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INTRODUCTION

Instrument readings and interpretations for October 2015 are presented in this report. Figures
showing the arrangement of instrumentation are in Appendix A. Instrument plots are included in
Appendix B. Labels like P-001-13 for the piezometers and 1-001-13 for the inclinometer at that
same location are used for all recently installed instruments. For earlier instruments, a label like
B-101 is used for both the piezometers and inclinometers at the same location.

Critical Instruments Read Bi-weekly

Critical instruments are those that are judged to provide a clearer picture of slope performance
(displacement and pore pressure changes). The following critical instruments are currently read
and reported on a biweekly schedule.

Piezometers: P-001-13, P-002-13, P-003-10, P-004-13, P-009-13, B-05-03, B-05-04, B-05-11,
and B-105.

Inclinometers: 1-001-13, 1-002-13, 1-003-A-10, 1-004-13, 1-009-13, B-05-04, B-05-A-11, B-101,
B-102, B-105A, Pier 1, Pier 9N, TGR I-2 and TGR I-4.

Refer to the bi-weekly reports for details and comments on those instruments. This report will
only cover those instruments that are not included in the bi-weekly reading schedule, with the
exception of the inclinometer at P-1, which is discussed in the inclinometer section below.

Status of Instruments

Instruments Currently Out of Service and Needing Repair or Replacement

B-105 and B-105A. The instruments at this location were damaged during excavation for repair
of the bulkhead. We located the inclinometer tube and added a short extension that will allow us
to continue readings until the excavation is backfilled and the slope tube is fully extended. We
are working with the contractor to locate the ends of the tubing for the piezometers and hope to
be able to splice onto the tubing and continue readings.

B-05-03. Cables for the piezometers at this location were extended to the east fence line for
protection during construction. On or about December 24, 2015 the contractor dug through and
severed the cables. The cable to the deep piezometer was previously damaged. With this recent
incident both piezometers are now out of service. The ends of the cables have been located but
need to be followed back to the location of the instruments where the cables can be spliced so
that readings can continue.

The top of the inclinometer at this location was damaged in April 2015 during the excavation for
the adjacent storm sewer. We flushed debris from the inclinometer tube, but were unable to
lower the probe past 30 feet (40 feet below the original top of the tube). We believe this is due to
shear displacement that has occurred over the past year. This slope tube is abandoned as
unreadable and will be replaced when the adjacent bulkhead work is completed.
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B-303 and 1/P-008-10. A large amount of fill was placed over these instruments during the
CCG1 contract. The inclinometer at 1-008-10 is buried and inaccessible. Prior to placement of
the fill the piezometer cables for P-008-10 and tubing for B-303 were extended to a clear area
near the east fence where they could be read. The piezometers are now out of service having
been cut during excavation for installation of the gas line. These instruments will be restored to
service after the fill is removed. We are coordinating with the contractor to excavate and expose
the cables at the location of the instruments.

1/P-004-13. To protect these instruments during construction nearby, the contractor installed a
section of pipe around the instruments and then filled around the pipe leaving them inaccessible.

Recently Installed Instruments

1/P-004-13. An inclinometer and two vibrating wire piezometers were installed at this location
between October 8 and 14, 2015. A baseline reading was taken on November 20, 2015.

TGR 1-4. The contractor installed the inclinometer at this location on September 14, 2015. A
baseline reading was taken on September 23, 2015. Readings are reported bi-weekly.

PIEZOMETERS

P-001-10. Total head in both piezometers at P-001-10 increased slightly during November and
December 2014 and then remained constant through June 2015. The greatest rate of increase
occurred during July 2015. Since the end of July, the total head in both piezometers decreased
by about 1.5 feet. The net change in total head for the year was an increase of about 1 foot.

P-002-10. The total head in both piezometers at this location increased through June 2015.
Total head began to decrease in early July 2015. The net change in total head over the past year
has been an increase of about 0.5 feet in both piezometers.

P-007-13. Total head in the shallow piezometer at this location increased slightly during late
June and into July 2015 but decreased soon after. There has been no significant change in total
head in either piezometer at this location since we began taking readings in April 2015.

