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ABSTRACT

Four bridge decks were overlayed and patched and one bridge pier was patched using
concrete with and without corrosion-inhibiting admixtures. Some concrete surfaces received
topically applied corrosion-inhibiting treatments prior to placement of the concrete.

The repairs were successfully completed, and the initial condition of the repairs is good.
Corrosion probes were installed in many of the repairs, and measurements are being made each
quarter to determine macrocell current, macrocell potential, and resistance. The probes indicate
that corrosion is occurring in repairs done with and without corrosion-inhibiting treatments. No
conclusions can be drawn at this time, and the study will continue for a total of 5 years.
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INTRODUCTION

Rehabilitating corrosion-damaged and chloride-contaminated concrete structures has
become a major part of state construction and maintenance programs. In many cases, only
portions of a structural element are damaged or contaminated, allowing it to be repaired rather
than replaced. Conventional repair techniques usually include removing deteriorated concrete
and placing new concrete in the form of patches or overlays. Although new concrete generally
restores a more passive environment, corrosion of the original reinforcing steel often continues
or begins at other locations. Differences in chloride content between the adjacent old and new
concretes result in corrosion around the patch area, further deteriorating the concrete element and
significantly reducing the service life of the repaired structure.

Various types of corrosion inhibitors have been developed and marketed to mitigate
continued corrosion in newly rehabilitated structures. When physical damage is repaired, these
materials are usually incorporated into the repair procedure by applying them to the surface of
the original concrete and allowing them to penetrate before patching, by including them as an
admixture in the patch material, or both. These applications seem benign compared to other
corrosion protection methods. They add relatively little work to the conventional repair activity.
Initial costs are lower, and there are essentially no future maintenance costs directly associated
with inhibitors. However, the question whether inhibitor performance meets expectations with
minimal side effects remains to be answered.

PURPOSE AND SCOPE

This project will evaluate the performance of corrosion inhibitors by the long-term
monitoring of structures and exposure slabs. A literature review, development of plans and
specifications for construction, construction of exposure slabs and bridge overlays and patches,
observation of construction activities, periodic condition evaluations over a 5-year period, and
preparation of reports will be included. Interim Report 1 described the construction and initial



condition of the exposure slabs.? This report describes the installation and initial condition of the
bridge repairs.

METHODOLOGY

Repairs were made to various bridges in Virginia to allow the evaluation of various repair
treatment processes, inhibitor formulations, and chloride-to-inhibitor ratios. The repairs included
control sections and corrosion probes.

The effectiveness of each inhibitor will be based on evaluations that include:

delamination surveys

potential surveys

corrosion rate measurements

sampling and testing for chloride concentration
sampling and testing for inhibitor concentration
bond strength tests

corrosion probe readings.

Corrosion-inhibiting admixtures and topical treatments of corrosion inhibitors were used to
construct overlays and patches in Virginia Beach, Abingdon, Wytheville, and Marshall and to
make shotcrete repairs on bridge piers on I-77 at Big Walker Mountain. The mixture
proportions, properties of freshly mixed and hardened concrete, bond strength of repairs, and
corrosion measurements to determine the corrosion-inhibiting performance of the repairs are
described in this report.

Virginia Beach

Corrosion-inhibiting admixtures were used in the concrete overlays placed on selected
spans of the eastbound lane of Rte. 60 over Lynnhaven Inlet in Virginia Beach in May 1996.
The bridge is 1,525 ft (465 m) long and has 28 spans, as shown in Figure 1. The spans are 50 ft
(15 m) long with the exception of the center spans. Prior to placement of the overlays, the half-
cell potentials were measured using 4 in x 4 in (100 mm x 100 mm) grids and chloride samples
were taken to determine the chloride content.

The surface of the base concrete was prepared by shotblasting to remove the top 1/8 in
(3.1 mm) of concrete. Then, the surface was wetted and maintained in a moist condition until the
overlays were placed. Topical treatments of Armatec 3020 and Postrite were applied to spans
23, 24, 26, 27, and 28, as shown in Figure 1. Two applications of Armatec 3020 were applied to
spans 23 and 24. The surface was power washed after the second application dried and
maintained in a wet condition until the overlay was placed. Three applications of Postrite were
applied to spans 26, 27, and 28 and maintained in a wet condition until the overlay was placed.
Spans 1, 2, and 3 were the control spans.
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Figure 1. Route 60 EBL. over Lynnhaven Inlet

Concrete mixture proportions used in the overlays are given in Table 1 (see the Appendix
for tables). Concretes were mixed and delivered in truck mixers. The slump and air content
were determined prior to placement. The temperature of the air and concrete, relative humidity,
wind speed, placement times, and locations were also determined. Samples of concrete were
prepared for testing in the hardened state. Samples included 4 in x 8 in (100 mm x 200 mm)
cylinders for compression tests, 3 in x 4 in x 16 in (75 mm x 100 mm x 400 mm) beams for
freeze thaw tests, and 4 in x 4 in (100 mm x 100 mm) cylinders for permeability tests. Following
completion of the overlays, cores 2.25 in (56 mm) in diameter were taken for tensile bond tests
and cores 4 in (100 mm) in diameter were taken for permeability tests. Tensile bond tests were
conducted after installation using a modified version of ACI 503R and VTM 92. The
modification was that cores were removed from the deck and saw cut in the laboratory to provide
a specimen 102 mm high with 51 mm on each side of the bond line, a pipe cap was bonded to
both sawn surfaces, and the specimen was subjected to tension.

Abingdon and Wytheville

Corrosion-inhibiting admixtures and topical treatments were used in the bridge decks
carrying the southbound lanes in Abingdon and Wytheville. The bridge in Abingdon was
overlaid in May 1998. It contained a control span and three experimental spans with corrosion-
inhibiting admixtures, as shown in Figure 2. Two of the spans had topical applications of
corrosion inhibitor. The bridge at Wytheville was overlaid in June and September 1997. It also
has four spans and contains control and experimental spans as shown in Figure 3. The bridges
were milled, and a deck survey was conducted. The survey included laying out 4 ft x 4 ft (1.2 m
x 1.2 m) grids, taking half-cell potential readings, collecting chloride samples, and selecting
probe locations.
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Figure 3. Rte. 81, Wytheville

At each intersection of the 4 ft x 4 ft (1.2 m x 1.2 m) grid, half-cell potential
measurements were made. These measurements were used to select locations for the probes. A
total of six probe locations were selected for each span. Three locations were selected that had
high half-cell potential readings (>35), and three locations were selected that had low half-cell
potential readings (<20). Of the three high readings, two probe locations were in original
concrete and one probe location was in a patch adjacent to and on the same bar as the selected
bar in the original concrete, as shown in Figure 4. The same was done for probe locations that
had low half-cell potential readings.

At each probe location, chloride samples were taken at %2 and 1 in depths, and four
additional half-cell readings were taken around each probe location (within a 2 ft x 2 ft [0.6 m x
0.6 m] grid).

The probes were constructed by locating transverse reinforcing steel using a pachometer.
After the bar was located, two saw cuts were made completely through the bar about 7.5 in apart.
Concrete was then chipped approximately 2 to 3 in (50 to 75 mm) from one of the saw cut ends
to expose the transverse bar. After the bar was exposed, a 3/16 in (5 mm) hole was drilled into
the bar at a depth sufficient to hold a pop rivet (Figure 5). The saw cuts were filled with epoxy,
and the drill hole was covered with putty for protection. Prior to placement of topical
applications and concrete, electrical leads were attached to each probe and ground location with
a pop rivet gun. Quick-set epoxy was then placed over exposed rebar and wire connections.
After all the leads were in place, the wires were fed through conduit and attached to a previously
installed electrical box (Figure 4). The color scheme of the wires going from north to south was
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red, white, blue, gray, brown, pink. The black (ground) wire location floated depending on the
location of its connection to the reinforcement. Prior to the placement of concrete, field
personnel monitored topical applications of inhibitors for correct rate of application. Concretes
were mixed and delivered in truck mixers. Concrete proportions used in the overlays are given
in Table 1. The slump and air content values were determined prior to placement. Samples of
concrete were prepared for testing at the hardened state. Samples included three 4 in x 8 in (100
mm x 200 mm) cylinders for compression tests, and two 4 in x 4 in (100 mm x 200 mm)
cylinders for permeability tests. The temperature of air and concrete, relative humidity, wind
speed, placement times, and locations were also determined. Approximately 1 month after
completion of the overlays, cores 2.25 in (56 mm) in diameter were taken for tensile bond tests
and cores 4 in (100 mm) in diameter were taken for permeability tests.

Big Walker Mountain

The bridge at the Big Walker Mountain has three spans. The second pier in the
northbound lanes was repaired with shotcrete in September 1997. As shown in Figure 6, some
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areas had shotcrete with silica fume, and in other areas the silica-fume shotcrete contained a
calcium nitrite corrosion inhibitor. The deteriorated concrete was removed by pneumatic
hammer. Prior to shotcreting, the area was sandblasted, probe areas were selected, and wires
were connected. The area that contained the shotcrete with the corrosion inhibitor also had the

topical application of Postrite.

The shotcrete mixture proportions are shown in Table 1.

Marshall

The bridge at Marshall has three spans, as shown in Figure 7. The northbound lane was
overlaid with silica-fume concrete in July 1998, and the southbound lane with silica fume
concrete containing corrosion inhibitors in August 1998. Two of the spans with corrosion
inhibitors had the topical applications.

The deck was milled close to the steel, and the contaminated concrete around the steel
was removed by a pneumatic hammer. In the northbound lanes, probes were prepared after the
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overlay because of a scheduling problem. In the southbound lanes, probes were located prior to
placement of the overlay.

Concrete proportions are given in Table 1. Concrete was tested for slump, air content,
and concrete temperature. Specimens were prepared for strength and permeability tests.

RESULTS
Virginia Beach

The slump and air content data are given in Table 2. Slump values ranged from 130 to
200 mm, providing workable concretes. The air content ranged from 3.0 to 6.8 percent. The
specified air content was 7 + 2 percent with the use of a high-range water-reducing admixture.
In each section with the corrosion-inhibiting admixture, at least one measured air content was
below the specified value.

Silica fume concretes have a minimum 28-day design compressive strength of 5,000 psi.
As shown in Table 3, all the strengths exceeded the minimum design strength.

The permeability results at 90 days are given in Table 4. Values are in the very low or
low permeability range, except for the two concretes with DCI, which have high values. Itis
expected that concretes with DCI would yield high values because of the effect of DCI on
electrical conductance. In overlays, a maximum coulomb value of 1,500 is desired. The values
obtained were close to 1,500 coulombs or less, except in most of the DCI concretes. The
permeability of cores taken after installation is given in Table 5. All cores except most of those
containing DCI had values less than 1,500 coulombs. In general, the values for cores were lower
than those for cylinders. Cores were taken at 6 months, whereas cylinders were tested at 90
days.

Tensile bond test results are given in Table 6. The bond strengths were fair to good. The
majority of the failures were at the bond interface and in the base concrete close to the bond



interface, which indicates that surface preparation could have been better. Spans that received
topical treatments of corrosion-inhibiting admixtures had the lowest bond strengths.

Electric half-cell potential measurements (ASTM C876) are given in Table 7. The data
show that there is a 90 percent or greater probability that corrosion is occurring in a small
percentage of the area of some of the spans. On the majority of spans, there is a 90 percent or
greater probability that corrosion is not occurring in most of the span.

