40000001| S

BW-8 F1F5| LS |0.096] 48.8 | 27.2 | 2.8117E-06 | 10[10.7} 0.0000055{ 4 | 0.45 | 0.75 380 | 4000000| §

BW-8] F| F8 | LS |0.018] 54.4 | 21.6 | 2.8117E-06 | 10| 7.5 | 0.0000055| 4 | 0.45)0.75 380 14000000| 5

BW-8| F | F8 | LS |0.025| 42.7 | 33.3 | 2.8117E-06 {10{ 7.5 | 0.0000055{ 4 | 0.4510.75 380 140000001 5

BW-8| F| F8 | LS |0.023| 44.2 | 31.8 | 2.8117E-06 |10 7.5 | 0.0000055| 4 | 0.4510.75 380 {4000000) S
BW-8 F| F8 | LS |0.022] 47.6 | 28.4 | 2.8117E-06 10 7.5 | 0.0000055| 4 | 0.45 | 0.75 | 380 40000004 5
BW-8l F| F8 | LS |0.0201 48.8 | 27.2 | 2.8117E-06 [ 10| 7.5 | 0.0000055| 4 | 0.45} 0.75 | 380 40000001 5
BW-8 F |Fi0| LS |0.012] 54.4 | 21.6 | 2.8117E-06 [ 10] 13.1] 0.0000055| 4 | 0.45|0.75| 380 40000001 §
BW-8 F |F10] LS |0.020] 42.7 | 33.3 | 2.8117E-06 | 10| 13.1]0.0000055| 4 | 0.45 | 0.75 | 380 4000000] §
BW-8 F |F10] LS |0.090| 44.2 | 31.8 | 2.8117E-06 | 10 13.1|0.0000055] 4 | 0.45 ) 0.75 | 380 40000004 5

BW-8 F |F10| LS |0.016] 47.6 | 28.4 | 2.8117E-06 | 10]13.1]| 0.0000055| 4 | 0.45 | 0.75 | 380 40000009 5

BW-8 F|Fi0| LS |0.016| 48.8 | 27.2 | 2.8117E-06 | 10113.1]0.0000055| 4 | 0.45 | 0.75| 380 40000004 5
BW-8| F IF12] LS |0.015] 54.4 | 21.6 | 2.189E-06 [10|11.6]0.0000055| 4 | 0.45 | 0.75 0 [4120000]10
BW-8l F [F12| LS |0.023] 42.7 | 33.3 | 2.189E-06 [10]41.6]0.0000055 ] 4 | 0.45]0.75 0 14120000]|10
BW-8] F |[Fi12] LS |0.022] 44.2 | 31.8 | 2.189E-06 |10]11.6]0.0000055] 4 | 0.45 | 0.75 0 1412000010
B8W-3| F |[F12] LS |0.020| 47.6 | 28.4 | 2.189E-06 |10 11.6]0.0000055| 4 | 0.45 | 0.75 0 14120000)10
BW-8 F |Fi2| LS |0.014] 48.8 | 27.2 | 2.189E-06 [10[11.6]0.0000055| 4 | 0.45 ' 0.75 0 1412000010
BW-8 F |[Fia| LS |0.009] 54.4 | 21.6 | 1.819E-06 [10]| 9 |0.0000055| 4 | 0.45 ; 0.75 | 456 |41 30000({13
BW-8| F |Fia| LS |0.013| 42.7 | 33.3 | 1.819E-06 [10] 9 [0.0000055] 4 | 0.45]0.75 | 456 413000013
BW-8| F |Fia] LS |0.011] 44.2 | 31.8 | 1.819E-06 {10] 9 |0.0000055| 4 | 0.4510.75| 456 4130000(13
BW-8] F |F1a4| LS |0.010] 47.6 | 28.4 | 1.819E-06 |10] 9 [0.0000055| 4 | 0.45 | 0.75 | 456 | 41 30000113
BW-8| F |F14] LS |0.010] 48.8 | 27.2 | 1.819E-06 |10] 9 ]0.0000055] 4 | 0.45 | 0.75 | 456 4130000113
BW-8| F [Fi15] LS [0.015] 54.4 | 21.6 9.63E-07 |10 11.8|0.0000055| 4 | 0.45| 0.75 | 473 [4140000(20
Bw-8| F [F15] LS !0.021] 42.7 | 33.3 9.63E-07 |10 11.8[0.0000055] 4 | 0.45] 0.75 | 473 {4140000,20
Bw-8| F [F15] LS [0.020; 44.2 | 31.8 3.63E-07 |10]11.8]0.0000055] 4 | 0.45 | 0.75 | 473 | 4140000/20
BW-8| F [Fi5] LS |0.017]| 47.6 | 28.4 9.63E-07 |10] 11.8)0.0000055] 4 | 0.45]0.75| 473 | 4140000120
BW-8| F [Fi5| LS [0.015) 48.8 | 27.2 9.63E-07 |10]11.8]0.0000055] 4 | 0.45}0.75 | 473 1414000020
BW-8| F [F16] LS [0.015] 54.4 | 21.6 9.63E-07 |10] 7.8 | 0.0000055| 4 | 0.45 | 0.75 | 473 | 414000020
Bw-8| F [F16! LS [0.021 42.7 | 33.3 9.63E-07 |10| 7.8 | 0.0000055] 4 | 0.45 | 0.75 | 473 | 414000020
BW-8l F |F16] LS |0.019] 44.2 | 31.8 9.63E-07 10| 7.8 | 0.0000055| 4 | 0.45 | 0.75 | 473 | 414000020
BW-8| F |Fi6{ LS |0.015| 47.6 | 28.4 9.63E-07 |10] 7.8 | 0.0000055] 4 | 0.45] 0.75 | 473 | 4140000}20
Bw-gl FIFi6| LS |0.013! 48.8 | 27.2 9.63E-07 |10] 7.8 | 0.0000055] 4 | 0.45]0.75| 473 14140000]20
BW-8l F [F14] LS [0.013] 73.8 | 2.2 1.819E-06 | 10| 9 |0.0000055] 4 | 0.45|0.75| 456 | 4130000/13
BW-8{ F [F14] LS {0.014] 73.8 | 2.2 1.819E-06 | 10| 9 | 0.0000055] 4 | 0.45 ] 0.75| 456 | 4130000/13
BW-8| F INEw| LS {0.003} 73.8 1 2.2 0 101 5.3 [ 0.0000055| 4 | 0.45]0.75 0 1414000028
BW-8| F| F5 | LS |0.017} 73.8 | 2.2 [ 2.8117E-06 {101 10.70.0000055| 4 | 0.45 0.75 | 380 {4000000| 5

BW-8l F| F5 | LS |0.020] 73.8 | 2.2 [ 2.8117E-06 | 10| 10.7 0.0000055| 4 | 0.45 0.75 | 380 4000000} 5

BW-8 F |F15{ LS |0.022} 73.8 | 2.2 9.63E-07 |10} 11.8] 0.0000055] 4 | 0.45 | 0.75| 473 | 4140000120
BW-8| F| F1| LS 10.020] 73.8 | 2.2 | 3.1062E-06 | 10| 9.5 | 0.0000055] 4 | 0.45 0.75 | 329 (3720000} 3

BW-8 F|F1| LS |c.017| 73.8] 2.2 | 3.1062E-06 | 10| 9.5 | 0.0000055] 4 | 0.45 0.75 | 329 |3720000f 3

Bw-g8 F [Fi6! LS j0.018| 73.8 | 2.2 9.63E-07 ]10] 7.8 | 0.0000055] 4 | 0.45]0.75] 473 14140000120
Bw-g F |F16| LS {0.014] 73.8 | 2.2 9.63E-07 |10 7.8 | 0.0000055] 4 | 0.45]0.75| 473 [ 4140000120
Bw-8 F| F8| LS |0.025| 73.8 | 2.2 | 2.8117E-06 [10] 7.5 | 0.0000055 4 0.45 | 0.75 | 380 [ 4000000} 5