The chloride data given in Table 8 show that there is not sufficient chloride at the level of
the top mat of reinforcement (approximately 500 mm) to cause corrosion since the chloride
contents are much lower than the corrosion threshold value of 0.77 kg/m’(1.3 Ib/yd*) except for
the control span.

The results of freezing and thawing tests shown in Table 9 indicate that all concretes
failed the durability factor (< 60) and weight loss (<7%) criteria except one of the concrete
batches with Armatec 2000 inhibitor. The average cycles at failure are given in Table 10. The
highest cycles were achieved with the concretes containing Armatec; one of the batches with
Armatec reached 300 cycles.

No corrosion probes were installed at Virginia Beach.

Abington and Wytheville

The slump values ranged from 1.25 to 4.5 in (31 to 112 mm). Even though some of the
values were lower than the specification limit, satisfactory consolidation was achieved with
mechanical vibration. The air content ranged from 4.2 to 10 percent. Most of the air contents
were above 5 percent, the minimum limit.

The compressive strengths were in excess of the required 5,000 psi (34470 kPa), and a
couple of them were above 4,000 psi (27576 kPa) (Table 3). These concretes did not contain
silica fume. The permeability values were in the low and moderate range (Table 4). The
permeability of cores after 3 months (TL Wytheville), 6 months (PL Wytheville), and 7 months
(Abingdon) of placement showed variable results from very low to high. The tensile bond test
results in Table 6 show from fair to good bond strengths, with failures occurring more in the base
concrete but also in the bond area and the overlay.

Electric half-cell potential measurements (ASTM C876) are given in Table 7. The data
show that there is a 90 percent or greater probability that corrosion is occurring in a large
percentage of the area of many spans. On one span, there is a 90 percent or greater probability
that corrosion is not occurring.

The chloride data given in Table 8 show that for most of the locations sampled there is
sufficient chloride at the level of the top mat of reinforcement to cause corrosion since the
chloride contents are higher than the corrosion threshold value of 0.77 kg/m3(1.3 lb/yd3).



Corrosion probe locations are shown in Table 11, and probe readings in Table 12. No
conclusions can be drawn from the data at this time.

Marshall

The slump values ranged from 4.5 to 7 in (112 to 175 mm), providing workable
concretes. The air contents ranged from 7.4 to 12.1 percent; some exceeded the 9 percent upper
limit (Table 3). Compressive strengths exceeded 5,000 psi (34470 kPa) (Table 4). The
permeability values were low or very low, with the highest value of 1510 coulombs in the batch
with DCI (Table 5). Higher values are expected when DCI is used. Cores taken 2 months
(NBL) and 1 month (SBL) after installation also indicated low or very low values, with the
highest value being 1286 coulombs. The tensile bond test showed fair to poor values, with the
majority of the failures in the base concrete rather than the overlay and the bond layer.

Electric half-cell potential measurements (ASTM C876) are given in Table 7. The data
show that there is a 90 percent or greater probability that corrosion is occurring in a large
percentage of the area of many spans.

The chloride data given in Table 8 show that for most of the locations sampled there is
sufficient chloride at the level of the top mat of reinforcement to cause corrosion since the
chloride contents are higher than the corrosion threshold value of 0.77 kg/m>(1.3 1b/yd?).

Corrosion probe locations are shown in Table 11, and probe readings in Table 12. No
conclusions can be drawn from the data at this time.

Big Walker Mountain

The shotcrete repairs were done as expected. Test data are reported in Tables 1, 3, 4, 7,
8, 11, and 12. Compressive strengths were high, and permeability was low. Half-cell potential
and chloride data indicated corrosion. The half-cell data suggested that the Postrite treatment
provided some benefit as the potentials were less negative following the repair; the potentials for
the control section were more negative. It is too early to draw a conclusion.

CONCLUSIONS

Construction was done as expected. The initial condition of the repairs is fair to good,
and no difference between repairs with and without corrosion-inhibitor treatments can be seen at
this time. The probes indicate that corrosion is occurring in repairs done with and without
corrosion-inhibiting treatments.
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Table 1. Concrete Mixtures

Location Cement | Fly Ash SF Sand | No. 8 Stone | No.7 Stone | Water | Fibers
VA Beach
SF| 612 - 46 1381 - 1515 255 -

SF,RCI| 612 - 46 1381 - 1515 228 -

SF, ACI| 612 - 46 1381 - 1515 255 -

SF,DCI| 612 - 46 1381 - 1515 281 -
Wytheville 559 132 - 1579 1207 - 280 -
Abingdon 540 127 - 1608 - 1161 300 -
Marshall 728 - 50 1326 - 1495 292 -
Walker Mountain 845 - 84.5 2925 - - 380 7.4
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Table 2. Slump and Air Content Data

Bridge Section Mix Slump (in) Air %
VA Beach EBL, Span 2, Truck 2 7% SF 7.5 6.8
VA Beach EBL, Span 1, Truck 3 7% SF 7.25 5.6
VA Beach EBL, Span 11, Truck 4 7% SF, DCI 6 6.0
VA Beach EBL, Span 10, Truck 5 7% SF, DCI 6 6.0
VA Beach EBL, Span 18, Truck 1 7% SF, DCI 7.25 3.0
VA Beach EBL, Span 19, Truck 2 7% SF, DCI 8 5.2
VA Beach EBL, Span 21, Truck 2 7% SF, Rheocrete 222 8 3.0
VA Beach EBL, Span 22, Truck 3 7% SF, Rheocrete 222 6.75 4.0
VA Beach EBL, Span 24, Truck 5 7% SF, Armatec 3000/3020 8 6.0
VA Beach EBL, Span 25, Truck 6 7% SF, Armatec 3000 8.5 8.0
VA Beach EBL, Span 27, Truck 2 7% SF, DCI/Postrite 6 5.0
VA Beach EBL, Span 28, Truck 3 7% SF, DCI/Postrite 5 4.0
Wytheville SBPL, Span 1, Truck 1 A4 Patches No Data No Data
Wytheville SBPL, Span 1, Truck 1 A4 3.25 8
Wrytheville SBPL, Span 1, Truck 2 A4 2.25 7.8
Wytheville SBPL, Span 2, Patch 1 gcy Rheocrete 222+ Patches 2.75 52
Wytheville SBPL, Span 2, Truck 1 1 gcy Rheocrete 222+ 2.5 5.6
Wytheville SBPL, Span 2, Truck 2 1 gcy Rheocrete 222+ 1.75 7
Wytheville SBPL, Span 3, Patches |2 gcy Ferrogard 901/903 Patches 3 8
Wytheville SBPL, Span 3, Truck 1 2 gcy Ferrogard 901/903 1.25 10
Wytheville SBPL, Span 3, Truck 2 2 gcy Ferrogard 901/903 2.75 7.5
Wytheville SBPL, Span 4, Truck 1 4 gcy DCI/Postrite Patches No Data No Data
Wytheville SBPL, Span 4, Truck 1 4 gcy DCI/Postrite 4.25 9.4
Wytheville SBPL, Span 4, Truck 2 4 gcy DCI/Postrite 2.75 7.5
Wytheville SBTL, Span 1, Truck 1 A4 2.75 6.2
Wrytheville SBTL, Span 1, Truck 2 A4 2.25 6.4
Wytheville SBTL, Span 2, Truck 1 1 gcy Rheocrete 222+ 4 54
Wrytheville SBTL, Span 2, Truck 2 1 gcy Rheocrete 222+ 3 6
Wytheville SBTL, Span 2, Truck 3 1 gcy Rheocrete 222+ 2 5.5
Wytheville SBTL, Span 3, Truck 1 2 gcy Ferrogard 901/903 4 8.2
Wytheville SBTL, Span 3, Truck 2 2 gey Ferrogard 901/903 4.25 7.5
Wytheville SBTL, Span 4, Truck 1 4 gcy DCI/Postrite 3.75 54
Wytheville SBTL, Span 4, Truck 2 4 gcy DCI/Postrite 4 4.5
Abingdon SBTL, Span 142, Truck 1 A4 Patches No Data No Data
Abingdon SBTL, Span 1, Truck 1 4 gcy DCI/Postrite 2.25 5.8
Abingdon SBTL, Span 1, Truck 2 4 gcy DCI/Postrite 4 7.2
Abingdon SBTL, Span 1, Truck 3 4 gcy DCI/Postrite 4 7.6
Abingdon SBTL, Span 2, Truck 1 2 gcy Ferrogard 901/903 5 6.8
Abingdon SBTL, Span 2, Truck 2 2 gcy Ferrogard 901/903 4.5 10
Abingdon SBTL, Span 3, Truck 1 A4 Patches No Data No Data
Abingdon SBTL, Span 3, Truck 1 1 gcy Rheocrete 222+ 3.5 7
Abingdon SBTL, Span 3, Truck 2 1 gcy Rheocrete 222+ 4.5 8.2
Abingdon SBTL, Span 4, Truck 1 A4 4.5 6.2
Abingdon SBTL, Span 4, Truck 2 A4 3.5 44
Abingdon SBPL, Span 1, Truck 1 4 gcy DCI/Postrite 2 4.2
Abingdon SBPL, Span 1, Truck 2 4 gcy DCI/Postrite 3.25 5
Abingdon SBPL, Span 2, Truck 1 2 gcy Ferrogard 901/903 2 5
Abingdon SBPL, Span 2, Truck 2 2 gey Ferrogard 901/903 2.5 7.2
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches No Data No Data
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches No Data No Data
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ 2 8.2
Abingdon SBPL, Span 3, Truck 2 1 gcy Rheocrete 222+ 3.5 9.6
Abingdon SBPL, Span 4, Truck 1 A4 2.5 7.2
Abingdon SBPL, Span 4, Truck 2 A4 2 7.4

Marshall SBTL, Span 1, Truck 1 2 gcy Ferrogard 901/903 7 12.1
Marshall SBTL, Span 2, Truck 1 4 gcy DCI/Postrite 7 11
Marshall SBLT, Span 3, Truck 1 1 gcy Rheocrete 222+ 4.5 7.4
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Bridge Section Mix Slump (in) Air %
Marshall NBLT, Span 1, Truck 1 A4 6.75 7.7
Marshall NBLT, Span 2, Truck 2 A4 N/A N/A
Marshall NBLT, Span 3, Truck 3 A4 N/A N/A

1-77 Pier Shotcrete - -
1-77 Pier Shotcrete w/DCI + Postrite - -
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Table 3. Compressive Strength Data

Fresh Concrete Samples

Bridge Section Treatment 28-Day Compressive Strength, psi
VA Beach EBL, Span 2, Truck 2 7% SF 6810
VA Beach EBL, Span 1, Truck 3 7% SF 6780
VA Beach EBL, Span 11, Truck 4 7% SF, DCI 6750
VA Beach EBL, Span 10, Truck 5 7% SF, DCI 7510
VA Beach EBL, Span 18, Truck 1 7% SF, DCI 5900
VA Beach EBL, Span 19, Truck 2 7% SF, DCI 5500
VA Beach EBL, Span 21, Truck 2 7% SF, Rheocrete 222 6620
VA Beach EBL, Span 22, Truck 3 7% SF, Rheocrete 222 7680
VA Beach EBL, Span 24, Truck 5 7% SF, Armatec 3000/3020 7810
VA Beach EBL, Span 25, Truck 6 7% SF, Armatec 3000 7610
VA Beach EBL, Span 27, Truck 2 7% SF, DCI/Postrite 8110
VA Beach EBL, Span 28, Truck 3 7% SF, DCl/Postrite 8330
Wytheville SBPL, Span 1, Truck 1 A4 Patches 6550
Wytheville SBPL, Span 1, Truck 1 A4 5240
Wrytheville SBPL, Span 1, Truck 2 A4 5870
Wytheville SBPL, Span 2, Truck 1 1 gcy Rheocrete 222+ Patches 6760
Wytheville SBPL, Span 2, Truck 1 1 gcy Rheocrete 222+ 5720
Wytheville SBPL, Span 2, Truck 2 1 gcy Rheocrete 222+ 5450
Wytheville SBPL, Span 3, Truck 1 2 gey Ferrogard 901/903 Patches 6020
Wytheville SBPL, Span 3, Truck 1 2 gcy Ferrogard 901/903 5620
Wytheville SBPL, Span 3, Truck 2 2 gcy Ferrogard 901/903 5700

Wytheville SBPL, Span 4, Truck 1 4 gcy DCl/Postrite Patches None Cast
Wytheville SBPL, Span 4, Truck 1 4 gcy DCI/Postrite 5360
Wytheville SBPL, Span 4, Truck 2 4 gcy DCI/Postrite 7000
Wytheville SBTL, Span 1, Truck 1 A4 5400
Wytheville SBTL, Span 1, Truck 2 A4 6120
Wytheville SBTL, Span 2, Truck 1 1 gcy Rheocrete 222+ 6550
Wytheville SBTL, Span 2, Truck 2 1 gcy Rheocrete 222+ 6160
Wrytheville SBTL, Span 2, Truck 3 1 gcy Rheocrete 222+ 6360
Wytheville SBTL, Span 3, Truck 1 2 gcy Ferrogard 901/903 5620
Wytheville SBTL, Span 3, Truck 2 2 gey Ferrogard 901/903 6100
Wytheville SBTL, Span 4, Truck 1 4 gcy DCI/Postrite 7190
Wytheville SBTL, Span 4, Truck 2 4 gcy DCI/Postrite 6530
Abingdon | SBTL, Span 142, Truck 1 A4 Patches 5600
Abingdon SBTL, Span 1, Truck 1 4 gcy DCI/Postrite 6300
Abingdon SBTL, Span 1, Truck 2 4 gcy DCI/Postrite 6260
Abingdon SBTL, Span 1, Truck 3 4 gcy DCl/Postrite 5400
Abingdon SBTL, Span 2, Truck 1 2 gcy Ferrogard 901/903 5000
Abingdon SBTL, Span 2, Truck 2 2 gey Ferrogard 901/903 3800
Abingdon SBTL, Span 3, Truck 1 A4 Patches 5460
Abingdon SBTL, Span 3, Truck 1 1 gcy Rheocrete 222+ 5650
Abingdon SBTL, Span 3, Truck 2 1 gcy Rheocrete 222+ 4660
Abingdon SBTL, Span 4, Truck 1 A4 5230
Abingdon SBTL, Span 4, Truck 2 A4 5980
Abingdon SBPL, Span 1, Truck 1 4 gcy DCI/Postrite 7050
Abingdon SBPL, Span 1, Truck 2 4 gcy DCI/Postrite 5940
Abingdon SBPL, Span 2, Truck 1 2 gcy Ferrogard 901/903 7160
Abingdon SBPL, Span 2, Truck 2 2 gcy Ferrogard 901/903 7290
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches 5870
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches 5390
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ 4110
Abingdon SBPL, Span 3, Truck 2 1 gcy Rheocrete 222+ 4300
Abingdon SBPL, Span 4, Truck 1 A4 5680
Abingdon SBPL, Span 4, Truck 2 A4 5740
Marshall SBTL, Span 1, Truck 1 2 gey Ferrogard 901/903 5200
Marshall SBTL, Span 2, Truck 1 4 gcy DCI/Postrite 5940
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Fresh Concrete Samples

Bridge Section Treatment 28-Day Compressive Strength, psi
Marshall SBLT, Span 3, Truck 1 1 gcy Rheocrete 222+ 7290
Marshall NBLT, Span 1, Truck 1 A4 N/A
Marshall NBLT, Span 2, Truck 2 A4 7030
Marshall NBLT, Span 3, Truck 3 A4 N/A
1-77 Pier Shotcrete 10,700
1-77 Pier Shotcrete w/DCI + Postrite 8,200
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Table 4. 90-day Permeability Data

90-day Permeability,

Bridge Section Treatment Coulombs
VA Beach EBL, Span 2, Truck 2 7% SF 678
VA Beach EBL, Span 1, Truck 3 7% SF 704
VA Beach EBL, Span 11, Truck 4 7% SF, DCI 1652
VA Beach EBL, Span 10, Truck 5 7% SF, DCI 1284
VA Beach EBL, Span 18, Truck 1 7% SF, DCI 4591
VA Beach EBL, Span 19, Truck 2 7% SF, DCI 3605
VA Beach EBL, Span 21, Truck 2 7% SF, Rheocrete 222 980
VA Beach EBL, Span 22, Truck 3 7% SF, Rheocrete 222 849
VA Beach EBL, Span 24, Truck 5 7% SF, Armatec 3000/3020 472
VA Beach EBL, Span 25, Truck 6 7% SF, Armatec 3000 368
VA Beach EBL, Span 27, Truck 2 7% SF, DCI/Postrite 1645
VA Beach EBL, Span 28, Truck 3 7% SF, DCl/Postrite 1603
Wytheville SBPL, Span 1, Truck 1 A4 Patches 1422
‘Wytheville SBPL, Span 1, Truck 1 A4 2225
Wytheville SBPL, Span 1, Truck 2 A4 1772
Wytheville SBPL, Span 2, Truck 1 1 gcy Rheocrete 222+ Patches 1664
Wytheville SBPL, Span 2, Truck 1 1 gcy Rheocrete 222+ 2714
Wytheville SBPL, Span 2, Truck 2 1 gcy Rheocrete 222+ 2245
Wytheville SBPL, Span 3, Truck 1 2 gey Ferrogard 901/903 Patches 2276
Wytheville SBPL, Span 3, Truck 1 2 gcy Ferrogard 901/903 3453
Wytheville SBPL, Span 3, Truck 2 2 gcy Ferrogard 901/903 2802
Wytheville SBPL, Span 4, Truck 1 4 gcy DCI/Postrite Patches 1803
Wytheville SBPL, Span 4, Truck 1 4 gcy DCI/Postrite 2542
Wytheville SBPL, Span 4, Truck 2 4 gcy DCI/Postrite 2307
Wytheville SBTL, Span 1, Truck 1 A4 2138
Wytheville SBTL, Span 1, Truck 2 A4 2423
Wytheville SBTL, Span 2, Truck 1 1 gcy Rheocrete 222+ 1935
Wytheville SBTL, Span 2, Truck 2 1 gcy Rheocrete 222+ 1800
Wytheville SBTL, Span 2, Truck 3 1 gcy Rheocrete 222+ 1192
Wytheville SBTL, Span 3, Truck 1 2 gcy Ferrogard 901/903 3489
Wytheville SBTL, Span 3, Truck 2 2 gcy Ferrogard 901/903 2678
Wytheville SBTL, Span 4, Truck 1 4 gcy DCI/Postrite 2644
Wytheville SBTL, Span 4, Truck 2 4 gcy DCI/Postrite 3979
Abingdon | SBTL, Span 1+2, Truck 1 A4 Patches None Cast
Abingdon SBTL, Span 1, Truck 1 4 gcy DCI/Postrite 3026
Abingdon SBTL, Span 1, Truck 2 4 gcy DCI/Postrite 3372
Abingdon SBTL, Span 1, Truck 3 4 gcy DCI/Postrite 4084
Abingdon SBTL, Span 2, Truck 1 2 gey Ferrogard 901/903 3478
Abingdon SBTL, Span 2, Truck 2 2 gcy Ferrogard 901/903 3920
Abingdon SBTL, Span 3, Truck 1 A4 Patches None Cast
Abingdon SBTL, Span 3, Truck 1 1 gcy Rheocrete 222+ 1713
Abingdon SBTL, Span 3, Truck 2 1 gcy Rheocrete 222+ 2410
Abingdon SBTL, Span 4, Truck 1 A4 2058
Abingdon SBTL, Span 4, Truck 2 A4 2354
Abingdon SBPL, Span 1, Truck 1 4 gcy DCl/Postrite 3314
Abingdon SBPL, Span 1, Truck 2 4 gcy DCI/Postrite 4112
Abingdon SBPL, Span 2, Truck 1 2 gey Ferrogard 901/903 3068
Abingdon SBPL, Span 2, Truck 2 2 gcy Ferrogard 901/903 2597
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches 2953
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ Patches 2536
Abingdon SBPL, Span 3, Truck 1 1 gcy Rheocrete 222+ 3457
Abingdon SBPL, Span 3, Truck 2 1 gcy Rheocrete 222+ 4251
Abingdon SBPL, Span 4, Truck 1 A4 2335
Abingdon SBPL, Span 4, Truck 2 A4 1669

Marshall SBTL, Span 1, Truck 1 2 gey Ferrogard 901/903 1009*
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90-day Permeability,

Bridge Section Treatment Coulombs
Marshall SBTL, Span 2, Truck 1 4 gcy DCI/Postrite 1510*
Marshall SBLT, Span 3, Truck 1 1 gcy Rheocrete 222+ 944*
Marshall NBLT, Span 1, Truck 1 Ad N/A
Marshall NBLT, Span 2, Truck 2 A4 N/A
Marshall NBLT, Span 3, Truck 3 A4 N/A
1-77 Pier Shotcrete 926
1-77 Pier Shotcrete w/DCI + Postrite 423
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Table 5. Permeability of Cores After Installation

Overlay Permeability of Cores| Date Cores
Bridge Thickness Section Treatment After Installation Taken
VA Beach 1.5625 EBL, Span 2 7% SF 527
VA Beach 1.875 EBL, Span 11 7% SF, DCI 1418
VA Beach 1.6875 EBL, Span 18 7% SF, DCI 1614
VA Beach 1.6875 EBL, Span 21 7% SF, Rheocrete 222 1031 11/19/96
VA Beach 1.6875 EBL, Span 24 7% SF, Armatec 3000/3020 393
VA Beach 1.6875 EBL, Span 25 7% SF, Armatec 3000 327
VA Beach 1.5 EBL, Span 27 7% SF, DCI/Postrite 1695
Wytheville 2.00+ SBPL, Span 1 A4 3262
Wytheville 2.00+ SBPL, Span 2 1 gcy Rheocrete 222+ 1973
Wytheville 2.00+ SBPL, Span 3 2 gcy Ferrogard 901/903 1099
Wytheville 2.00+ SBPL, Span 4 4 gcy DCI/Postrite 2519 12/18/97
Wytheville 2.00+ SBTL, Span 1 A4 1532
Wytheville 2.00+ SBTL, Span 2 1 gcy Rheocrete 222+ 205
Wytheville 2.00+ SBTL, Span 3 2 gcy Ferrogard 901/903 4101
Wytheville 2.00+ SBTL, Span 4 4 gcy DCI/Postrite 4127
Abingdon 2.00+ SBTL, Span 1 4 gcy DCI/Postrite 723
Abingdon 2.00+ SBTL, Span 2 2 gcy Ferrogard 901/903 529
Abingdon 2.00+ SBTL, Span 3 1 gcy Rheocrete 222+ 3479
Abingdon 2.00+ SBTL, Span 4 Ad 391 12/16/97
Abingdon 2.00+ SBPL, Span 1 4 gcy DCI/Postrite 6506
Abingdon 2.00+ SBPL, Span 2 2 gcy Ferrogard 901/903 708
Abingdon 2.00+ SBPL, Span 3 1 gcy Rheocrete 222+ 6192
Abingdon 2.00+ SBPL, Span 4 A4 111
Marshall 2.02 Span 1, RWPS 2 gcy Ferrogard 901/903 919
Marshall 2.33 Span 1, CLS 2 gcy Ferrogard 901/903 1103
Marshall 2.67 Span 2, RWPS 4 gcy DCI/Postrite 1145
Marshall 2.77 Span 2, CLS 4 gcy DCI/Postrite 2160
Marshall 3.98 Span 3, CLS 1 gcy Rheocrete 222+ 987
Marshall 2.56 Span 3, RWS 1 gcy Rheocrete 222+ 919 913198
Marshall 2.44 Span 1, RWPN A4 396
Marshall 3.00 Span 1, CLN A4 472
Marshall 2.83 Span 2, RWPN A4 644
Marshall 3.08 Span 2, CLN A4 582
Marshall 242 Span 3, CLN A4 1070
Marshall 2.73 Span 3, RWPN A4 1286
1-77 Pier Shotcrete N/A -
1-77 Pier Shotcrete w/DCI + Postrite N/A