BW-8| F| F8 | LS |0.018] 73.8 | 2.2 | 2.8117E-06 {10 7.5 0.0000055| 4 | 0.45 [ 0.75 | 380 [4000000{ 5
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BwW-8] F [F30] LS [0.013] 73.8 ] 2.2 | 2.8117E-06 [ 10 13.1]0.0000055} 4 | 0.45 | 0.75 | 380 | 4000000} 5
Bw-g[ F{F10]{ LS {0.020{ 73.8 | 2.2 | 2.8117E-06 | 10| 13.1] 0.0000055 4 0.45 | 0.75 [ 380 {4000000( 5
8W-8 F |F12{ LS ]0.019] 73.8 1 2.2 2.189E-06 |10} 11.610.0000055; 4 | 0.45 | 0.75 0 1412000010
Bw-8| F [F12] LS {0.020] 73.8 | 2.2 2.189€6-06 [10[11.6[0.6000055]| 4 | 0.45 ) 0.75 0 {4120000(10
BW-8) G| G2 | LS [0.010] 54.4 | 27.3 | 3.1062€E-06 | 10| 12.5) 0.0000055; 4 | 0.58 ) 0.75 | 329 3720000} 3
BW-8 G| G2 | LS |0.016] 42.7 | 39 | 3.1062E-06 |10 12.5} 0.0000055} 4 0.58 [ 0.75 | 329 {3720000¢ 3
BW-8| G| G2 | LS 10.015] 44.2 | 37.5 | 3.1062E-06 [ 10]12.5} 0.0000055| 4 | 6.58 | 0.75 | 329 13720000} 3
BW-8l G|l G2 | LS [0.013] 47.6 | 34.1 | 3.1062E-06 | 10| 12.5} 0.0000055| 4 | 0.58 | 0.75 { 329 | 3720000 3
BW-8 G| G2| LS |0.012] 48.8 | 32.9 | 3.1062E-06 | 10| 12.5] 0.0000055| 4 | 0.58 | 0.75 | 329 |3720000] 3
BW-8/ G| G4 | LS |0.007| 54.4 | 27.3 | 2.9368E-06 {10} 11.2]0.0000055} 4 | 0.58 ) 0.75 | 358 [3860000| 4
BW-8/ G| Ga| LS |0.0913]| 42.7 | 39 | 2.9368E-06 [10[11.2] 0.0000055| 4 | 0.58 | 0.75 | 358 | 3860000} 4
BW-8 G| G4 | LS |0.014] 44.2 | 37.5 | 2.9368E-06 |10} 11.2 0.0000055| 4 | 0.58 | 0.75 358 3860000/ 4
BW-8 G| Ga| LS |0.011] 47.6 | 34.1 | 2.9368E-06 [10]11.2] 0.0000055| 4 | 0.58 | 0.75 | 358 [ 3860000} 4
BW-8 G| G4 | LS |0.010] 48.8 | 32.9 [ 2.9368E-06 |10 11.2{0.0000055| 4 | 0.58 | 0.75 | 358 3860000/ 4
BW-8| G| Ga | LS |0.007] 54.4 | 27.3 | 2.8117E-06 | 10| 8.1 | 0.0000055] 4 | 0.58 | 0.75 | 380 4000000} 5
BW-8 G| G3 | LS 10.010] 42.7 | 39 [2.8117E-06 [10{ 8.1 | 0.0000055( 4 | 0.58 { 0.75 | 380 4000000} 5
BW-8| Gl Go| LS |0.009] 44.2 | 37.5 | 2.8117E-06 [ 10| 8.1 | 0.0000055| 4 | 0.58 | 0.75 | 380 4000000} 5
BW-8 G| Ga| LS |0.007! 47.6 | 34.1 | 2.8117E-06 [ 10{ 8.1 [ 0.0000055{ 4 | 0.58 | 0.75 380 4000000 5
BW-8l G| Go| LS |0.008] 48.8 | 32.9 | 2.8117E-06 | 10{ 8.1 | 0.0000055| 4 | 0.58 | 0.75 | 380 4000000| 5
BW-8| G |G13| LS |0.010| 54.4 | 27.3 | 2.6867E-06 [ 10| 9.1 [ 0.0000055{ 4 | 0.58 | 0.75} 397 4060000} 6
BW-8 G |G13| LS |0.015| 42.7 | 39 | 2.6867E-06 {10] 9.1 | 0.0000055| 4 | 0.58 | 0.75 397 14060000 6
BW-8 G|G13| LS |0.013] 44.2 | 37.5 | 2.6867E-06 [10[ 9.1 | 0.0000055{ 4 | 0.58 | 0.75 | 397 4060000} 6
BW-8| G |G13] LS 10.012] 47.6 | 34.1 | 2.6867E-06 {10} 9.1 | 0.0000055| 4 | 0.58 | 0.75 397 14060000 6
BW-8| G |G13| LS |0.012] 48.8 | 32.9 | 2.6867E-06 | 10| 9.1 | 0.0000055| 4 | 0.58 | 0.75 397 | 4060000} 6
BW-8| G |G15| LS 10.010| 54.4 | 27.3 | 2.189E-06 {10} 5.4 | 0.0000055{ 4 | 0.58 | 0.75 0 14120000{10
B8W-8| G|G15{ LS |[0.013] 42.7 | 39 2.189£-06 | 10| 5.4 | 0.0000055| 4 | 0.58 | 0.75 0 14120000]10
BW-8 G |Gi5] LS |0.013] 44.2 | 37.5 | 2.189E-06 [10] 5.4 | 0.0000055] 4 | 0.58 [ 0.75 0 14120000110
BW-8 G |G15| LS |0.011] 47.6 | 34.1 | 2.189E-06 | 10| 5.4 | 0.0000055{ 4 | 0.58 | 0.75 0 14120000]10
BW-8| G |Gi5| LS |0.010]| 48.8 | 32.9 | 2.189E-06 |10} 5.4 | 0.0000055| 4 | 0.58 | 0.75 0 14120000110
BW-8| G |G16( LS |0.008] 54.4 | 27.3 | 2.189E-06 | 10| 8.9 {0.0000055| 4 | 058 0.75 0 14120000]10
BW-8| Gi{G16] LS |0.013| 42.7 | 39 2.189E-06 {10] 8.8 | 0.0000055| 4 | 0.58 | 0.75 0 14120000710
BW-8 G|G16| LS |0.012] 44.2 | 37.5 | 2.189E-06 |10 8.9 | 0.0000055; 4 | 0.58 } 0.75 0 ;4120000(10
BW-8 G|G16] LS 10.011| 47.6 | 34.1 | 2.189E-06 |10 8.9 | 0.0000055| 4 ) 0.58]0.75 0 1412000010
BW-8| G |G16] LS |0.011| 46.8 | 32.9 | 2.189E-06 |10} 8.9 | 0.0000055| 4 | 0.58 ) 0.75 0 14120000]10
BW-8] G |G17] LS |0.006] 54.4 | 27.3 | 2.189E-06 |10] 9.3 | 0.0000055( 4 | 0.58 | 0.75 0 14120000(10
BW-8 G|G17] LS [0.013] 42.7 } 39 2.189E-06 |10] 9.3 | 0.0000055] 4 | 0.58 | 0.75 0 1412000010
BW-8| G [G17] LS |0.011] 44.2 | 37.5 | 2.189E-06 [10| 9.3 | 0.0000055| 4 0.58 { 0.75 0 |4120000/10
BW-8 G |G17] LS [0.008] 47.6 | 34.1 | 2.189E-06 |10J 9.3 | 0.0000055; 4 | 0.58 | 0.75 0 14120000110
BW-8] G|Gi7] LS 10.007] 48.8 | 32.9 | 2.189E-06 |10 9.3 | 0.0000055) 4 | 0.58 ) 0.75 0 4120000110
BW-8l G |G21] LS |0.013] 54.4 | 27.3 | 1.819E-06 | 10 10.2]0.0000055| 4 | 0.58 | 0.75 456 |4130000(13
BW-8| G|G21| LS {0.016] 42.7 | 39 1.819E-06 | 10 10.2]0.0000055! 4 | 0.58 | 0.75 | 456 | 4130000{13
BW-8| G|G21] LS |0.016| 44.2 | 37.5 | 1.819E-06 |10 10.2]0.0000055] 4 | 0.58 | 0.75 | 456 |4130000/13
BW-8l G|G21| LS 0.014] 47.6 | 34.1 | 1.819E-06 |10]10.2] 0.0000055| 4 | 0.58 [ 0.75 | 456 {4130000|13
BW-8 G|G21] LS 10.013] 48.8 | 32.9 | 1.819E-06 |10 10.2| 0.0000055| 4 | 0.58 | 0.75 | 456 {4130000{13
BW-8 G] N1} LS {0.004} 73.4 | 8.3 Q 10| 4.7 ]10.0000055} 4 | 0.58 ! 0.75 0 14140000728
BW-8 G| N1 ) LS j0.005| 73.4 | 83 o] 101 4.7 | 0.0000055| 4 | 0.58 | 0.75 0 14140000|28
BW-8 G| Go| LS |0.011] 73.4 | 8.3 | 2.8117E-06 [10] 7.4 | 0.0000055| 4 [ 0.58 | 0.75 { 380 [4000000| 5
BW-8l G| Go | LS |0.017| 73.4 | 8.3 | 2.8117E-06 | 10| 7.4 1 0.0000055| 4 | 0.58 | 0.75] 380 } 4000000} 5
BW-8| G|G15] LS |0.016] 73.4 | 8.3 2.189E-06 [10] 5.4 { 0.0000055| 4 | 0.58 | 0.75 0 {4120000/10
BW-8| G1G15] LS 10.012] 73.4 | 8.3 2.189E-06 |10] 5.4 | 0.0000055| 4 | 0.58 | 0.75 0 1412000010
BW-8 G|{G16] LS [0.015] 73.4 | 8.3 2.9189E-06 {10[ 8.9 [0.0000055; 4 | 0.58 | 0.75 0 [4120000!10
BW-8{ G |G16] LS [0.009| 73.4 | 8.3 2.189E-06 |10} 8.9 [ 0.0000055| 4 | 0.58 | 0.75 0 [4120000]10
BW-8| G [G21| ts |0.017]| 73.4 | 8.3 1.819E-06 |10 10.2] 0.0000055 4 | 0.58 { 0.75 | 456 1413000013
BW-8 G| G2 LS |0.015] 73.4 | 8.3 | 3.1062E-06 [10]12.5] 0.0000055| 4 | 0.58 | 0.75 | 329 3720000| 3
BW-8 G| G2] LS |0.012] 73.4 | 8.3 | 3.1062E-06 [ 10]12.5] 0.0000055| 4 | 0.58 | 0.75 | 329 3720000} 3
BW-8 G| G4 | LS |0.010] 73.4 | 8.3 | 2.9368E-06 [ 10[11.2] 0.0000055| 4 | 0.58 | 0.75 358 [ 3860000 4
BW-8| G| G4 | LS [0.007] 73.4 | 8.3 | 2.9368E-06 | 10| 11.210.0000055| 4 | 0.58 | 0.75 | 358 38600001 4
BwW-8! G{G17| LS 10.012]| 73.4 | 8.3 2.189E-06 | 10| 8.5 | 0.0000055| 4 | 0.58 | 0.75 0 14120000110
B8W-8] G [G17) LS 10.007} 73.4 | 8.3 2.189E-06 {10] 8.5 | 0.0000055} 4 | 0.58 | 0.75 0 ]41200001140
BW-8| G|G13] LS |0.009| 73.4 | 8.3 | 2.6867E-06 | 10] 5.7 | 0.0000055] 4 | 0.58 | 0.76 | 397 4060000 6
BW-8| G |G13| LS |0.010] 73.4 | 8.3 | 2.6867E-06 |10} 5.7 | 0.0000055) 4 | 0.58 | 0.75 397 14060000} 6
BW-8l G| N2 | LS |0.002] 73.4 | 8.3 0 10| 4.9 { 0.0000055]| 4 | 0.58 | 0.75 0 |4140000(28
8W-8l H{ H1| LS [0.008| 54.4 | 22.5 | 3. 1062E-06 | 10] 8.2 | 0.0000055; 4 | 0.67 0.75 | 329 |3720000) 3