20




IC

0S ST ST 6CC SL8'T +TTT 9121000y Ad3 | 7 210D ‘7 uedg “Id9S QAU M
0L 0¢ L1T SL89'T +7TT 91210001y AdB | 1 210D ‘7 uedS “1dgS SMIASIAM
08 0? 961 SL'T v 7 210D ‘1 uedg “1ddS SMIARYIAM
0L 0¢ 9¢T 05T v [ 210D ‘1 uedg “1ddS S[MIAPAM
0S Sy S 601 SL'T 31ms0d/10d ‘dS %L HLT uedg 199 yoeag VA
0S % S 997 SLEV'T a1nsod/10d ‘dS %L d.Lz ueds ‘194 yoead VA
0¢ 0L 0 601 SLEV'T INsod/IDd ‘AS %L DLz ueds “199 4oeaqd VA
0S 05 0 16T SL891 21msod/10d ‘dS %L gL ueds ‘199 yoeod VA
0S 0S 0 9L ST ASod/[0d ‘dS %L VLT uedS ‘199 yoead VA
001 0 0 %43 SL'T 000€ d91BULY ‘IS %L HGT uedg 199 yoeag VA
001 0 0 LTT $790°C 000€ J9IBWIY ‘4S %L sz ueds 199 yoead VA
[S% 0S S 602 ST 000€ 991BWIY ‘JS %[ D6 ueds “199 yoeogd VA
0L 0¢ 0 602 SLE6G'T 000€ d91BWIY ‘JS %L €67 uedS 199 yoeag VA
001 0 0 (4% SL89'T 000€ d91BWIY ‘IS %L v Sz ueds ‘194 yoeag VA
0S 0S 0 681 SLET 0C0£/000€ 99BWIY ‘JS %L vz uedg 199 yoeagd VA
S1 SL 01 76T ST9'1 0T0E£/000€ 99%BWIY ‘dS %L ave ueds 199 yoeod VA
SL ST 0 €01 STl 0T0E/000€ 99IBWIY ‘dS %L Dyt ueds “199 yoead VA
06 01 0 6v1 STIS'1 0TOE/000€ 99BULY ‘dS %L gy uedg 199 yoead VA
0S 0S 0 €51 SLY'T 0T0E/000€ 99eUIY ‘dS %L V¢ ueds ‘199 yoead VA
0L 0¢ 0 79T S'1 TTT 21910034y ‘dS %L "1 uedg “194 yoeod VA
06 01 0 (4K STl TTT 91R1009UY ‘JS %L dic ueds ‘199 yoead VA
0L 0¢ 0 T STl TTT 21R1009UY ‘S %L D1z ueds ‘199 yoead VA
06 01 0 SIT STIET TTT 91910034y ‘AS %L g1¢ ueds ‘199 yoead VA
08 01 01 (%44 STIS'T TTT 21910034y ‘S %L v1¢ ueds “199 yoead VA
0oF S¢S S YLT SLT 104 ‘dS %L H81 uedS 199 yoead VA
001 0 0 L8T SL89'T 10d ‘dS %L asi ueds ‘199 yoead VA
[$% 0S S LT SL'1 1Dd ‘dS %L D81 ueds “199 yoead VA
0L ST S SET $790C 10d ‘dS %L €81 ueds ‘199 yoead VA
0S 5% S 9T¢ $T95°1 104 ‘dS %L Vg1 uedS 194 yoead VA
S8 Sl 0 71T S79'1 104 ‘dS %L d11 ueds “199 yoead VA
001 0 0 87T STIS'T 1Dd ‘dS %L arr ueds ‘199 yorad VA
ov S¢S S 691 SL8'T 104 ‘dS %L D11 ueds ‘199 yoead VA
00T 0 0 997 SLEV'T 1Dd ‘dS %L g11 ueds ‘199 yoead VA
0S Sy S 86T SL8'T 10d ‘dS %L V11 uedg “199 yoead VA
08 0T 0 LOT ST9S°1 dS %L At uedS ‘199 yoeod VA
06 01 0 ove STl dS %L ac ueds 199 yoeag VA
08 01 01 T8¢ STI8'1 dS %L D¢ ueds “199 yoead VA
01 06 0 961 STI'1 dS %L g¢ ueds ‘199 yoead VA
08 0c 0 LYT ST9S°1 dS %L v ueds ‘199 yoead VA
aseq puog [AB[PAQ|  wonepeIsul 9V SSAUMIIY L, JUIWIBALY, uondRg aspug
9% ‘Bdxy danjeq ©)e(] 1S9, puog 3[Isud], Kel1RAQ

UONE[[EISU] JoJJV EIEQ SO, pUOg d[ISUST, ‘9 9qeL




(44

08 0T 01¢ 90T v NT1D ‘T ueds TTeYSIBIN

0¢ ov 0¢ S1T 06T v Ndm¥ ‘T ueds [TeUSIEN

oL 0¢ 0S1 00'¢ AWS0d/1Dd AdB ¢ .8 SMY ‘T uedg [[eysIe

S6 S X L9C msod/[DA AJB ¢ 7SO ‘T ueds [Teyste]y

8 01 S S0l ST 1msod/[Dd A8 ¥ S0 ‘7 ueds [TeYSIEN

SL S 0z 0g¢ 9G°¢ vV NID ‘1 ueds [TeUSIEIN

0L 0 0¢ [543 80T v NdMY ‘T ueds [TeYSIEN

0S 01 of 0S¢ 6'1 £06/106 PIES01194 AJ3 T 7S1D ‘1 uedg [eysIeN

oL 0T 01 S0¢ SL'T £06/106 PIES011] AT T SdMY ‘T ueds [TeySIE

oL 0¢ pa10d SL'T £06/106 PIES0110J AOT T TSMY ‘1 uedg [TeysIejy

001 udym oyoiq sajdureg 00T £06/106 PIe30115,] KT 7 1SMY ‘T uedg [TeysIeN
oy 0€ 0€ 971 STT v 7 210D ‘y uedg “1d9S uopsuIqy
0S 3 S1 602 ST T [ 910D ‘p ued§ “I49S uop3uIqy
00T 8LE IS¢ +7TT 9101000y K53 | 7 210D ‘¢ uedg “144S uopsuIqy

ov 0z ot S $79T +7TT 91010000y K93 | 1 210D ‘¢ uedS “149S uop3uIqy
0S 0T 0¢ 861 STIET £06/106 Pe30o11o K08 ¢ 7 210D ‘7 uedg “149S uopsuIqy
09 0¢ 01 ¥TT ST £06/106 PIeS0115 A3 7 qy 210D ‘T uedS “IddS uopsuIqy
08 0z 9LT STIT €06/106 PIESO1Id] A3 T [ 210D ‘7 ued§ “149S uop3uIqy
6 S S91 STIET amsod/10d A3 ¢ 7 210D ‘T uedg “144S uop3uIqy

ov 0T ov 701 ST95T 1msod/10d A8 v ] 210D ‘T ued§ “149S uop3uIqy
001 997 00T v T 210D ‘y uedg “1LdS uopsuIqy
001 Y0¢ SLT vV 1 210D ‘p uedS “11.dS uop3uIqy
yoed EQUQ g ,GDMS mwﬁ&Emw OZ +NNN 91312034y K08 1 € :de ,A.Hmm ﬁOUMED«Q

001 761 SLET £06/106 PIESOLIS] AJ3 T 7 210D ‘7 ued§ “11dS uop3uIqy
001 76€ STT £06/106 PIES01IR] A0S T [ 910D ‘7 ued§ “11dS uopsuIqy

0S 0S 70¢ S79°C a1msod/10d £33 7 210D T uedg ‘LGS uop3uIqy

S S6 €51 $796°C aImsod/1Dd A3 ¢ 1 210D T ueds “ILGS uopsuIqy
0¢ 0S 0z 161 SLET Amsod/[D Ad3 ¥ 7 210D ‘p uedg “11dS SMIAYIA M
SL S1 01 8¢ STT aImsod/1Dd A8 ¢ [ 210D ‘p ued§ “1LgS SASIAM
0L 0z 01 1€ SLET £06/106 PIESOLIS,] AJ3 T 7 210D ‘¢ ueds “I1dS SIIAYIAM
0S <3 SI (454 0S'C €06/106 PIES0110] A58 7 1 210D ‘¢ ueds “119S SR M
08 0C 91¢ SLEV'T +7TT 9101000y K93 | 7 210D ‘7 ued§ “ILYS SMIASYMM
S6 S 97T 0ST +77T 91°1009Y K03 | [ 210D ‘7 uedS “114S S[MIARYIAM
001 961 SLT v 7 910D ‘T ueds “11dS JMARAM
001 902 S79°T v 1 910D ‘| uedg “11.dS SMIARYIAM
oy S S¢S 71T SLET AmSod/IDd A8 ¢ 7 910D ‘y uedg “149S SIIAYIAM
0L 3 wWe STI'T msod/[DA AdB [ 210D ‘p uedS “149S SASRAM
0¢ oL 0ST $790'C £06/106 PIES01I] A28 7 7 210D ‘¢ ued§ “I49S SIIAPAM
0S 0S [§44 0T €06/106 PIESOLI Ad3 T [ 210D ‘¢ uedg “1d4S SMIAYIAM

aseq puog |ABLIAQ|  wonejpeisuy 1oy SSaUIY L, judUI)eIL], uondRIs agpuyg
9 ‘Baly aInreq v)e(] 1591, puoy d[ISud ], KelRAQ




194

VIN QIS0 + IDA/M 9121030US J1d LLT
VIN 93010)0US FETE LLT
0L 0¢ 09¢ 1€C v NID ‘¢ ueds [TeysIEN
09 0¢ 01 SLI S1¢ v NdMY ‘¢ ueds [TeYSIEN
08 0z X LT +7TT 991003y Y Ad3 | SMY ‘¢ uedg [TeysIe|N
001 Sel ¥0'€ +TTT 91RI00YY AJB | T SIO ‘¢ uedg [TeysIEN
X SLY +77T 91R1009yY A3 | S0 ‘¢ ueds [TeYsIEN
S1 S¢ 0S S0¢ €8°C +77T 9191009y Y K33 | .8 SMY ‘¢ ueds [TeysIEN
0S 0S 091 SLT +7TT 91002y 403 | ST SMY ‘¢ uedg [TeysIEN
S6 S X 88T v NdMY ‘T ueds [[eysIejN
aseq puog [AeMPAQ|  uonepeisuy Ja)Y SSIUYIIY T, judu)BIL], uonIdg adpug
% ‘eaay dunfreq eje( 1S9, puog J[Isud ], KepAQ




vC

Kep1aA0 Jo Juowaoe[d 10y — 7 Ae[IaA0 Jo Juswadeld a10jog — |

98 0 9ms0d/1Dd /M dIuny 1914 ‘UIBIUNOJN] JoY[BM I8 LL-]
0 0 uunn I .Eﬁ::o—z oyrem 1e L /-1

0 0 v ¢ ueds “ILEN ‘TleUSIe]N
1 0 v 7 ueds “TLAN ‘[leUsIEN
0 0 v [ uedS “TLAN ‘TEYSIEIN
0 0 +77T 91910000y A58 | ¢ uedg “1LdS ‘IeUsleN
0 0 a)us0d/[Dd 493 ¢ 7 uedg “ILdS ‘[leUsIeN
0 0 £06/106 presonra A3 ¢ [ uedg “1LdS ‘[leYSIEN
8¢ 19 v  ueds “1LgS ‘uopSuiqy

69 € +TTT 2121000y ¢ uedg “11.gS ‘uopsuiqy

¥C 81 £06/106 PIESOLIR] 7 uedg “11.dS ‘uop3uiqy

6C €l aimsod/10d [ uedg “TLgS ‘uopSuIqy

6€ SI -V ¥ ueds “1d4dS ‘uop3uiqy

S9 4! +7TT 91910004y ¢ uedg “149S ‘vopduiqy

154 LT £06/106 Presouo 7 uedg “1ddS ‘uopsuiqy

78 144 oImsod/10d [ uedg “1ddS ‘uopsuiqy

0 6T amsod/1DA y ueds “TLGS OIARPAM

0 9¢ £06/106 Preso11o] ¢ uedg “1LdS “QIIARmPAM

0T £9 +7TT 91910094y 7 uedg “LLS MIAPAM

6 9¢ v [ uedS “TLAS IIAYIKM

14 0 aImso4/10d  uedg “1ddS OIIAPAM

9 z £06/106 predo1og ¢ ueds “1ddS IIAYPAM

LT 61 +TT 01009y 7 uedg “1ddS “OIIAWAM

%3 SI ¥V [ uedg “1ddS ‘OIIAYIAM

6 aImsod/10d ‘dS %L 82 ‘LT ‘97 sued§ “1gd ‘yoead VA

001 0T0£/000T 991BULLY ‘JS %L $T ‘€T suedg “19d ‘Yoeag VA

L8 TTT 21910094 ‘S %L TT ‘1T ‘0t sueds “19d ‘yoedd VA

08 104 ‘dS %L 61 ‘g1 sueds “194 ‘yoead VA

9L 10d ‘dS %L 11 ‘01 sueds “Tdd ‘Yoedg VA

18 dS %L € ‘7 ‘1 suedg “T1gd ‘yoead VA

6661 | (1das) 8661 (3ny) 8661 | (38D L66T | (PM) L66T | ,(1dV) 9661 JudweAL], U01}23§ pue 33pLIg

JUIWIAINSBIPA] [BNJUA)OJ JO J8dX PUE (ASDA-) 0T°0 > S[enuajod jo %

(ASDA-) 0T°0 > S[enud}od [P-J[eH VL AqeL




4

Ke[1940 Jo yuowaoe(d 10y — 7

Ke19A0 JO Juswaoeld d10jeg — |

14! 98 A)ISOd/[D( /M dAUnD JoId ‘UEIUNOIA] JON[EM 18 LL-]

ST 0S Qjuny 101 ‘UrRIUNOIA JON[BM 18 LL-T

IS X4 1A ¢ uedg “LLEN ‘[leYsIEN
65 14 v 7 uedg “TLEN ‘TEYSIEN
|84 €1 LA 1 uedg “ILGN ‘[leUsIey
14! el +77T 9121000y A58 | ¢ uedg “1LgS ‘[[BYSIBIA
(44 0 omsod/10d £98 ¢ ¢ uedg “1LgS ‘TeUSTEN
¥C 4! £06/106 pre3o11a,] L8 ¢ [ ueds “LILES ‘TEYSEN
8¢ 9¢ v  uedg “1LgS ‘uop3uiqy

0T 68 +TT 2109y ¢ uedg 119§ ‘uopSuiqy

LS vL £06/106 PIESOLI9] 7 uedg “1LgS ‘uopSuiqy

L9 9L aImsod/1DA [ uedg “1LgS ‘uop3uiqy

65 89 L  uedg “1dds ‘vop3uiqy

|£3 0L +7TT 21910090y ¢ uedg “1dgs ‘uopsuiqy

Ty 0L £06/106 P1ES0LID] 7 wedg “1dgS ‘uopSuiqy

81 9§ ymsod/1DA | ueds “14dS ‘uop3uiqy

L6 £9 9yms0d/10d  uedg “1LgS ‘@lAamAm

¥6 8¢ £06/106 PIESOLIO] ¢ uedg “TLES ‘O[IACYILM

6L %3 +7TT 91010094y ¢ uedg “ILES ‘OIIAPAM

16 86 La4 [ uedS “TLES ‘OIIAYIAM

96 ¥S amsod/10A  uedg “TddS ‘OIIASYIAM

68 7L £06/106 PIESOLIS] ¢ uedg “1ddsS AL

L yL +7TT 91010094 Y 7 uedg “1ddS IMAAM

L9 8 L 1 ueds “1d€S SIAPAMN

S a1msod/[Dd ‘dS %L 8T ‘LT ‘97 suedg “TgH ‘Udead VA

0 0TOE/000T 221eUllY ‘4S %L ¢ ‘€ suedg “Tgd ‘Yoeag VA

11 TTT 21010090y ‘AS %L 7T ‘1T ‘0T suedg “1dd ‘Udeag VA

SI 10 ‘S %L 61 ‘81 suedg “Tgd ‘Yoedg VA

0z 10d ‘A4S %L 11 ‘01 suedg “1dd ‘ydeag VA

! A4S %L € ‘T ‘1 suedg “TgH ‘ydeed VA

6661 | (1das) 8661 ('3nv) 8661 | z(3®D L661 | (P L66T | ,(IdV) 9661 JuauIRAL], uond3g pue I3pLig

JUSUIAINSEIJA] [eNUI0J JO J83 X PUB (FSDHA-) SE€'0 03 0Z°0 WO S[enuajod Jo 2

(ASDA-) S€°0 03 07°0 WOIj S[enudlo  [[33-JleH ‘9L 9.l




Keq1aA0 Jo Juowaoe[d 10)Jy — 7  AB[I9AO Jo Juswaoe(d a1oyog — |

9¢

0 14! ASO4/[D( /M AUND 1014 ‘UTEJUNOIA JON[EA T8 LL-T
SL 0S a)uny 1014 ‘UTEJUNOJAT JON[EAN JB LL-T

6 LL v ¢ uedg “TLEN ‘[eysley
op 9L v 7 uedg “ILEN ‘TlEYSIeN
65 L8 1 1 uedg “LLGN ‘[[eYsIEN
98 L8 +7TT 9101000y A58 | ¢ uedg “1LgS ‘[eUsIE
8L 001 a1msod/[Dd A98 ¥ 7 ueds “1LdS ‘TEYSIEN
9L 88 £06/106 predoua £93 ¢ [ uedS “1LgS ‘TEYSIEN
14 € a4  uedg “1LdS ‘uop3uqy

11 8 +7TT 91910004y ¢ uedg 119§ ‘uop3uiqy

61 8 £06/106 PreSo1Ia] 7 uedg “1LgS ‘uopsuiqy

4 q! As0d/10A [ uedg “1LgS ‘uop3uiqy

4 L1 vV  uedg “1ddS ‘uop3uiqy

14 81 +ZTT 9191000UY ¢ uedg “1dgs ‘uopsuIqy

S1 €1 £06/106 PIESOLIS] 7 uedg “1dgS ‘uopsuiqy

0 0 amsod/[0d [ uedg “14gS ‘uop3uiqy

£ 8 amsod/1DA  ueds “LLgS OMIAPAM

9 9 £06/106 Pre3o11ag ¢ uedg “1LgS OMAmAM

I 14 +ZTT 21910094y T uedg “ILES ONIAUIAM

0 9 ¥V [ uedg “TLGS OlAoAM

0 9% a1msod/[DA  uedg “1ddS IIAsYIAM

S 97 £06/106 Pre3011a4 ¢ uedg “14dS ‘OlMAYIAM

I L +ZTT 21910094y 7 ueds “1dgs QIMAPAM

0 € L 1 ueds “1dgS “IMAPAM

0 AS0d/10A ‘dS %L 8T ‘LT ‘9T suedg “1dd ‘yoeeg VA

0 0T0£/000T I°1eWIY ‘S %L T ‘€ suedg “1gHd ‘Yordd VA

4 TTT 21010094y ‘S %L TT ‘1T ‘0T sueds “1gH ‘Udeg VA

S 10d ‘4S %L 61 ‘81 suedg “Tgd ‘Yoeag VA

4 10d ‘A4S %L 11 ‘01 suedg “T4d ‘yoeed VA

S AS %L ¢ ‘7 ‘1 sueds “1gH ‘yoeag VA

6661 | (1daS) 8661 ('3ny) 8661 | (318D L661 | «(PT) L661 | ,(1dV) 9661 JUIUIJLALY, uo[3S pue 33pLag

JUSUILINSEI]N [EJUJ0J JO TBIX PUE (ASDA-) SE'0 < S[BNU310d JO %

(ASDA-) SE°0 < s[enus)od [192-J[eH DL 3IqEL




LT

- - - - - - - - - - 108 | SOV - € ITeysIe
- - - - - - - - - - €5'S | LOS - 4 [TeysIe
- - - - - - - - - - oL | €IL - I [TeysIeN
- - - - 96'8 €v'E - g | 1rem Sig
- - - - L9S | €LST - 1w | 1em Sig

€0> | 660 | v91 S81 | €0> | €0> | 0oLl 181 - - 1 | 281 L 14 uop3uIqy
- - - - - - - - - - - - L € uopsuIqy

090 | 21 | €T | vET - - 91 112 - - 61 | ¥0C L 4 uop3uIqy
- - - - 781 €60 | vI'r | Tt | 090 | 090 | S61 | zTl L I uop3uIqy
- - - - €0> | €0> | S1T | 61 9¢T | 16T | SSI 1¢°1 d 4 uop3uIqy
- - - - 6’1 | TI'C | 81 | +0T 16T | 8L¢ | €0> | €0> d € uop3uiqy
- - - - 181 | 61 | 182 | 29z | 291 | €T | €0> | €0> d 4 uop3uIqy
- - - - €0> | €0> | 961 L8] €97 | 81¢ | ogl 4! d I uop3ulqy
- - - - ov0 | 89T | 080 | SI'T 10T | LT | €1'T | 8€T L- v | oImaeyIAm
- - - - 60 | €51 €¢T | 00T | sL1 | ver | sso | TS L € S[IIAYIAM