BW-8l H| H1| LS |0.012| 42.7 | 34.2 | 3.1062E-06 | 10| 8.2 | 0.0000055| 4 | 0.67 0.75 ! 329 | 3720000, 3
BW-8| H| H1| LS |0.011] 44.2 | 32.7 | 3.1062E-06 [ 10} 8.2 | 0.0000055] 4 0.67 | 0.75 | 329 |3720000] 3
BW-8l H| H1 | LS |0.009]| 47.6 | 29.3 | 3.1062E-06 | 10| 8.2 | 0.0000055| 4 0.67 | 0.75 | 329 13720000( 3
BwW-8 H] H1| LS |0.008) 48.8 | 28.1 | 3.1062E-06 } 10} 8.2 | 0.0000055] 4 0.67 | 0.75 | 329 {3720000} 3
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BW-8] H] H2 | LS [0.008] 54.4 | 22.5 | 2.9368E-06 [ 10| 4 0.0000055]| 4 | 0.67 | 0.75 | 358 [ 3860000 4
BW-8] H| H2 | LS [0.012] 42.7 | 34.2 | 2.9368E-06 [10; 4 0.0000055| 4 | 0.67 | 0.75 | 358 | 3860000! 4
BW-8 H| H2 | LS [0.012] 44.2 1 32.7 | 2.9368E-06 | 10| 4 0.0000055| 4 | 0.67 | 0.75 1 358 | 3860000 4
BW-8 H| H2 | LS [0.010} 47.6 | 29.3 | 2.9368E-06 { 10| 4 0.0000055] 4 [ 0.67 [ 0.75 | 358 | 3860000, 4
BW-8| H| H2| LS [0.010] 48.8 | 28.1 | 2.9368E-06 | 10| 4 |0.0000055| 4 | 0.67 0.75 | 858 | 3860000} 4
BW-8| H| Ha [ LS |0.007] 54.4 | 22.5 | 2.9368E-06 | 10| 8.7 | 0.0000055| 4 | 0.67 0.75 | 358 | 3860000 4
BW-8l H! Ha | LS 10.010| 42.7 | 34.2 | 2.9368E-06 [ 10 8.7 [ 6.0000055| 4 } 0.67 0.75 | 358 13860000} 4
BW-8| H| Ha| LS |0.011] 44.2 | 32.7 | 2.9368E-06 | 10§ 8.7 | 0.0000055] 4 0.67 | 0.75 | 358 13860000 4
Bw-8[ H| H4 [ LS [0.008| 47.6 | 29.3 | 2.9368E-06 {10 8.7 | 0.0000055| 4 | 0.67 | 0.75 | 358 | 3860000 4
BW-8| H| Ha | LS ]0.008| 48.8 | 28.1 | 2.9368E-06 | 10] 8.7 0.0000055| 4 | 0.67 | 0.75 | 358 | 3860000} 4
BW-8| H| H5| LS |0.010] 54.4 | 22.5 | 2.9368E-06 | 10| 3.3 | 0.0000055| 4 | 0.67 0.75 { 358 13860000 4
BW-8] H| H5 | LS |0.012]| 42.7 | 34.2 | 2.9368E-06 | 10| 3.3 [ 0.0000055| 4 0.67 | 0.75 | 358 13860000} 4
BW-8 H| H5 | LS |0.012] 44.2 | 32.7 | 2.9368E-06 | 10{ 3.3 | 0.0000055] 4 0.67 | 0.75 ] 358 13860000, 4
BW-8] H| H5| LS |0.010| 47.6 | 29.3 | 2.9368E-06 | 10| 3.3 | 0.0000055| 4 0.67 | 0.75 | 358 | 3860000 4
BW-8l H] H5| LS |0.011] 48.8 | 28.1 | 2.9368E-06 | 10| 3.3 | 0.0000055] 4 0.67 | 0.75 | 358 | 3860000/} 4
BW-8| H |H12| LS |0.006]| 54.4 | 22.5 | 2.8117E-06 | 10| 8.7 | 0.0000055; 4 0.67 | 0.75 | 380 |4000000| 5
BW-8| H |H12| LS |0.010] 42.7 | 34.2 | 2.8117E-06 |10} 8.7 | 0.0000055] 4 0.67 | 0.75 | 380 | 4000000} §
BW-8] H |H12| LS |0.011] 44.2 [ 32.7 | 2.8117E-06 | 10| 8.7 | 0.0000055} 4 0.67 | 0.75 | 380 | 4000000 5
BW-8 H|H12| LS |0.009] 47.6 | 2.3 | 2.8117E-06 | 10| 8.7 | 0.0000055| 4 0.67 | 0.75 ] 380 { 4000000} 5
BW-8| H |H12| LS |0.008] 48.8 | 28.1 | 2.8117E-06 | 10! 8.7 | 0.0000055) 4 0.67 | 0.75 | 380 4000000} 5
BW-8 H |H15] LS ]0.008] 54.4 | 22.5 | 2.6867E-06 | 10| 2.3 | 0.0000055 4 0.67 | 0.75] 397 |1 4060000} 6
BW-8 H |H15] LS |0.011] 42.7 | 34.2 | 2.6867E-06 | 10| 2.3 | 0.0000055} 4 0.67 | 0.75 | 397 | 4060000( 6
BW-8 H [H15| LS |0.011] 44.2 | 32.7 | 2.6867E-06 [ 10} 2.3 } 0.0000055 4 0.67 | 0.75 | 397 | 4060000/ 6
BW-8 H[H15| LS |0.010] 47.6 [ 29.3 | 2.6867E-06 | 10| 2.3 | 0.0000055] 4 0.67 | 0.75 | 397 [ 4060000 6
BW-8l H [H15] LS |0.010] 48.8 [ 28.1 | 2.6867E-06 | 10} 2.3 | 0.0000055) 4 0.67 | 0.75 | 397 14060000} 6
BW-8] H |H16] LS |0.008] 54.4 | 22.5 | 2.189E-06 ] 10| 7.5 | 0.0000055 4 0.67 ] 0.75] 0 1412000010
BW-8| H |H16| LS |0.013] 42.7 | 34.2 | 2.189E-06 [10] 7.5 | 0.0000055; 4 0.67 | 0.75 0 41200004110
BW-8| H |H16] LS |0.013| 44.2 | 32.7 | 2.189E-06 [10] 7.5 | 0.0000055) 4 0.67 | 0.75 0 14120000110
BW-8| H |Hi6| LS |0.011] 47.6 | 29.3 | 2.189E-06 10| 7.5 | 0.0000055| 4 0.67 | 0.75 0 14120000(10
BW-8 H|H16| LS |0.010] 48.8 | 28.1 | 2.189E-06 [10| 7.5 | 0.0000055 4 0.67 | 0.75 0 14120000110
BW-8| H|H17] LS |0.012] 42.7 | 34.2 | 2.189E-06 |10} 8.3 | 0.0000055] 4 0.67 [ 0.75] 0 [4120000¢10
BW-8 H |H17] LS (0.017] 44.2 | 32.7 | 2.189E-06 10| 8.3 | 0.0000055] 4 0.6710.75] 0 14120000110
BW-8 H |H17] LS |0.010] 47.6 | 29.3 | 2.189E-06 |10} 8.3 | 0.0000055| 4 0.67 | 0.75 0 14120000110
BW-8] H|H17| LS [0.010] 48.8 | 28.1 | 2.189E-06 |10{ 8.3 | 0.0000055] 4 0.67 | 0.75 0 14120000/10
BW-8l H| H2 | LS |0.007] 72.2 | 4.7 | 2.9368E-06 | 10) 4 !0.0000055 4 0.67 | 0.75 | 358 |3860000( 4
BW-8 H| H2| LS |0.013| 72.2 | 4.7 | 2.9368E-06 | 10| 4 |0.0000055} 4 0.67 | 0.75 | 358 | 3860000 4
8w-8| H |H16] LS [0.012| 72.2 | 4.7 2.189E-06 | 10| 7.5 {0.0000055| 4 | 0.67 ]0.75 0 4120000110
BW-8 H |Hi6] LS |0.008] 72.2 | 4.7 2.189E-06 |10 7.5 | 0.0000055| 4 | 0.67 | 0.75 0 14120000110
gw-g HIH17] LS [0.011] 72.2 | 4.7 2.189E-06 |10[ 8.3 | 0.0000055| 4 | 0.67 | 0.75 0 14120000110
BwW-8| H[H17{ LS l0.008]| 72.2 | 4.7 2. 189E-06 | 10| 8.3 | 0.0000055| 4 | 0.67 | 0.75 0 |4120000110
BW-8| H| H1| LS 0.010] 72.2 | 4.7 | 3.1062E-06 (10| 8.2 | 0.0000055| 4 0.67 | 0.75 | 329 | 37200003 3
BW-8 H| Hi| LS |0.007] 72.2 | 4.7 | 3.1062E-06 [ 10| 8.2 | 0.0000055) 4 0.67 | 0.75] 329 [3720000) 3
8W-8l H| Ha | LS |0.010] 72.2 | 4.7 | 2.9368E-06 } 10| 8.7 | 0.0000055| 4 | 0.67 0.75 | 358 [ 3860000} 4
BW-8 H| Ha | LS |0.014] 72.2 | 4.7 | 2.9368E-06 10| 8.7 | 0.0000055| 4 | 0.67 0.75 | 358 | 3860000/ 4
BW-8] H |Hi5| LS |0.007] 72.2 | 4.7 | 2.6867E-06 [10] 2.3 | 0.0000055! 4 | 0.67 0.75 | 397 | 4060000} 6
Bw-8| H [H15] LS [0.007| 72.2 | 4.7 | 2.6867E-06 | 10] 2.3 0.0000055| 4 | 0.67 | 0.75 | 397 | 4060000} 6
BW-8] H |H12| LS |0.011] 72.2 | 4.7 | 2.8117E-06 [10} 8.7 0.0000055| 4 | 0.67 | 0.75 | 380 | 4000000} 5
BW-8 H| H5| LS {0.0101 72.2 | 4.7 | 2.9368E-06 |10 3.3 | 00000055 4 0.67 { 0.75 | 358 | 38600001} 4
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Projec{ S| ID [AGG! OW |TEMPd Temp Z DI L A SOILi% steel @ | FT E Da
1H-45] A |A23[ SAG| 0.007 | 58.2} 19.9 | 7.559E-07 |15 0.0000066] 4 | 0.76 |0.75[455|5485000/12
IH-45] A |A23| SAG| 0.003 [ 61.3| 16.8 | 7.559E-07 | 15 0.0000066| 4 | 0.76 |0.75]455|5485000112
IH-45| A |A23| SAG| 0.002 [62.2] 15.9 | 7.559E-07 |15 0.0000066 | 4 | 0.76 |0.75]455]5485000{12
IH-45] A |A23|SRG| 0.003 [ 70.2| 7.9 | 7.559E-07 15 0.0000066] 4 | 0.76 |0.75|455]5485000{12
1H-45| A |A23] SRG|0.0025} 65.7 | 12.4 7.550E-07 | 15| . | 0.0000066} 4 | 0.76 |0.75 455(5485000{12
1H-45| A |A24[SRG| 0.008 | 58.2| 19.9 7559E-07 | 15| 17 | 0.0000066| 4 | 0.76 |0.75[455 5485000]12
JH-45| A |A24[SRG| 0.005 | 61.3 | 16.8 7.55Q9E-07 | 15|17 | 0.0000066] 4 | 0.76 10.75 455[5485000112
1H-45] A |A24{ SRG| 0.002 | 62.2] 15.9 7.550E-07 | 15| 17 | 0.0000066] 4 | 0.76 |0.75 455[5485000/12
1H-45| A |A24| SRG] 0.003 | 70.2| 7.9 | 7.559E-07 15) 17 0.0000066] 4 | 0.76 |0.75| 4555485000 12
1H-45] A |A24] SARG| 0.003 { 65.7 | 12.4 7.550E-07 | 15| 17 0.0000066| 4 | 0.76 |0.75 455|5485000{12
|H-45| A |A26] SARG]| 0.01 |58.2| 19.9 7.559E-07 | 15 4.3] 0.0000066| 4 | 0.76 | 0.75 45515485000(12
1H-45| A |A26{SRG| 0.008 | 61.3| 16.8 7.559E-07 | 15 4.3 0.0000066{ 4 | 0.76 } 0.75 455]5485000|12
JH-45| A |A26{SRG| 0.007 | 62.2] 15.9 7.550E-07 | 15| 4.3| 0.0000066| 4 | 0.76 [0.7S 455(5485000{12
1H-45| A |A26[SRG| 0.004 | 70.2| 7.9 7 55QE-07 | 1514.3] 0.0000066] 4 | 0.76 |0.75 45515485000{12
1H-45| A |A26{ SRG|0.0045| 65.7 | 12.4 7.559E-07 | 15|4.3| 0.0000066| 4 | 0.76 |0.75 45515485000(12
1H-45| A| A2 [SRG| 0.01 ;58.2} 19.9 1.043E-06115/1.5] 0.0000066| 4 | 0.76 |0.75}404 5395000} 6
IH-45| A| A2 [SRG| 0.009 | 61.3| 16.8 1.043E-06 | 15 1.5 0.0000066| 4 | 0.76 [ 0.75) 404 5395000 6
IH-45| A| A2 {SRG| 0.007 | 62.2} 15.9 1.043E-06 | 15|1.5] 0.0000066| 4 | 0.76 |0.75 404 |5395000| 6
IH-45| A| A2 |SRG| 0.005 | 70.2)| 7.9 1.043E-06 | 15 1.5/ 0.0000066| 4 | 0.76 {0.75 404 [5395000{ 6
1H-45]A | A2 | SRG| 0.006 | 65.7 | 12.4 1.043E-06 | 15]1.5| 0.0000066{ 4 | 0.76 0.75] 404 {5395000] 6
1H-45| A A3 [SRG| 0.017 [ 58.2} 19.9 1.043E-06 | 158.2| 0.0000066| 4 | 0.76 0.75[404|5395000| 6
|H-45| A| A3[SAG| 0.013 | 61.3| 16.8 1.043E-06 | 15]8.2]0.0000066| 4 | 0.76 {0.75 404 (5335000| 6
|H-45| A] A3 | SARG] 0.011 | 62.2} 15.9 1.043E-06 | 15]8.2] 0.0000066| 4 | 0.76 {0.75 404 [5395000| 6
IH-45|A] A3 [SARG| 0.007 | 70.2] 7.9 1.043E-06 | 15(8.2]0.0000066| 4 | 0.76 0.75]| 404 |5395000) 6
1H-45| A] A3 [SRG|0.0045| 65.7 | 12.4 1.043E-06 | 158.2[0.0000066} 4 | 0.76 0.75]40415395000| 6
IH-45| A | A6 | SRG| 0.013 | 58.2| 19.9 1.043E-06 | 15]5.4] 0.0000066| 4 [ 0.76 0.75]404 |5395000! 6
1H-45|A| A6 [SRG| 0.01 | 61.3] 16.8 1.043E-06 | 15| 5.410.0000066| 4 | 0.76 {0.75 404 |5395000} 6
1H-45| A| A6 | SAG] 0.008 | 62.2| 15.9 | 1.043E-06 15]6.4] 0.0000066| 4 | 0.76 |0.75]404 5395000 6
iH-45/A| A6 | SARG| 0.007 | 70.2} 7.9 1.043E-06 | 15 5.4 0.0000066| 4 | 0.76 |0.75 404 |5395000| 6
IH-45]A| A6 | SRG| 0.005 | 65.7 | 12.4 | 1.043E-06 15]5.4| 0.0000066 | 4 | 0.76 | 0.75]404 5395000 6
1H-45| A |A23| SRG]| 0.015 | 56.4 [21.71] 7.559E-07 35| . | 0.0000066| 4 | 0.76 10.75| 455 5485000{12
IH-45| A |A24| SRG| 0.014 | 56.4|21.71] 7.559E-07 15| 2.7] 0.0000066| 4 | 0.76 | 0.75]455 5485000/12
iH-45] A| N1 [SRG] 0.005 | 56.4 |21.71 Q 1511.3] 0.0000066| 4 | 0.76 |0.75| 465 5500000(28
iH-45| A |A26| SHG| 0.01 | 56.4 |21.71] 7.559E-07 15|4.3| 0.0000066| 4 | 0.76 10.75] 455 5485000{12
IH-45|A| A2 | SRG| 0.01 |56.421.71] 1.043E-06}15 1.5 0.0000066] 4 | 0.76 [0.75]404 5395000 6
IH-45|A| A3 | SAG| 0.018 | 56.4|21.71] 1.043E-06 15/2.8| 0.0000066| 4 | 0.76 | 0.751404 5395000]| 6
IH-45] A| N2 | SARG| 0.006 | 56.421.71 0 15]6.9] 0.0000066] 4 | 0.76 | 0.75| 465 5500000/28
1H-45] A| N3 | SRG| 0.002 | 86.4 |21.71 0 15]4.8] 0.0000066| 4 | 0.76 |0.75] 465 550000028
1H-45|A| A6 | SAG| 0.016 | 56.4 [21.71] 1.043E-06 |15 2.9] 0.0000066] 4 | 0.76 | 0.75[404 5395000 6
H-45| B|B26| SAG| 0.01 |58.2} 19.9 | 7.559E-07 | 15 0.0000066| 4 | 0.65 [0.75}455:5485000/12
IH-45! B |B26] SAG| 0.009 | 61.3] 16.8 | 7.559E-07 115 0.0000066| 4 | 0.65 [0.75]455[5485000/12
IR-45/B|B26|SAG| 008 |62.2| 15.9 | 7.559E-07 {15 0.0000066| 4 | 0.65 |0.75|455{5485000{12
1H-45| B |B26|SAG| 0.006 | 70.2| 7.9 | 7.559E-07 15 0.0000066| 4 | 0.65 |0.75[455(5485000{12
|H-45| B|B26| SRG| 0.005 | 65.7 | 12.4 7.559E-07 | 151 . | 0.0000066| 4 | 0.65 |0.75 4551548500012
iH-45| B| B2 | SAG] 0.011 [58.2] 19.9 | 1.043E-06 15|5.9] 0.0000066| 4 | 0.65 |0.75/404 53950001 6
1H-45| 8| B2 | SAG| 0.009 | 61.3| 16.8 | 1.043E-06 15(5.9] 0.0000066] 4 | 0.65 |0.765}404 5395000] 6
1H-45| B | B2 | SAG| 0.007 | 62.2 15.9 | 1.043E-06 15|5.9] 0.0000066| 4 | 0.65 |0.75]404 £395000] 6
1H-45| B| B2 | SRG| 0.005 | 70.2| 7.9 | 1.043E-06 15]5.9] 0.0000066| 4 | 0.65 |0.751404 5395000! 6
|H-45| B| B2 [SAG|0.0055(65.7 | 12.4 | 1.043E-06 15]/5.9] 0.0000066] 4 | 0.65 0.75;404 5395000 6
|H-45| B|B27| SAG| 0.007 | 58.2| 19.9 | 7.559E-07 15/5.5] 0.0000066 | 4 | 0.65 | 0.75]455 5485000|12
|H-45| B |B27/SRG| 0.006 | 61.3¢ 16.8 7.6506-07 | 15]5.5| 0.0000066]| 4 | 0,65 1075 455154850001 12
1H-45| B |B27]| SAG| 0.004 | 62.2] 15.9 ! 7.558E-07 1515.510.0000066| 4 | 0.65 |0.75}455 5485000(12
1H-45| B |B27|SAG| 0.009 | 70.2]| 7.9 |7.559E-07 15|5.5]0.0000066] 4 | 0.65 |0.751455 5485000/12
IH.45| B|B27| SAG| 0.007 | 65.7 | 12.4 | 7.559E-07 1515.5] 0.0000066{ 4 | 0.65 |0.75|455 5485000112
IH-45|B| B4 |SRG| 0.012 | 58.2 19.9 | 1.043E-06 15]15]0.0000066] 4 | 0.65 |0.75}404 5395000| 6
IH-45|B| B4 | SAG| 0.007 | 61.3| 16.8 | 1.043E-06 15] 15 0.0000066] 4 | 0.65 |0.75]404 5395000] 6
1H-45|B| B4 | SRG| 0.007 | 62.2| 15.9 1.043E-06 | 15/ 15 0.0000066| 4 | 0.65 0.75]404 |[5395000] 6
IH-45|B| B6 [SPG| 0.016 | §8.2| 19.9 1.043E-06 | 15]12]0.0000066} 4 | 0.65 0.75]404 |5395000i 6
1H.45| B| B6 | SRG| 0.009 | 61.3| 16.8 | 1.043E-06 15|12 | 0.0000066! 4 | 0.65 |0.75]404 6395000/ 6
1H-45| B B6 [ SRG| 0.007 | 62.2| 15.9 1.043E-06 | 15) 12 | 0.0000066| 4 | 0.65 |0.75 404 5395000] 6
1H.45| B B6 | SAG| 0.011 | 70.2| 7.9 | 1.043E-06 15| 12| 0.0000066| 4 ! 0.65 |0.75]404 5395000} &
iH-45{ 8] B6 [SRG| 0.008 | 65.7 | 12.4 1.043E-06 | 15] 120.0000066| 4 | 0.65 0.75] 404 [5395000! 6
|H-45| B |B28[SRG| 0.008 | 58.2 | 19.9 7.56Q9E-07 {15]4.2]0.0000066} 4 0.65 | 0.75| 455 [5485000]12
|H-45| B {B28| SRG[ 0.006 1 61.3| 16.8 7.550E-07 | 15]4.2]0.0000066 | 4 | 0.65 0.75]4555485000}12
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1H-45] BB28]| SRG| 0.003 | 62.2] 15.9 | 7.559E-07 | 15|4.2| 0.0000066 | 4 0.65 |0.75]45515485000{12
IH-45| B |B28| SAG| 0.007 | 70.2] 7.9 | 7.559E-07 [15]4.2]0.0000066| 4 0.65 {0.75]455[5485000/12
\H-45) B |B28| SAG | 0.0035] 65.7 | 12.4 | 7.559E-07 | 15|4.2| 0.0000066} 4 0.65 {0.75]|455[5485000]12
IH-45| B |B26| SAG| 0.015 | 56.4 |21.71| 7.559E-07 [ 15! . {0.0000066} 4 0.65 10.75]455(5485000{12
1H-45|B| B2 |SAG| 0.023 | 56.4 [21.71] 1.043E-06 [15] 3 {0.0000066) 4 0.65 10.75]|404[5395000| 6
1H-45{B | N1 |SAG| 0.005 | 56.4 |21.71 0 15|4.4] 0.0000066] 4 | 0.65 |0.75[/465)|5500000/28
|H-45| B |B27| SAG| 0.012 [ 56.4 [21.71] 7.559E-07 | 15]|§.5 0.0000066] 4 | 0.65 {0.75]455|5485000/12
1H-45[ B[ N2 | SRG[ 0.001 | 56.4 |21.71 0 15)3.410.0000066] 4 | 0.65 |0.75[465]5500000/28
|H-45|B| B4 | SAG| 0.014 | 56.4 [21.71] 1.043E-06 | 15| 5 | 0.0000066 4 | 0.65 {0.75|404|5395000| 6
iH-45] B| N3 | SARG| 0.004 | 56.4.121.71 0 15| 4 |0.0000066] 4 | 0.65 |0.75[465]|5500000{28
IH-45/B| B6 |SAG| 0.018 | 56.4 [21.71] 1.043E-06 | 16| 8 10.0000066 4 0.65 {0.75]| 404 [5395000] &
1H-45| B[ N4 [ SRG| 0.002 | 56.4 | 21.71 0 15| 3 | 0.0000066] 4 | 0.65 [ 0.75]465[5500000/28