79T | 05T | €#0 | SLO | 6.1 | 81T | €0> | TCI S0 | 1L0 | ev1 | 20T L 4 S[IIAPAM

160 | SI'1 SS0 | 960 | 950 | 9L0 | ¥l LOT | I¥0 | 880 | 90 | €01 L ! SITIAPIAM
- - - - €60 | SI'T | 69C | L8CT | 860 | 6¥1 Ss0 | 860 d v | oImAaoyAm
- - - - 8TI | 661 €6C | ¥8¢ | €80 | 80 | ¥S0O | LLO d € S[[IAAYAM
- - - - 78'1 197 | #8°1 €T | 90T | vl 6T | SIv d T S[MIARYIAM
- - - - ye | oze | oLt | v9¢ 10¢ | sve | ss0 | 001 d I SMAYIAM
- - - - - - - - - - - 0£0> L LT | yoeed VA
- - - - - - - - - - - 0€0> L T | ured VA
- - - - - - - - - - - (<4 L 17 | yoeed VA
- - - - - - - - - - - $8°0 L 81 | yoreg vA
- - - - - - - - - - - 0€°0> L 11 yoeaq VA
- - - - - - - - - - - 651 L 4 yoeag VA

a9 V9 das \£] qav Vb € \£3 (4 \&4 g1 VI sue] | ueds | o3pug

uonedoj aqoad

PK/q] ‘P31S SUDIOJUIRY J¥ JUIIUO)) UOY IPLIO[YD) 8 IqEL




8¢

‘sasayjuared ur S9[OAD JO JoqunN

*(S91942 (0G) Surpeai 1511y Y) e In[eA ON-

4](08) 11T - (0S) 86°¢ «] WISAS 014 uedS [OA /M IS %L|  9¢
4[(08) vT°T - (05) 90°S «] WNSAS 114 uedS [DA /m AS %L|  SE
4[(08) ¥9°'T - (0S) 81°6 oJs0d ‘T WAISAS 8z# ueds [DA /M AS %L|  vE
4[(0S) 96T - (0S) 1L°11 o)s0d ‘T WISAS L4 ueds [DA /M AS %L| €€
d](09) 1L°1 - 09) 6% + woIskg 61# ueds [DA /M S %L| €
| - - (0S) 81 «] WoIsAS 814 uedg 1DA /M AS BL| 1€
d[690 901 [N +H waIskg Gz# ueds Q00T ooteury /m IS %L|  0F
q}(0s) 98°0 (05) 8L (09) $8'1 0T0¢ d9Jewlly ‘H WAISAS $z# uedS 00OT 9IBWIY /M IS %L| 6T
d[(0s) 6L°1 - (0S) vT'L D wolsAg 7z# uedg 0301000uy /M S %L| 8T
4{(0S) 00°S - (05) SS'I€ D WaIsAS [7# uedg oje1000uy /M S %L| LT
d[(0s) 9¢'1 (0S) 19 (0S) +'C v wIshg [#ueds 4S %L| T
d{osD 100e  [(0ST) 8L (0sD) LO'9 v woysAg 74 ueds JS %L| €T
d{0s2) 621  [(052) Sutpeay oN [(052) 148 V wolsAS [# ueds 4S %L| 91
dlo6'1 SI1 65'¥ v woishg 7# ueds S %L|  SI
A/d SS aa (%) IM XIN| # udred

19[U] UIABHUUAT] JIAQ) (9 ANOY

(V 2ampadoead - 999 J 1S91) SAPAD 00€ 1V Bre( Suimey, puy Suizaalg pidey

DUBUII0JIdJ Sul[eds JdeJIng pue ‘AfIqein( SSo'] JYIBA\ 6 dqEL




6¢

$3[942 (G 1 pafIeq Amsod/1DA ‘S %L 8T ‘LT 9T suedg ‘yoeag VA
304D 06 J& Pa[Ie:] 0TOE/000T 991eWIY ‘S %L ¥ ‘€T suedg ‘yoeog VA
$9[24d ()6 1€ pafred 77T 9101009y ‘AS %L 7T ‘1T ‘0T suedg ‘yoeag VA
$9[9A2 (G 1€ paieq 100 ‘S %L 61 ‘81 sueds ‘yoeog VA
$9[9A9 (G 1€ Pa[Ieg 100 ‘S %L 11 ‘01 suedg yoeog VA
S31940 (T 18 Pa[ieyd qS %L € ‘T 1 suedg yoeag VA
In[ieq 0) SAPAD :w_mon_ XIA uonedo|

In[Ie je S9IA)) AdeIdAY ‘O] dqelL




0¢

9J2I0U0D MU (dU) / 9)1210U0D PIO (90) — P

(3SD ‘A) uonedsol 2qoid 1e Surpear [[20-J[ey 9FeIoAe — O
(33) 1odered woij aoueISIp — q

(33) ueds jo puos weansdn woIJ DULISIP — B

Ju - 4! 8y 9 2q01d ou - [4! 89 9 2qoid 20 0C0- | T 9 9 3q01d ou 6£0- | CI [43 9 2qold
ou 61°0- 14 14 ¢ 2qoid J0 9C°0- 14 9¢ | Ju L1°0 8 [43 G 2qo1d 20 Y20~ | T 8V ¢ 2qold
u - 14 [43 ¥ 2901d 20 81°0- 8 144 ¥ 2q01d 20 SI°0- 8 8¢ ¥ 2qoid u 61°0- 14 144 ¥ 2q0id
20 610- | T 8¢ £ 9q0ld u - 8 8T ¢ 2q01d ou 8I0- | ¢TI T € 2q01d 90 §C0- 8 LE £ 29014
20 0 14 8¢ ¢ °q01d 30 81'0- | TI 0C ¢ 2qo1d 20 91°0- 8 0¢ C 29014 90 §T0- 14 T ¢ 2q0ld
20 61°0- 8 144 [ 2qo1d J0 L1°0- 14 91 1 2qold 20 €r'0- 14 0¢ 1 2q01d 30 81°0- 8 91 1 2q01d
p 9 q B p 9 q B p 9 q B p 9 q i
t uedg € uedg 7 ueds 1 ueds
[PAR1], :due]
(gInog) AAMYILM :93pLig

91I0U0D MU (OU) / 9J9I0U0J PO (90) — P

(4SO ‘A) uonesor 2qoid je Surpeal [[29-][ey 93eISAE — O

(33) 1odered woiy 20ueISIp — q

(33) ueds jo pue weansdn woij OULISIP — B
20 €¢0- | 01 Ly 9 2qoid u 1¢0- L £9 9 9qold u 8¢°0- | Ol L9 9 3901 20 020~ 6 Ly 9 2q0id
u S$T0- 9 Ly ¢ 9qo1d 20 970~ S £9 ¢ 2q0ld 20 9C0- 9 L9 G 2q01d ou £°0- [4 Ly G 2qold
20 0" € 6¢ ¥ 2q01d u £0- S £s 1 2q01d %0 £e°0" 3 s¢ ¥ 2q01d 30 4% € 134 ¥ 2q01d
ou ye0- 9 33 € °qoid 20 £C0- 6 €S € 2qold u 1€°0- S 33 € 9q01d 20 L1°0- ) £e ¢ 2qold
20 €0 | OI 33 ¢ 2qoid 20 81°0- L 134 72901 20 °e0- | €I 33 C2q01d 20 610- | OI 91 ¢ 2q01d
20 vT0- 11 61 12901d %0 LEO- S 61 1 3qoid 20 L1°0- L LT 12901 ou 610" 8 91 I 2qoid

p ) q 3 p p) q 3 p p) q [ P p) q [
p uedg € uedg 7 uedg 1 uedg

uisseq :due]

(pnog) T8-1 AMAPAA :d3pLg
AL ‘I8-] UO suONEI0] 3qoId VT dqel



1€

9J210U0D MJU (dU) / 9J210U0D P[O (90) — P

(3SD ‘A)uoneso] aqoid je urpear [[90-Jey oFeIoAe — o
(13) 1odered woiy ouelsIp — q

(33) ueds jo pus weansdn w01y AdURISIP — B

20 8€0- | ¢I 1S 9 2qoid 20 LTO0- | 01 86 939014 J0 61°0 S |14 9 2qoid 00 8C0- | II 96 9 9q01d
20 - 8 6¢ ¢ °qold 00 9C°0- 9 0€ § °qold ou - 0l |54 G 2qo1d 20 44\ 14 [43 e e
Ju 1£€0- | ¢TI 6¢ ¥ 2q01d ou - Il 0¢ ¥ 2q0id 20 0C0- 6 8¢ ¥ 2q01d ou 61°0- 6 [43 ¥ 9901
20 61°0- 6 (44 £ 2qold 20 61°0- ! 8¢C £ 2q01d J0 0€0- | OI 81 ¢ 29q01d 20 y20- | 11 8T € 2q01d
Ju - (4 Ll 729014 00 6C0- | OI e T 2qoid U - S £l [ | 00 61°0- 14 81 ¢ 2q01d
J0 9C0- | OI Ll I 2qo1d Ju - el 144 1 2q01d 20 7C0- | OI €l [ 2q01d ou £C°0- 8 81 I 2qoid
p ) q 3 P R) q 3 P p) q 3 P B) q 3
p ueds§ £ uedg ¢ uedg [ uedg
duisseq :due]
(ypmog) 18-] uop3uiqy :33pLg

9)9I10U0D MaU (dU) / 9J210U0D P[O (90) — P

(4SD ‘A) uoneoso] 2qoid je Surpeal [[93-}[ey oSeIoAe — O

(33) 1ode1ed woiy aouelISIp — q

(33) ueds jo pus weansdn woij DdULISIP — B
ou 8C°0- € ov 9 2q01d ou v20- € 8y 9 2qo1d 30 61°0- 9 1S 9 2qoid 20 8C°0- 6 96 9 2q0id
20 0€0- | OI oV L s ou 6£°0- 11 8y § °qo1d 20 L1°0- 9 (34 ¢ °q0id 20 9C°0- 14 Sy ¢ °qold
20 91°0- 9 [43 ¥ 2q01d ou 20~ £ oy ¥ 2qoid ou ¥20- | OI 134 ¥ 2q01d Ju 17°0- L [ 44 ¥ 2q01d
20 12°0- 6 ST £ 2q01d ou ve0- | 11 [43 € °qoid 20 9C0- | ¢l X4 ¢ °qold ou 0 € [43 £ 29014
Ju 610- | €I S 72901 ou £C0- S [4! C 2q01d u £e'0- £ 61 T 2q01d 90 8C°0- L [43 C2q01d
20 9C°0- 6 €l [ 2901d 90 - 0l 4! 1 2qoid 20 17°0- 6 L1 1 2qoid 20 81°0- 6 £ 1 2q01d

p 9 q € |4 9 q B p 2 q € p 2 q e
p uedg ¢ uedg 7 uedg 1 uedg

[PARL], due]

(yynog) 18-1 uop3uiqy :33pug
uop3uiqy ‘y8-] uo suonedoy 3qoad “gIT AqeL




(43

(3SD ‘A) Surpeas [[20-Jey aFeIoAe — O
(ur) deo Jo 9pIs JYIU WOIy JUBISIp — q
(ur) ded jJo wo0310q WOIJ BUBISIP — B

LEO- | 9L ¥ € 29014
- 81 ¥ 2901d - €01 4! 72901 620" - 63 1 29014
q B B q e > q e
uwnjo)) Jajuad) de) umno)) Yy

urejunopy Jay[eAs Sig e (YlIoN) LL-] 98pug
UIEJUNOJA JoN[EAA Sig ‘LL-T UO SUONEI07] 3q01g DT AqBL




et

9J2I10U0D M3U (dU) / 9J2I0U0D PO (90) — P
(32SD ‘A) uonedsof aqoid je urpealr [[20-J[ey oSeIoAe — O
(33) 1odered woiy aoueISIp — q
(33) ueds jo pus wreansdn woiy 9OUL)SIP — B

20 6"~ 9 £e ¢ 2q0id 20 ey 9 34 C2q01d 20 - 9 194 C 2901
20 0op'- [4 £e 12q01d 20 - [4 (34 [ 2901 20 LE~ [4 134 1 29014
P b q e P 2 q e p 2 q i
uedg 7 uedg uedg
1dS :oue]
20 9¢™- 14 [43 € °2q01d 20 8- 6 9¢ € 2qo1d 20 6V~ 9 8y € 2401
20 ey 9 0T ¢ 2q01d 20 8¢~ € [43 T 29014 20 8¢ [4 8¢ 39014
20 0y~ 8 4! 1 3q01d 20 6y - 9 14! 1 2qoid 20 [ 8 8 1 29014
p 2 q e P 2 q € p 9 q B
uedg 7 uedg uedg
TAN :due]

[[BYSIBIA] ‘}9310) 35005) JIAQ (1L ‘NY :33pug

[[EYSIEIA ‘0T 93y UO SUONEd07] 3qo1qd AT AqEL




123

(Pa102uu02sI() (75)0ueIsIsoy DV — 2
(101S1S9Y ¢ O O/M Pa31ouu0dsI(]) (AW) [BNUI0 [[9O0I0BA — q

(J0ISIS9Y T O] /M PRIORUUOY)) (V) JUININD) [[9O0I0BIA — B

01¢ 61°L $20° o5ueIQ 09¢ LTES 0zl | esueip 09% £9°G [40} o8ueIQ 0v6 YSLI- L10- | e8ueiQ
SO¥ $9'8 920 umoig 08L SO'SI 020" | umoig ovL 16°S 600 umorg %% 9’1 £00° umoig
0S¢ €TST €50 Ae1n SOL DTESS TLO Ae1n 08C | L8¢€z- | #90- Ke1p SIg $6°S1- 00"~ Ke1n
0011 91°0L 690" an[g 0€€ £€°9 610 anig 009 €197 0’ anig 0LE 85T 900’ an[g
ovS LT611 880" AMYM ove 98] $00’ AMYM 0S¢ TRl €0’ AYM 0011 S€'9 L00° UM
S0S 8LTI 120° poy 01¢ $1°96 STT poy 0LS 'S 41 poy 0S¢ 07T 900’ paoy
U q 1 J0[0D) d q e J0[0D) d q e 9 q 1 J0[0D
9IIM AIIM J0[0D) I\ AIIA
t uedg € ue 7 uedg 1 uedg
AMAPAM ® TS "9y 1940 "1ddS 18I :93pLIg
0S¢ 'l S00° a8ue1Q ST¥ 9LTST- 0SS~ | e8ueip 06€ 96T L00 95uBIQ 062 Ly 1- 700’ S5ueIQ
08t 889 900" umolg 00€ LO6€" 700" | umoig 019 W 900’ umorg 099 €59 200 umoig
01y 09'1 S00° Ae1p 0€S cLV- 900’ Aein ovS gy LOO’ Ae1p 09¢ $9'1- €00’ Ae1n
08¢ L9'1 00’ anig 0€1 0L €ET- 189~ on[g 09L €81 900’ anig LT €0’ €00° anig
0ch 66'G- 00’ AMYM 08% 01~ S00° AYM G€9 L89T €00’ AIYM 0L8 9¢'p- 200 AMYM
0Ly 787 S00° pod 0S¥ £9T 110 pod SIS 9LV~ 600’ poy 079 1L°1- 100 pod
U q e J010) d q e ..c—cU d q 1 d q 1 J010D
QIIM QIIM JO[0D) AT AIIM
p uedg g ue 7 uedg T uedg

AMIANPAM @ TS “NY 1940 TLIS 18-1 93pug
8661 Joquiaydag AP ‘T8-T ‘BIed 2qo1d VI dlqeL




S

(P9199uu09sI(]) (75)30UBISISAY IV — 9
(1035189 ¢ 01 O/M P3dauu0dsI) (Al) [BNU)0J [[900I0BA — q

(103SISY ¢ O] /A PRIdAUUOD)) (YUI) JUALIND) [[OO0IOIA — B

079 STH01 9T’ a3ueIQ 067 SO'ITI 8¢¢ | esueIQ S9p [ €00’ 93ueIQ 079 0T'Cs SL0° | 9sueiQ
0rE IS'L 120’ umoig $'9 70 600" | umorg oLe | so1€e | 9LO° umolg 09¢ LS [0} umorg
0ve 96'€C L90’ Ae1n 097 €6 100 Aein 081 691 8LO" Ae1n S9T 88'G- $70°- 530
09¢ 0LT 600’ an[g 0T¢e S8 720’ onfg 00T ¥6' 100’ an[g 067 68'L £20° anig
0LE YTy £90° AYM 0€€ €T €00 | Amum S68 | L19S 190 AYM SLy 17¢- L£00"- UM
09 0Z'9% 780’ pay 0l ¥0'S S10° Py s9¢ | 9g'6L S61° pay 3 Sl 100 pay
9] q e J0[0) d q e J0[0D) d q e d q e J0[0)
9IIA AIIM hO—OU AIIMN IAIA
p uedg € ue 7 uedg 1 uedg
uop3uiqy @ 808 AN0Y 1AQ TddS 1871 :38pug
001¢ SU'Ly 770" | esueIiQ 002¢C 9’ 0 93UBIQ 026 17T €00’ a3ueIQ 062 S8'C 800’ a3ueIQ
oS L19Z- | +¥0- | umorg 0002 L8'T1 500" | umoig sve | ove- | 800- umolg (144 (e 010’ umolg
Sy 89°C €10’ Ae1n 00S¢ 8¥°01 $00° Ae1n 00€1 1L'9 900’ Ke1n 00L1 90'81 010° Aein
0Ce 89°C 900" anig 0092 ¥£'99- 0z0- | onig ose | ssoz | 790° an[g 002T LE06 yr0’ ang
00€1 S8y €00’ AYM 0012 95°G¢ 910" | oMM 00ST | 0078 SS0° AYM S6T 67 €€- S60°- UM
067 Ir'e 600’ pay 0ty y1'6 L10’ Py 0ly SI'e L00° poy 08¢ L6 S10- Py
o) q [ I0[0) ) q [ J0[0) ) q [ b} q [ JI0[0)
M AIIM JI0[0D) AIIN QM
p uedg cue 7 uedg 1 uedg

uopSuiqy @ 808 91y 19AQ LLAS 18I :38pug
8661 Toqudydag ‘uop3uiqy ‘I8-] ‘ere@3qold g7l dqeL




(pa109uu02sI(q) (7y)adueIsIsoy DV — 2
(103S1S9Y 5 01 O/M P1ouu0dsI(]) (AW) [BNUIOJ [[9O0I0RIA — q
(103S1S9Y ) O /M PaJ02UU0))) (VW) JUALIND) [[9I0IJRIA — B

0061 86661 840’ Aein 2
0011 €8°6T S20° onig €
0011 ¥0™- 120° AMYM I
00¥S 81°9C- 810~ Py T
d q 14 .S—OU ‘ON
AIIN 9qoxd
I

PuuUn[, JoN[eM S @ LIL 3940 LL-] :33puIg
8661 19quia)dag ‘urejunoy Jox[epm Sig ‘LL-T ‘@18 401 *DTT el



LE

(Pa109uu02SI(]) (75)0UBISISAY DV — O
(101S1S9Y 5 O O/M P31oUU0ISI) (AW) [BNU0 [[9O0I0BA — q

(101S1S9Y 5 O /M PR1I0dUU0)) (VW) JUILIND) [[D0IJBIA — B

061 Sov'el §90° SIUM 081 1v'¥C 61T SAIUM 091 §se’0 600° UM
0LT g9ttt 990 Py 94! SL6°0- 00~ Py S0T 6L°6 190 pay
R) q 3 I0[0) B q e 10[0) F) q 3 I0[0)
AIIM 1M 1M
¢ uedg 7 uedg 1 uedg

TS ‘[eysIey ‘01L -

002 S19'1T 660° AYM 0501 SSI'Sy §90° YA
0S¢ $0'0€- | ¥80- Py S81 L'81 Ly Py
) q [ 10[0D F] q 3 I0[0)
MM 3IM
€ uedg Z ueds

TAN ‘TBUSIEIA 01 L "3
8661 19qua)dag [[eYSIBIA UI H931)) 35009 A0 OLL 1Y ‘©Ied 2401 "I AIqeL




8¢

(p9109uu02sI(]) (7y)ooueIsIsay IV — 2
(101S1SY 5 0T O/M P33oUU0ISI(]) (AW) [BIIU0J [[9O0I0BN — q
(103S1S9Y 5 O /M PR10dUU0))) (VW) JUALIND) [[SJ0IBIA — B

00S 6L°T S00° 93UBIQ 099 86'C 700’ o3ueIQ 06L 0’ 700 95uBIQ 0081 5% 700~ | esueiQ
059 98’ 700° umolg 00€T 8’1 0 umolg 0021 70 200° umorg 059 S0 100- | umorg
019 £9°6- 600~ Ae1n 00¢1 LEET 600" fe19 08¢ 859" L10- Ae1n 00S 90"~ 700~ Ke1n
00L1 €9°¢ €00° an[g 0zs 8ST ¥00° onig 0011 90°S 100° anig 08S LT 0 onig
00€T 1€8C y10° AMYM <43 €0 100" AMYM 0cs LTS 10 AMYM 0002 3¢ 0 SIUM
08L Iy 900" pod 0S¢ 10~ 910" pod 096 T 100° Py )% oL 100~ pod
) q [ JI0[0D) d q [3 100D ) q [ JI0[0) B) q 3 Io[o)
M M M M
t uedg € uedg 7 uedg 1 uedg

IMMUAYILM @ TS 31y 1940 T1dgS 181 :a3pug

0SS 20 1000 | @8ueiQ 599 LSL- 10" o8ueIQ 96 LY 100- | @8ueiQ 082 ¥9° 100- | @8ueiQ
0SH 91 0 umorg 00b IL0b- 680 umorg 078 L8] 100- | umoig ovL 91'¢ L00° umoig
009 €0’ 100 Ae1n 09L S6™- 0 Ae1n SE) ¥8°C 100’ Ke1p 0S¢ 6%’ 0 fe1n
(154 €S 100° anjg ovl LOS ¥0™- anig 0001 L6 100"- anig 8T 0 100 onig
152 £5'8" 610~ AMYM SL9 LT €00 AYM 0v6 (22 200° UM 0001 S9'1 100 AMYM
0z¥ 70 700" Py 0€s €6 0 pod 009 96°¢- S00°- pod 0£9 70 100 poy
2 q [ JI0[0) p) q 3 JI0[0D) B} q I3 JIo[0) ) q [3 JI0[0)
M M M M
p uedg ¢ uedg 7 uedg 1 uedg

AMANPAM @ TS "N 940 LIS 18-1 :93plg
8661 1oqUIdII( DMAIPAM ‘I8 ‘818 2q01d "HTT dIqBL




6¢

(p9109uu0dsIq) (7y)0oueISISAY IV — 2
(103S1S9Y ¢ O O/M Pa1oauuodsI(q) (AW) [BNU)OJ [[990I0BN — q
(101S1S9Y ¢ O /M Pa3oduu0))) (V) JUSLIND) [[QO0I0BA — B