1H-45| B1B28| SAG| 0.012 [ 56.4121.71]| 7.559E-07 1 15]4.2 0.0000066| 4 [ 0.65 |0.75}455]5485000(12
H-45|C| C2 | SAG]| 0.015 [ 58.2| 15.5 | 1.043E-06}15]7.2 0.0000066] 4 | 0.55 {0.75}404|5395000| 6
IH-45|C| C2 |SAG| 0.01 |63.3] 12.4 | 1.043E-06115]7.2 0.0000066] 4 | 0.55 [0.75[404{5395000| 6
IH-45/C| C2 |SAG| 0.007 | 62.2] 11.5 | 1.043E-06 | 15]7.2| 0.0000066| 4 0.55 [0.75]|404{5395000| 6
IH-45|C| C2 | SAG|0.0075] 70.2| 3.5 | 1.043E-06 |15]7.2| 0.0000066 4 | 0.55 {0.75|40415395000] 6
1H-45! C| C2 | SRG|0.0065] 65.7 8 1.043E-06 | 15 7.2| 0.0000066] 4 | 0.55 |0.75(404|5395000| 6
IH-a5|C|C22|SAG| 0.011 [ 58.2] 15.5 | 7.558E-07 {15!2.8 0.0000066] 4 | 0.55 | 0.75(455}5485000{12
IH-45] CC22| SRG | 0.006 | 61.3{ 12.4 | 7.559E-07 | 15]2.8| 0.0000066 4 | 0.55 [0.75|455{5485000|12
1H-45| C|C22| SPAG| 0.006 | 62.2] 11.5 | 7.559E-07 | 15[ 2.8 0.0000066 4 | 0.55 {0.75]455(5485000/12
1H-a5/ClC22|SRG| 0.005 | 70.2| 3.5 | 7.559E-07 | 152.8 0.0000066] 4 | 0.55 |0.75[4555485000{12
IH-45{ C|{C22| SAG|0.0045/65.7| 8 7.559E-07 | 15|2.8] 0.0000066] 4 | 0.55 10.75|455(5485000:12
IH-45|C] C3 |SAG| 0.016 | 58.2 [ 15.5 | 1.043E-06 | 15}7.1 0.0000066] 4 | 0.55 |0.75|404 15395000 6
IH-45| C| C3 |SAG| 0.011 | 61.3( 12.4 | 1.043E-06 |15(7.1]| 0.0000066 4 | 0.55 {0.751404{5395000| 6
IH-45|C| C3 | SAG| 0.008 [ 62.2] 11.5 | 1.043E-06 | 15]7.1 0.0000066| 4 | 0.55 [0.751404 5395000/ 6
1H-45|C| C3 | SRG| 0.006 | 70.2| 3.5 | 1.043E-06 | 15]7.1 0.0000066| 4 | 0.55 |0.75{404/5395000{ 6
IH-45{ C| C3 | SRG|0.0065]| 65.7 8 1.043E-06 | 151 7.1| 0.0000066] 4 | 0.55 }{0.75]404 |5395000| 6
IH-45/ClC23| SAG| 0.01 | 58.21 15.5 | 7.559E-07 | 15]3.5| 0.0000066 4 | 0.55 ]0.75]455(5485000(12
1H.45] C|C23| SAG | 0.009 | 61.8| 12.4 | 7.559E-07 | 1513.5] 0.0000066 | 4 0.55 | 0.751455]5485000/12
1H-45] C|C23| SRG| 0.006 | 62.21 11.5 | 7.559€-07 | 15]3.5 0.0000066] 4 | 0.55 |0.751455]5485000(12
1H-45| C|C23|SRG|0.0035] 70.2| 8.5 | 7.559E-07 |15|3.5 0.0000066| 4 | 0.55 [0.75]455]|5485000(12
{H-45| C|{C23|SRG|0.0045]| 65.7 8 7 650E-07 | 15| 3.5] 0.0000066 | 4 | 0.55 {0.75[455(548500012
IH-45/C| C5 |SAG]| 0.011 | 68.21 15.5 | 1.043E-06 | 156.810.0000066; 4 0.55 | 0.75[/404 15395000} 6
JH-45/C| C5 | SAG | 0.006 | 61.31 12.4 | 1.043E-06 | 15|6.8]0.0000066 4 0.55 | 0.75/40415395000{ 6
[H-45|C| C5 | SRG| 0.007 [ 62.2] 11.5 | 1.043E-06 | 15/6.8 0.0000066| 4 | 0.55 ]0.75]404|5395000; 6
IH-45]C| C5 |SRAG| 0.007 | 70.2] 3.5 | 1.043E-06 | 15]6.8/0.0000066 4 0.55 [0.75]/404 {5395000] 6
1H-45/ C{ C5 | SARG| 0.004 | 65.7| 8 1.043E-06 | 15/6.8| 0.0000066] 4 | 0.55 10.75}4045395000( 6
IH-458] C|C24| SAG| 0.011 | 58.2] 15.5 | 7.659E-07 | 15| 14| 0.0000066 | 4 0.55 | 0.75]45515485000]12
IH-45]| C|C24| SAG| 0.008 | 61.3| 12.4 | 7.559E-07 [ 15| 14 | 0.0000066] 4 0.55 [0.75]4555485000|12
1H-45| C|C24| SAG | 0.006 | 62.2| 11.5 | 7.558E-07 | 15| 14 | 0.0000066 | 4 0.55 | 0.75{455(5485000{12
|H-45| C|C24| SAG| 0.004 | 70.2| 3.5 | 7.559E-07 |15]| 14| 0.0000066| 4 0.55 | 0.75]455{5485000({12
1H-45| C|[C24| SRG| 0.006 | 65.7| 8 7.559E-07 | 15] 14 | 0.0000066 | 4 | 0.55 }0.75| 455 [5485000112
iH-45! C| N1 | SARG| 0.005 | 56.4 | 17.31 0 15(4.3] 0.0000066| 4 | 0.55 {0.75] 465550000028
IH-45]C| C2 | SAG| 0.015 | £6.4 [17.31] 1.043E-06 | 15]7.2| 0.0000066 | 4 0.55 | 0.75]404 |5395000| 6
1H-45| C|C22| SAG| 0.014 | 66.4 | 17.31] 7.559E-07 | 15] 28 | 0.0000066| 4 0.55 | 0.75|455|5485000{12
IH-45[ C| N2 | SRG| 0.007 | 56.4 [ 17.31 9 15|4.8]| 0.0000066] 4 | 0.55 }0.75|465|5500000(28
IH-45] C| C3 |SRG| 0.013 | 56.4 [ 17.31] 1.043E-06 | 15]7.1]0.0000066! 4 0.55 {0.75] 404 |5395000{ 6
1H-45| C|] N3 [SAG| 0.003 {56.4117.31 0 15/2.9]0.0000066] 4 | 0.55 |0.75{4655500000/28
|H-45| C|C23| SRG| 0.017 | 56.4 [17.31] 7.559E-07 | 1535 0.0000066| 4 | 0.55 [0.75]455(5485000{12
IH-45|C| N4 | SAG| 0.008 | 56.4}117.31 *] 1515.4] 0.0000066] 4 | 0.55 |0.75{465|5500000(|28
IR-451C| C5 | SRG| 0.016 | 56.4|17.31] 1.043E-06|15/4.3| 0.0000066; 4 0.55 | 0.75]40415395000! 6
1045/ D] D2 | SRG| 0.011 | 58.2| 15.5 | 1.043E-06 | 15]6.5} 0.0000066 4 0.67 [0.88]4045395000| 6
iH-45]/D| D2 |SRG| 0.008 | 61.3] 12.4 | 1.043E-06 | 15]|6.5 0.0000066] 4 | 0.67 [0.88{4041{5385000/ 6
1H-45[D| D2 G| 0.006 | 62.2] 11.5 | 1.043E-06 | 15/6.5]/0.0000066| 4 | 0.67 0.88140415395000| 6
IH-45/D| D2 | SAG|0.0055[70.2] 3.5 | 1.043E-06 | 15| 6.5 0.0000066| 4 | 0.67 [0.88]40415395000 6
1H-45|D| D2 | SRG|0.0045/65.7) 8 1.043E-06 | 15|6.5] 0.0000066] 4 | 0.67 [0.88|4045395000} 6
1H-45| D] D4 | SAG| 0.011 | 68.2| 15.5 | 1.043E£-06 | 15|2.8| 0.0000066 4 | 0.67 |0.88]404[5395000) 6
1H-45/D) D4 |SAG| 0.009 [ 61.3[ 12.4 | 1.043€-06 | 15/2.8 0.0000066| 4 | 0.67 | 0.88[4045395000] 6
1H-45|/ D) D4 |SAG| 0.008 [62.2} 11.5 | 1.043E-06 |15|2.8 0.0000066| 4 | 0.67 | 0.88]404|5395000( 6
|H-45|D| D4 | SAG| 0.006 [ 70.2] 3.5 | 1.043E-061152.8 0.0000066| 4 | 0.67 [0.88]404(5395000/ 6
IR-45] D|D31| SAG| 0.007 | 58.2{ 15.5 | 7.559E-07 | 15}3.9 0.0000066] 4 | 0.67 |0.88]|455]5485000(12
1H-45|D|D31|/SAG| 0.005 [ 61.3] 12.4 | 7.559E-07 1 15/3.2 0.0000066( 4 | 0.67 [0.88]455]5485000/12
IH-45| D|D31|SRG| 0.004 | 62.2] 11.5 | 7.559E-07 | 15]3.9 0.0000066]| 4 | 0.67 |0.88|455(5485000/12
1H-45| D|D31| SAG | 0.0045] 70.2] 3.5 | 7.559E-07 |15}3.9 0.0000066| 4 | 0.67 10.88|455}5485000({12
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iH-45| D| D31} SAG|{0.0045} 65.7 8 7.550E-07 | 15]3.9] 0.0000066[ 4 | 0.67 |0.38]465[5485000{12
1H-45| D|D32| SAG]| 0.009 | 58.2| 15.5 | 7.559E-07 | 15]/8.4| 0.0000066) 4 0.67 {0.88]4555485000](12
1H-25] D|D32| SAG| 0.006 | 61.3] 12.4 | 7.559E-07 [ 1518,4| 0.0000066| 4 | 0.67 0.88 | 45515485000({12
|H-45| D | D32/ SAG| 0.004 [ 62.2| 11.5 | 7.559E-07 : 15,8.4| 0.0000066| 4 0.67 10.88145515485000{12
IH-45| D|D32| SAG[0.0035] 70.2| 3.5 | 7.559E-07 {15i8.4]0.0000066| 4 0.67 |0.88[4555485000{12
IH-45| D|D32| SRG[0.0035/65.7| 8 7.550E-07 | 15/8.4 0.0000066] 4 | 0.67 |0.88)455)5485000/12
IH-45| D] D7 | SAG| 0.011 | 58.2| 15.5 | 1.043E-06 | 15/6.5]| 0.0000066; 4 0.67 [0.88140415395000| 6
H-45|D| D7 | SRG| 0.008 | 61.3] 12.4 | 1.043E-06 | 156.5| 0.0000066) 4 0.67 {0.88|404|5395000| 6
1H-45|D| D7 | SAG] 0.005 | 62.2| 11.5 { 1.043E-06 | 15[6.5] 0.0000066 4 0.67 [0.88]14045395000! &
IH-45] D] D7 | S5 |0.0055} 70.2] 3.5 | 1.043E-06 | 15]6,5] 0.0000066 4 0.67 [0.88]404{5395000| 6
{H-45| D] D7 | SRG| 0.006 | 65.7 8 1.043E-06 ] 15]6.5] 0.0000066] 4 | 0.67 [0.88|4045395000| 6
1H-45] D|D33| SAG| 0.007 | 58.2 15.5 | 7.559E-07 {15{2.3{ 0.0000066 4 0.67 [0.88[45515485000{12
1H-45|D|D33| SAG| 0.006 | 61.3| 12.4 | 7.559E-07 | 1523} 0.0000066| 4 0.67 | 0.88]|45515485000/12
IH-45| D|D33| SAG| 0.005 | 62.2| 11.5 | 7.559E-07 | 15|2,3| 0.0000066} 4 0.67 [0.88]|455)5485000{12
IH-45|D|D33[SAG| 0.004 | 70.2| 3.5 [7.559E-07 }15/2.3)|0.0000066| 4 0.67 {0.88]455)5485000]/12
IH-45|/D|D33{ SAG| 0.003 | 65.7 8 7.559E-07 | 1512.3] 0.0000066| 4 | 0.67 | 0.88{455{5485000112
|H-45] E] E1 | LS ] 0.003 [ 58.2] 17 |7.246E-07 |15 0.0000041| 4 | 0.75 | 0.88142914700000] 4
iH-45| E| E1 [ LS | 0.002 | 61.8| 13.9 | 7.246E-07 | 15 0.0000047 | 4 | 0.75 {0.88[429[4700000 4
iH-45| €| E1 | LS [ 0.002 |62.2} 13 |7.246E-07 15 0.0000041] 4 | 0.75 | 0.88]429({4700000! 4
IH-45| E| E1 | LS ] 0.001 | 70.2 5 7.246E-07 115 0.0000041] 4 | 0.75 |0.881429{4700000] 4
IH-45| E| €1 | LS |0.0015|65.7] 9.5 |[7.246E-07 [16| . | 0.0000041) 4 0.75 10.88142914700000| 4
IH-45] E| E4 | LS | 0.005 }58.2] 17 6.94E-07 |15/ 16[0.0000041) 4 | 0.75 10.88|454 14840000/ 5
JH-45] E|] E4 | LS | 0.003 | 61.3] 13.9 | 6.94E-07 |15(16}0.0000041; 4 0.75 10.88{45414840000/ 5
IH-45| E| E4 | LS [ 0.003 [62.2} 13 6.04E-07 |15 16 ]0.0000041] 4 | 0.75 [0.88[454[4840000{ 5
H-a5| E| E5 | LS | 0.005 | 61.3]| 13.9 | 6.94E-07 |16 19]0.0000041} 4 0.75 [ 0.88[454 14840000 &
iH-45| E] ES | LS [0.0025/62.2] 13 6.04E-07 |15] 19]0.0000041| 4 | 0.75 10.88]454 14840000} 5
iH-45] E| €5 | LS | 0.002 { 70.2 5 6.94E-07 | 15| 19[0.0000041| 4 | 0.75 {0.881464 4840000/ 5
IH-45] E|] ES | LS | 0.001 [65.7] 9.5 | 6.94E-07 {15({190.0000041{ 4 0.75 | 0.88]45414840000) 5
1H-45| E| E2 ] LS | 0.006 | 61.3] 13.9 | 7.246E-07 | 15) 130.0000041 | 4 0.75 10.88142914700000{ 4
IH-45| E| E2 | LS | 0.004 | 62.2] 13 | 7.246E-07|15]13]0.0000041)| 4 | 0.75 0.88142914700000| 4
iH-45{ E| E2 | LS 10.0025|70.2 5 7.246E-07 | 15| 13| 0.0000041| 4 | 0.75 | 0.88]42914700000| 4
{H-45| E| E2 | LS | 0,002 [58.2| 17 | 7.246E-07 |15!13]0.0000041! 4 | 0.75 0.881429]4700000| 4
IH-45| E| E6 | LS | 0.007 | 61.3] 13.8 | 6.94E-07 | 15}|5.1|0.0000041) 4 0.75 | 0.88| 454 (4840000 5
IH-45| E| E6 { LS | 0.005 {62.2} 13 6.94E-07 |15]5.1]0.0000041] 4 | 0.75 [0.88]454/4840000/ 8
IH-45] E| £6 | LS [0.0025] 70.2 5 6.94E-07 | 15)65.9) 0.0000041] 4 | 0.75 10.88/45414840000| S
IH-45] E| E6 | LS | 0.002 | 65.7| 9.5 | 6.94E-07 |15|5.1]0.0000041} 4 0.75 | 0.88| 454 (4840000{ 5
IH-45| E] E6 { LS |0.0035{58.2| 17 6.04E-07 | 15]5.110.0000041] 4 | 0.75 |0.88]454{4840000{ 5
IH-45| E| E7 | LS | 0.008 | 61.3] 13.9 | 6.94E-07 |15]/6.1}0.0000041} 4 0.75 {0.88(45414840000] 5
\H-45| E| E7 | LS [0.0035/62.2| 13 6.94E-07 | 15|6.1|0.000004%1] 4 | 0.75 10.88!454 4840000} 5
IH-45| E] E7 | LS {0.0025]| 70.2 5 6.94E-07 |15]6.1]0.0000041] 4 | 0.75 [0.88[45414840000{ 5
IH-45| E| E7 | LS |0.0025]65.7| 9.5 | 6.94E-07 | 15(6.1/0.0000041 4 0.75 10.88]4544840000) 5
IH-45| E| E7 | LS | 0.003 | 58.2| 17 6.84E-07 | 15|6.1]0.0000041] 4 [ 0.75 | 0.88 14544840000 5
1H-45| E| E1 | LS | 0.01 | 66.3] 8.91 | 7.246E-07 | 15| . |0.0000041/ 4 0.75 {0.8814294700000} 4
IH-45{ E]{ N1 | LS | 0.002 166.3| 8.91 0 15]2.5] 0.0000041] 4 | 0.75 |0.88{57215010000(28
JH-45| E| E4 | LS | 0.014 {66.3] 8.91 | 6.94E-07 |15|5.40.0000041) 4 0.75 [0.88[1454 14840000/ 5
IH-45] E] N2 | LS | 0.002 | 66.3 | 8.91 0 15] 3 | 0.0000041] 4 | 0.75 10.881572{5010000/28
IH-a5| E| E5 | t5 | 0.01 {66.3] 8.91 | 6.94E-07 |15}4.2(0.0000041| 4 (.75 {0.88145414840000| 5
iH-45] E{ N3 | LS | 0.001 | 66.3| 8.91 0 15|7.1] 0.0000041] 4 | 0.75 {0.88]572]5010000/28
1H-45| E| E2 ] LS | 0.01 | 66.3] 8.91 | 7.246E-07 | 15]8.7} 0.0000041] 4 0.75 |0.88[429{4700000| 4
1H-a5| E| €6 | LS ) 0.000 | 663 8.91 | 6.94E-07 |15[5.1]0.0000041; 4 0.75 [0.88|45414840000| 5
H-a5| F| F1] LS | 0.008 [58.2] 17 |7.246E-07115)12(0.0000041} 4 0.63 [0.75{42914700000] 4
JH-45) F] F1 | LS | 0.005 | 61.3} 13.9 | 7.246E-07 [ 15| 12| 0.0000041 4 0.63 [0.75]42914700000, 4
IH-4a5| F| F1 | LS | 0.003 [62.2] 13 {7.246E-07|15|120.0000041) 4 0.63 [0.75[429{4700000] 4
IH-45] F| F1 | LS {0.0045] 70.2 S 7.246E-07 | 15| 12 | 0.0000041] 4 | 0.63 {0.75|429{4700000| 4
IH-a5| F| F1 ] LS |0.0035]65.7] 9.5 |7.246E-07 | 15| 12}0.0000041) 4 0.63 {0.75]1429/4700000} 4
IH-45| F| F5 | LS | 0.008 {58.2] 17 5.94E-07 |15]18)0.0000041| 4 | 0.63 |0.75|454|4840000/ S
IH-a5| F| F5 | LS | 0.004 | 61.3| 13.9 | 6.94E-07 | 15| 18|0.0000041} 4 0.63 |0.75145414840000| 5
|H-45| F| F5 | LS 10.0035/62.2] 13 6.94E-07 | 15] 18 0.0000041] 4 | 0.63 |{0.75}45414840000;
iH-45| F| F5 | LS | 0.003 | 70.2 5 6.94E-07 |15] 18| 0.0000041] 4 | 0.63 |0.75{45414840000} S
1H-45] F| F5 | LS |0.0035]65.7| 9.5 | 6.94E-07 |[15] 18] 0.0000041 4 0.63 | 0.75| 45414840000} 5
1H-45| F| F2 | LS | 0.008 | 58.2] 17 |7.246E-07 15| 130.0000041 4 0.63 | 0.75142914700000 4
|H-a5| F| F2 | LS | 0.004 | 61.3] 13.9 | 7.246E-07 | 15] 13 {0.0000041]| 4 0.63 |0.75]42914700000] 4
IH-45| F| F2 | LS |0.0035[62.2| 13 |7.246E-07 {1513 0.0000041] 4 | 0.63 |0.75/429(4700000] 4
iH-45| F| F2 | LS {0.0035] 70.2 5 7.246E-07 | 15] 13 ] 0.0000041] 4 | 0.63 |0.75]429}4700000| 4
1H-45| F] F2 | LS | 0.004 | 65.7| 9.5 | 7.246E-07 | 15| 13} 0.0000041 4 [ 0.63 [0.75[(42914700000{ 4
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IH-45| F] F6 | LS { 0.006 /58.2} 17 6.04E-07 |158.4 0.0000041] 4 | 0.63 10.75]|4544840000{ 5
IH-45| F| F6 | LS | 0.004 {61.3] 13.9 | 6.94E-07 |15]8.4]/0.0000041} 4 0.63 [0.75]454 14840000 §
1H-45] F{ F6 | LS {0.0025/62.2| 13 6.94E-07 | 158.4]0.0000041{ 4 | 0.63 |0.75/454|4840000/ 5
iH-45] F{ F6 | LS | 0.002 | 70.2 S 6.94E-07 |15/8.4]0.0000041] 4 | 0.63 [0.75]45414840000} 5
JH-45| F| F6 | LS | 0.003165.7] 9.5 | 6.94E-07 {15]|8.4]|0.0000041 | 4 0.63 [0.751454 (4840000 5
iH-45] F{ N1 | LS | 0.001 | 66.3 | 8.91 0 15/3.1] 0.0000041] 4 | 0.63 |0.75]572[5010000{28
1H-45] F]{ N2 | LS | 0.001 | 66.3 | 8.91 0 15/3.8) 0.0000041] 4 | 0.63 |0.75[572{5010000/28
1H-4a5] E| F1 | LS | 0.012 | 66.3] 8.91 | 7.246E-07 | 15]8.7]0.0000041| 4 0.63 |0.75|429]4700000] 4
IH-45) F| F5 | LS | 0.011 166.3] 8.91 | 6.94E-07 |15]6.7]0.0000041; 4 0.63 |0.75]454 14840000( 5
IH-45] F| F2 | LS | 0.015 | 66.3] 8.91 | 7.246E-07 | 15/6.3]| 0.0000041 4 0.63 |0.75]42914700000) 4
1H-45| F) F6 | LS | 0.007 | 66.3] 8.91 | 6.94E-07 |15|4.8] 0.0000041] 4 0.63 [0.75{454]4840000]| S
1H-45] FIN3 | LS | 0.003 16631 8.91 0 15]56]0.000004i| 4 | 0.63 |0.75]5725010000/28
IH-45) G|G10| LS | 0.002 } 58.2] i1.1 | 6.94E-07 |15} 15|0.0000041 4 | 074 ]0.75|454[4840000| 5
1H-45| G| G10| LS | 0.002 | 61.3 8 6.94E-07 | 15| 15]0.0000041| 4 | 0.74 |0.75|454 4840000} S
1H-45] G[G10] LS {0.0015/62.2| 7.1 6.94E-07 | 15| 15 0.0000041| 4 | 0.74 [0.75|454 |4840000] S
|H-45| G| G10| LS |0.0025} 70.2[ -0.9 | 6.84E-07 |15]15}0.0000041} 4 0.74 ]0.75|454 4840000} §