09L Syl 610° 98uRIQ 00¢ 6L'T 800° 93uRIQ 095 SO’ 100° QsueIO ovL 6v'¢ 900’ osueI)
0g€ Wt 900’ umolg I 70° 800" umolg 00t 69°€ 600’ umorg 00t $0'- 700’ umolg
08¢ L 100° Aein 097 L0~ 100" Ae1n 002 SO’ €00 Ae1p $8T 10° 700’ Ae1n
06€ 1 200° an[g 0z¢ 60’ 100° anig STT eve- 600°"- an[g 0z¢ 20°- 100° an[g
00v LET €00° AYM 06€ 75 100’ AYM 0STT 66 800" UM 09t Sh- 0 AMYM
09 18°1 700° poy 68¢ 95'1 €00’ Py 1134 6SY1 6€0° poy 00€ 8L 700° poy
B) q ] JIo[0) d q e JI0[0D) p) q e JIo[0) b) q [ J0[0)
M M M M
p uedg ¢ uedg zuedg 1 uedg

uop3ulqy @ 808 “1Y PAQ TddS 18-1 P3pHg

0002 86°€ 7000 | e8ueiQ 00€1 €G- 100~ [ 98ueiQ 0€8 171 100 J5ueIQ o 6t 0 93ueIQ
0S¥ 96'6 S10- | umoig 00LI ST 700 umoIg 0LT 88 €00- | umoig 0ce v 0 umolg
S9¢ 1€ €00 Aein 0012 80°C- €00- | Aeip 0001 8p" 0 D) 001 LT 100° Ae1n
$9¢ 6 100" anig 0002 6EY1- 100° onig 01¢ 91 €00 anjg 0091 S8°01 900 anig
0021 oL 100° AMYM 00L1 631 100° MM 0S€T [T54l €10° MM 68T €0'¢- 800 | AMUYM
[S%4 €8’ €00° pod 082 0 0 poy 062 89" 700’ poy 00€ €0°C 200~ pad
U q 1 .-o_OU ) q 14 .—O—QU b} q e uo—cU d q 14 .—c—oU
AIIM AIIM AIIAN IIIM
p uedg ¢ uedg 7 uedg 1 uedg

uop3uIqy ® 808 31y 1940 "TLAS I8-1 :93pLg
8661 12quada( ‘uopSuiqy ‘Ig-I ‘e 3qo1d “dATT el




(P2102uu02sI(]) (75)20UBISISAY DV — 9
(103S1SY 5 01 O/M PJOUUOISI(]) (AW) [ENIUIO] [[SO0IOBIA — q
(10381S9Y ¢5 01 /M PA3o2UU0D) (VW) JUAIND) [[QO0I0BIA — B

00LS STITI $0° Ae1p ¥
S¥9 18°6 48 anig 3
00€8 L6'EL- 0 AYM 1
00€T1 ¥T°0¢- €l Py T
d q 1 J0[0D) ‘ON
AIIM 9qoag
BRI

Puuny, 9xEM 319 @ LIL 9% 1940 LL-T 95pug
8661 13qUIddA( ‘UIGIUNOJN J3%[eAL S1g ‘LL-T ‘1o 3q01d “OTT dqEL



Iv

(pa102uu02sI(Q) (7y)20UrRISISIY DV —0
(101S1S9Y ¢y O] O/M Pa1o3UU0ISI(]) (AW) [BNU0J [[900I0B]A —q
(1018159 75 O] /M PAIdaUU0))) (YUI) JUSLIND) [[9O0I0BA — B

0LE 9¢°0C €50’ AYM 09¢ 0T'ST- 290 AMYM 06C LS'6 [439) MM
01¢ ST°0I 33 Py ¢8¢C 19°01- 0€0™- [3a2: | 53 e 900° Py
B) q v Io[o) ) q [ Io[0) B) q 3 Io[o)
1M 1M XM
€ uedg 7 uedg 1 uedg

"1dS ‘IeysIey ‘01. 3y

She 66VC 690’ SIYM 0oVl 0’19 90 SIYM
029 9L°0S 780 Py 00¢ 98¢ 901" pad
d q e Jo[0) d q e J010D
LAY QI
€ uedg 7 uedg

TAN ‘MeYsIeN ‘01L 3y
8661 19qUIIA( ‘[[EYSIBIA] Ul Y331 35005) JIAQ QL. 1Y ‘eIed 3q01d "HTI dIqBL




(4%

(P23199uu09sI(]) (75)20UBISISAY DV — 9
(103S1S9Y 5 O O/M P1oUU0ISIT) (AW) [BIIUNOJ [[900I0BIA — q

(103S1S9Y ¢ O /M PRddUU0))) (VW) JUaLIn) [[900I0BIN — B

Ov¥ €9°1 ¥00' | 9sueiQ T8 YT'e S00° a3ueI) 019 008 710" | esueig 0071 19°6- 100~ [ 25ueiQ
$96 9L €00 umolrg 0001 95T ¥00° umoig 0001 0Tl S00° umolrg 08S 90’ 00" | umoig
06¥ 9T€T ¥0'- Aelp 086 6071 (410 Ae1D 0ve 18'69- | ¥0T- gh) 08¢ 9€'T- 100~ Ae1n
0021 €L'9 00" on[g 0SY 897 S00° anig 0v6 ST6 10 an[g 1S4 90" €00° anig
002 19°9] $10° SNMYM (52 60 ¥00° YA 0Ty €01 0 AMYM 0071 691 200 AYM
S€9 89°¢ S00° poy 0ve SL'6 ¥€0° pad 089 Y91 £00° poy $23 860C- | ¥£0- poy
) q [ Jo[0) k) q Vv I0[0) B) q e I0[0) b} q [ Io[0)
OIIA CALYY LRIV QI
p uedg ¢ uedg 7 uedg 1 ueds
MAYPAA @ TS Y 19AQ 1A dS 18-1 :93plg
08 Y0’ €00’ asueIQ 079 SO’ 100° 95uBIQ S8¥ 69’ €00’ 98UBIQ 0S¢ yL €00 | 98ueiQ
0z¢ 70°1 200’ umorg ove 81°81- o umolgq 0TL [S%4 ¥00° umoig 0€S 6°¢ LOO" umoxg
ovS SO’ €00’ Ae1 09 €1~ 0 Ae1n 0SS 85T 900° Aein 00€ S¢’ 700° Ae1n
00¢ 19° €00° onig 0zl ¥8'€- 620~ anig 0€8 €1 £00° anig 61 10 200° anig
ove 81~ €€0'- SMYM 019 €9° 200° UM ov8 60CI T10° AUM 026 11T 200" SNMYM
00¢ €0’ 700’ pod 7132 €L €00° poy 0cs vL'1 ¥00° pod oLy LS6T- | 0S0- pod
d q e .—c—cU d q VvV J0[0D d q e J0]0D d q 1 J010D
CALYVY IIIM AIIM QXM
p uedg ¢ uedg 7 uedg 1 uedsg

AANPAM ® TS Y AQ "LLES T8-T :33pHg
6661 UDIEIAL DMIIAIMAM ‘T8-T ‘Bred 9904d ‘IZT dIqBL




ey

(Pa109uu0dsI(]) (75)a0URlSISAY DV — 2
(101S1S9Y 75 01 O/M P3122UU0ISI() (AW) [B1IUOJ [[920I0BN — q
(1038159 5 O /M PRIdauu0))) (V) Juaiin) [[QO0I0BJA — B

099 8T Y1 €20° | 98ueiQ SST 20°- €00° S5ueIQ 06¥ Y0’ S00° o8ueIQ 0SS we 900 | esueiQ
00€ 89°¢ 600 umolg i LL €70 umolg 0S¢ 89t 40} umolg 062 €9 €00° umolg
ove 0’ €00’ Ae1p 002 60T S00°- Ke1n GLI 80 €00° Ke1n 0€C 20°- $00° Ae1n
0S¢ ¥9'1 $00° anig 092 Sel- 100 anig 061 0T'1 S00° anig 0S¢ Ly~ €00° anig
09¢ 8¢'T 00’ AMYM 0S€ 1T°S €10’ AMYM 0001 TSI 110 AMYM 06€ 10°- ¥00° AYM
0LS y€T S00° pay 0LT 96'1 LOO pad 0LE 8491 o poy ove 19°¢- 010" pad
B) q [ Jo[0) B} q e Io[o) b} q e I0[0) b} q e I0[0)
0.-_3 vh_>> @.-;P vh_g
p uedg ¢ uedg 7 uedg 1 uedg
uop3ulqy @ 808 ‘93 1AQ "1ddS 181 :38p1g
0002 861~ 000 o5ueIQ 0011 6v'- €00- | 98ueiQ 0L9 98’1 100- | dsueiQ 00T €0 100" | @sueiQ
She 89'88- | 9zz- | umoig 0ov1 €8°C 200 umoIg 544 €0°€T 160- | umoig ove oLt~ L10- | umoig
01¢ LT 0T~ ¥€0™- Ae1n 00L1 90’ €00~ Ae1D 0¢£8 06'1- $00™- Ae1p 0021 0S'1 100° Ae1n
0Tt €S 1H- 8TI - anig 008 $8'69- $80°- on[g 0LT 171 700° anig 00€1 70°€ 100° an[g
0001 917 000 AYM 00S1 0 100 MYM 0021 LT1T [40) AMYM 00T S6°01- TH0- | UM
002 90"- €00~ pad 0T 9SvT- 060" pad 0€2 621" 00~ pad 0€T 9EyI- 9L0°- Py
9] q 14 .-o—cU d q e ._o_cU 9] q 1 J0]0D d q 1 .-o—oU
o.-;P wh_a QIIA vh_a
p uedg ¢ uedg 7 uedg 1 uedg

uop3uIqy @ 808 MY 19AQ "LLUS 18- :93pug
6661 UdIBJN ‘Uop3ulqy ‘[8-] ‘Bje 9qoid °[TT dIqeL




144

(Pa102uu02sI(q) (7y)0ueISISAY IV — 2
(J031S1S9Y 5 O O/M P30UU0ISI]) (AW) [BNUAO [[990I0BIA — q
(303S1S9Y 5 O /M PR102UU0)) (VW) JUALIND) [[SO0IOBA — B

00€9 LS'LT L10° Ae1n 2
069 90°¢l1 €10° anig €
008S 101€ | 828¢- | Smum 1
00S1 30" €20~ Py T
d q A7 10[0D ON
AIIM 9qoxg
hom&

puuny, e 319 ® LIL 9 1AQ LL T 33pug
6661 UDIEIN ‘UTBIUNOIA] Jas{[eAs S1q ‘LL-T ‘BIe 3q01d “MTT dIqel




9%

(P2109uu02sI(]) (75)0UeISISIY DV — 2
(101S1S9Y ¢ O O/M Pa3oaUU0ISI(]) (AW) [BNUANOJ [[900I0BA — q
(101S1S9Y ¢ O /M Pa10auu0))) (V) Juain) [[900I0BA — B

069 0S'L [ AMYM 06¥ 9v°0C 9¢0° AMYM 0S¢ LSOT- L20- AYM
S99 6591 020 352: | (0[0)7% 8¢'8 (a0} 25 | 06v £8°C LOO Py
E) q € 010D R) q 3 10[0) F) q 3 I0[0D)
AIIM ATIM AT
¢ uedg 7 uedg 1 uedsg
1dS ‘Meysiey ‘01L 3y
()% 09v1 960’ AYM 098 96°'S 010 AMYM
088 °6'LT LTO™- Py 08 LO9¢ 9LO’ Py
) q 3 10[0) B q 3 I0[0)
M AN
€ uedg 7 uedg

TAN ‘TeysIe ‘01 "0y
6661 UIIBIA “I[BYSIBIA Ul YIII)) 3S00L) JIAQ ([L “NY ‘ele 2qoid “ITI dIqel