1H-45] G|G10] LS |0.0015]65.7| 3.6 | 6.94E-07 |15] 15} 0.0000041 4 | 0.74 10.75/45414840000; 5
IH-45] G| G2 | LS | 0.005 | 58.2] 11.1 | 7.246E-07 | 15| 10| 0.0000041| 4 0.74 {0.75]429|4700000| 4
IH-45|{ G G2 | LS | 0.002 | 61.3 8 7.246E-07 | 15| 10| 0,0000041] 4 | 0.74 {0.75}42914700000| 4
IH-451 G| G2 | LS |0.0015|62.2] 7.1 | 7.246E-07 | 15|10 0.0000041} 4 0.74 {0.75[429{4700000| 4
IH-45| G| G2 | LS | 0.002 | 70.2] -0.9 | 7.246E-07 | 15] 10| 0.0000041} 4 0.74 {0.75[/42914700000; 4
|H-a5| G|G11] LS | 0.003 | 58.2] 11.1 | 6.94E-07 |15].9.4(0.0000041] 4 Q.74 |0.75| 454 14840000| 5
1H-45] G|G11] LS {0.0025] 61.3 8 6.04E-07 | 15)9.4]0.0000041] 4 | 0.74 10.75|454}4840000/ S
IH-45]{ GIG11] LS {0.0015|862.2]| 7.1 5.94E-07 | 15)9.4]0.0000041] 4 | 0.74 {0.75| 454 {4840000/ S
1H-45| GlG11] LS | 0.002 | 70.2] -0.9 | 6.94E-07 |15/9.4]0.0000041/ 4 0.74 [0.75145414840000] 5
IH-45|{ G| G1 | LS | 0.005 j58.2 11.1 | 7.246E-07 | 15| 15 0.0000041| 4 | 0.74 10.75/42914700000! 4
|H-45|{ G| G1 { LS | 0.003 | 61.3 8 7.246E-07 |15 15| 0.0000041] 4 | 0.74 [ 0.75{429/4700000] 4
1H-251 G| G1 | LS 10.0025]62.2] 7.1 | 7.246E-07 {15]1510.0000041} 4 0.74 {0.75{429]4700000] 4
1H-45/ G| G1 | LS 10.0015] 70.2| -0.9 [ 7.246E-07 | 15| 15]0.0000041] 4 0.74 {0.75]429[4700000] 4
1H-45] G| G1 | LS |0.0015|65.7] 3.6 | 7.246E-07 | 15| 15] 0.0000041, 4 0.74 {0.75{42914700000] 4
1H-45| G|G14| LS | 0.002 | 58.2] 11.1 | 6.94E-07 | 15| 16| 0.0000041; 4 0.74 | 0.75]45414840000] 5
IH-45] G[G14] LS | 0.00% | 61.3 8 6.04E-07 |15]16|0.00600041] 4 | 0.74 10.75]| 45414840000/ §
IH-45| G{G14| LS | 0.015|62.2] 7.1 6.04E-07 |15] 16]0.0000041| 4 | 0.74 |0.75454 14840000/ 5
IH-45| G|G14]| LS 10.0025] 70.2| -0.9 | 6.94E-07 {i5] 16| 0.0000041| 4 0.74 | 0.75|454 (4840000} S
1H-45| G| G5 | LS | 0.003 | 58.2] 11.1 | 7.246E-07 | 15| 12| 0.0000041 4 0.74 {0.75| 4294700000 4
14-45{ G| G5 | LS | 0.001 | 61.3 8 7.246E-07 | 15] 12/ 0.0000041] 4 | 0.74 [0.75]429|4700000] 4
IH-45|G| G5 | LS | 0.002 [ 62.2] 7.1 |7.246E-07|15]12|0.0000041} 4 0.74 |10.75]42914700000 4
IH-45) G| G5 | LS 10.0025] 70.2] -0.9 | 7.246E-07 | 15] 12| 0.0000041) 4 0.74 {0.75[42914700000] 4
IH-45/ G| G5 | LS | 0.002 | 65.7| 3.6 | 7.246E-07 [ 15| 120.0000041| 4 | 0.74 0.751429({4700000/ 4
IH-45] G| N1 | LS | 0.003 | 65.7| 3.6 0 15]4.0] 0.0000041] 4 | 0.74 [0.75{572|5010000/28
1H-45/G|G10]| LS | 0.003 | 65.7| 3.6 | 6.94E-07 [15]|7.3| 0.0000041 4 0.74 | 0.75]1454|4840000| 5
|H-45|G| G2 | LS | 0.004 | 65.7] 3.6 | 7.246E-07 1 15]|4.8)| 0.0000041} 4 0.74 10.75]429]4700000] 4
1H-45| G{G11{ LS | 0.003 | 65.7! 3.6 6.04E-07 | 15|4.1]0.0000041| 4 | 0.74 |0.75|45414840000| §
IH-45| G| G1 | LS | 0.01 |65.7| 3.6 | 7.246E-07|15|5.6|0.0000041} 4 0.74 10.75]42914700000) 4
1H-45| G| N2 | LS | 0.002 | 65.7]| 3.6 0 15| 3 | 0.0000041] 4 | 0.74 |0.75|572]5010000({28
IH-45| G|Gi4] LS | 0.007 | 65.7] 3.6 | 6.94E-07 | 15| 8 | 0.0000041/ 4 0.74 | 0.75|45414840000| S
IH-45] G| G5 | LS | 0.009 | 65.7| 3.6 | 7.246E-07 | 15|7.6] 0.0000041| 4 0.74 {0.75| 4294700000 4
IH-45| G| N3 | LS | 0.001 | 65.7| 3.6 0 15/3.2] 0.0000041| 4 [ 0.74 }0.75|572|5010000({28
1H-45| H[H10] LS | 0.003 [ 58.2] 11.1 | 6.94E-07 |15 0.0000041| 4 | 0.84 |0.75]454]4840000| 5
1H-45] H{H10| LS | 0.003 [61.3 8 6.94E-07 | 15 0.0000041| 4 [ 0.84 10.75]454]4840000| 5
1H-45| H{Hi0| LS | 0.002 {62.2]| 7.1 6.94E-07 | 15! . | 0.0000041[ 4 | 0.84 [0.75]45414840000/ 5
{H-45|H] A3 | LS | 0.005 | 58.2] 11.1 | 7.246€E-07 | 15]9.3] 0.0000041 4 | 0.84 10.75]429]|4700000] 4
IH-45|Hl H3 | LS | 0.003 | 61.3 8 7.246E-07 | 15]9.3) 0.0000041] 4 | 0.84 10.75/429[4700000} 4
iH-45|H| H3 | LS | 0.003 | 62.2] 7.1 | 7.246E-07 | 15}9.3|0.0000041 4 1 0.84 10.75[429]4700000] 4
IH-45] H|H12| LS | 0.005 | 58.2| 11.1 | 6.94E-07 |15} 12|0.0000041] 4 0.84 | 0.75]454[4840000} 5
|JH-45} H|H12] LS | 0.003 | 61.3 8 6.04E-07 |15]12]0.0000041| 4 | 0.84 | 0.75]454 4840000/ 5
IH-45| H{H12! LS | 0.002 | 62.2| 7.1 6.04E-07 |15 12 0.0000041( 4 | 0.84 |0.75|454 4840000/ &
IH-45|H|H12] LS | 0.001 [70.2] -0.9 | 6.94E-07 |15} 12| 0.0000041 4 | 0.84 {0.75]454[4840000| 5
1H-45|H]| H7 | LS | 0.006 | 58.2] 11.1 | 7.246E-07 15}6.8} 0.0000041 4 | 0.84 |0.75]429]4700000! 4
IH-45{H| H7 | LS | 0.005 !61.3 8 7.246E-07 |15 6.8 0.0000041 [ 4 | 0.84 [0.75|429]4700000} 4
1H-45|H| H7 | LS | 0.004 | 62.2] 7.1 | 7.246E-07{15(6.810.0000041]| 4 0.84 | 0.75]429{4700000) 4
IH-45| H| H7 | LS | 0.003 | 70.2} -0.9 | 7.246E-07 | 156.8{0.0000041] 4 0.84 [0.75]429]4700000] 4
IH-45|H| H7 | LS |0.0035(65.7| 3.6 | 7.246E-07 [15|6.8] 0.00000411 4 0.84 {0.75]429[4700000] 4
1H-45| H| H8 | LS | 0.004 | 58.2| 11.1 [ 7.246E-07 | 15] 12]0.0000041| 4 0.84 [ 0.75]429(4700000] 4
IH-45/H| H8 | LS [0.0015{61.3 8 7.246E-07 | 15] 12 0.0000041 ] 4 | 0.84 [0.75{429]4700000] 4
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IH-45{H| H8 | LS | 0.001 |62.2] 7.1 |7.246E-07 15! 120.0000041} 4 | C.34 {1 0.75{42914700000] 4
IH-45{H| H8 | LS | 0.002 |70.2] -0.9 { 7.246E-07 | 15| 12:0.0000041} 4 | 0.84 10.75(42914700000]| 4
|H-45/H| H8 | LS | 0.002 {65.7| 3.6 | 7.246E-07 |15]12]0.0000041] 4 | 0.84 10.751/429]4700000} 4
1H-45| H|H13| LS [ 0.004 [58.2] 11.1 | 6.94E-07 15|14 |0.0000041} 4 | 0.84 10.75/454 [4840000] §
IH-45|{ H{H13} LS | 0.002 | 61.3 8 6.94E-07 | 15| 1410.0000041! 4 | 0.84 1 0.75]454{4840000| 5
1H-45| H|H13| LS [0.0015[62.2| 7.1 6.94E-07 | 15|14 0.0000041| 4 | 0.84 10.75[454)4840000/ §
IH-45{ H|H13} LS | 0.002 | 70.2}| -0.9 | 6.94E-07 {1514 ]0.0000041] 4 | 0.84 |0.75|454{4840000| 5
IH-45{ H{H13| LS [0.0015{65.7| 3.6 | 6.94E-07 |15)| 14 0.0000041| 4 | 0.84 | 0.75|454 [4840000| 5
IH-45] H|H10| LS | 0.005 | 78.8 |-9.47| 6.94E-07 {15] . | 0.0000041] 4 | 0.84 {0.75/454|4840000| 5
IH-4S5|H|{ N1 | LS ) 0.011 {78.8]-9.47 0 15/2.6{0.0000041| 4 | 0.84 |0.75/572]5010000)28
1H-45{H| H3 | LS | 0.008 | 78.8|-9.47| 7.246E-07 | 15]6.6| 0.0000041| 4 | 0.84 |0.75|429[4700000{ 4
IH-45{ H|H12| LS | 0.008 | 78.8|-9.47| 6.94E-07 |15| & | 0.0000041] 4 | 0.84 |0.75| 454 {4840000| §
1H-45|H| H7 | LS | 0.009 {78.8-9.47| 7.246E-07 | 15/2.6{0.0000041} 4 | 0.84 |0.75)429}4700000| 4
IH-45|H| H8 | LS | 0.003 | 78.8-9.47 7.246E-07 | 15]7.4]| 0.0000041) 4 | 0.84 [0.75]429[4700000) 4
IH-45|H| N2 | LS | 0.002 | 78.8-9.47 0 16{7.110.0000041] 4 {0.84 |0.75]572]5010000(28
iH-45|H|H13! LS | 0.01 [78.8|-9.47| 6.94E-07 |15/9.9|0.0000041| 4 | 0.84 10.75}/4544840000| 5
IH-45|H[ N3 | LS | 0.001 | 78.8]-9.47 0 156} 6 | 0.0000041| 4 | 0.84 10.751572/5010000{28
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NEW CRACK WIDTH MODEL COMPARISON

APPENDIX L.

-7 computer program,

crack width model for the CRCP

This appendix presents comparison plots of the av-
erage measured crack width and the new proposed

The crack width values are in inches.

8

"BW"

Data from

-6 summer

"SH

Data from

Test Sectlon

Test Sectlon

3 @ e @ —
383 s 2% 3
3832 B MmM
o ®
mmo 0 MMW
ENE 2 ENE
e of
o,
L
wy
X
w®
E
o2
-
ofZ
]
(o]
o
<
14
n o wn (=] wn [=] n
§ 8 5 3 8 8 8 7
o o S o 5] o o a
k- . -
383 g £33
233 B 523
wa a me
220 MM%
.
A S
BN E 2 AN @
e of
Dr
o2
E
FW
©
w I
n
o
E
o
o &
o
O o=
o
(o]
\ <
; T
wn cﬂ.m o W (o] w o n
§ § 3 8 & 8 § §8 2 g8 8 8
(<] o o o o o (=} o o o =] o

(u) wipim yousy

(U} yipim yoeEd

114



	Front Matter
	Technical Report Documentation Page
	Title Page
	Preface
	List of Reports
	Abstract
	Summary
	Implementation Statement
	Table of Contents

	Chapter 1. Introduction
	Background
	Objectives
	Scope

	Chapter 2. Study Methodology
	Introduction
	Concept of Analysis
	Behavior Variables
	Experiment Design for Controlled Variables
	Uncontrolled Variables

	Measuring Behavior Variables
	Crack Spacing
	Crack Width
	Steel Stress

	Predicting Behavior

	Chapter 3. Concrete Pavement Temperature
	Chapter 4. Crack Spacing
	Introduction
	Summary of Early-Age Observations
	Failure Mechanism
	Analysis of Behavior Measurements
	Behavior Parameters
	Average Crack Spacing
	Crack Spacing Distribution

	Behavior Considering Controlled Variables
	Coarse Aggregate Type
	Steel Percentage
	Bond Area (Reinforcing Steel Diameter)
	Season of Placement
	Slab Thickness

	Behavior Considering Crack Spacing Distribution
	Behavior Considering Uncontrolled Variables
	Reinforcing Steel Location
	Manholes

	Predicted Versus Measured Behavior
	Average Crack Spacing
	Crack Spacing Distribution

	Summary

	Chapter 5. Crack Width
	Introduction
	Summary of Early-Age Observations
	Failure Mechanism
	Analysis of Behavior Measurements
	Behavior Parameters

	Behavior Considering Controlled Variables
	Coarse Aggregate Type
	Steel Percentage
	Bond Area (Reinforcing Steel Diameter)
	Season of Placement
	Slab Thickness

	Summary

	Chapter 6. Crack Width Model
	Introduction
	Background
	Model Development
	New Model
	Summary

	Chapter 7. Discussion of Results
	Introduction
	CRCP Field Performance Documentation 2 Consecutive Years after Construction
	Evaluation of the CRCP-89(B) Design Detail
	Crack Spacing
	Crack Width

	Behavior Prediction
	Crack Spacing
	Crack Width


	Chapter 8. Conclusions and Recommendations
	Conclusions
	Recommendations

	References
	Appendices
	Appendix A. The CRCP-89(B) Design Detail
	Appendix B. CRCP-7 Program Input for the Test Sections
	Appendix C. Temperature Correlation Data
	Appendix D. Measured Crack Spacing Data
	Appendix E. Crack Spacing Distribution
	Appendix F. Crack Spacing per Test Section
	Appendix G. Measured Versus Predicted Crack Spacing
	Appendix H. Measured Crack Width Data
	Appendix I. Measured Crack Width per Test Section
	Appendix J. Old Crack Width Model Comparison
	Appendix K. Crack Width Regression Analysis Factorial
	Appendix L. New Crack Width Model Comparison