B-05-07. Pore pressure in the deepest piezometer continued to increase at a constant rate with an
increase in total head of about 3.4 feet since April 2014. Readings in the two shallower
piezometers showed no significant change through the first part of the year, but began increasing
after April 2015. This increase continued until about the end of July, when pore pressures began
to decrease. Net changes in total head for the year are increases of about 0.5 feet and 1 foot for
the piezometers at 57 feet and 82 feet, respectively.

TGR P-3. In early October 2014, a large amount of fill was placed in the area adjacent to this
location causing an increase of 7 to 7.5 feet of total head in all three piezometers. After the fill
was in place, the pore pressures began to decrease with the rate of change decreasing over time.
Pore pressure in the shallowest piezometer decreased rapidly during the first month and has been
trending downward slowly ever since with a net change of about 2 feet for the year. Total head
in the two deeper piezometers decrease at a fairly constant rate until about April 2015. At that
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time pore pressures in the deepest piezometer appeared to have reached equilibrium. In April
2015, pore pressures in the piezometer at 20 feet began to slowly to increase. Then beginning on
or about August 20, total head in both piezometers increased by about 2.5 feet in one week. No
indication of this increase is seen in the shallowest piezometer. Following this increase, total
head in the piezometer at 20 feet began to decrease, while total head in the deepest piezometer
continued to increase slowly. Total head readings in these two deeper piezometers now differ by
only about 0.2 feet.

INCLINOMETERS

1-001-10. The April 2015 quarterly readings at this location indicated negative B-axis
displacement of about 0.1 inches between 110 and 120 feet and between 190 and 200 feet. Since
the April quarter displacements have been negligible.

1-002-10. Displacements in both axis directions continued to increase throughout the year. A-
axis movement is occurring in the negative direction between 78 and 116 feet and in the positive
direction between 142 and 180 feet. At both intervals, the maximum displacement is now about
0.12 inches. B-axis movement is occurring in the positive direction from the surface to a depth
of about 110 feet. Displacement this past year has been about 0.1 inches.

1-007-13. This past quarter’s readings indicate slight displacements in the positive B-axis
direction between 65 and 145 feet. Movement in the A-axis direction has been negligible since
the April 2015 baseline readings.

B-05-07. The April and July readings for this location indicated negative A-axis rotation from
the surface to about 104 feet with a maximum displacement in July of about 0.32 inches at the
surface. The April readings indicated a B-axis “bulge” between 20 and 140 feet with a
maximum displacement in July of about 0.15 inches at 100 feet. The October 2015 readings
indicate that the displacements in both axis directions reversed slightly towards the baseline.

INCLINOMETERS IN THE STABILIZATION STRUCTURE

P-1. The movement observed at Pier 1 of the stabilization structure has been perplexing. The
area of concern extends from about 115 feet to the bottom of the pier. The inclinometer readings
indicate relative large lateral displacement over this depth range with the largest displacement
occurring between 120 and 140 feet. Movement is occurring in both the A and B-axis directions.
In an attempt to better understand this movement we compiled a plot of the cumulative resultant
displacement at a depth of 132 feet where the maximum displacement is occurring. This plot,
which is based on the initial baseline readings taken in 1998, is included with the attachments.

The plot shows that there was about 1/2 inch of lateral displacement that occurred over about a
three month period as the stabilization structure initially took up load. From then until July 2007
there was little increase in displacement. For the next two years, until July 2009, the plot
indicates that displacement increased by about another 1/2 inch and then reversed cancelling out
all the increase. From July 2009 to January 2015 displacement increased at a constant rate
accumulating a total of about 0.9 inches of additional displacement. Then from January through
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June 2015 the rate of movement increased significantly adding about 1.25 inches of displacement
for a total of 2.5 inches of displacement since the pier was placed in service. Since the end of
June 2015, the readings show a reversal with some back and forth and an overall downward
trend at about the same rate as the rate of increase that was seen between January and June of
this year. The total reversal was about 0.7 inches in September 2015. Then the displacement
began to increase again so that by the time of the October readings, the total displacement was
about 2.2 inches.

We should consider what affect the data interpretations have on the plots. The computer
program that interprets the raw data, assumes fixity at the bottom of the slope tube. If the bottom
of the tube is not fixed, this would affect the resulting plot. It seems apparent from the plots that
the bottom of the pier may not be adequately fixed against both lateral movement and rotation.
In addition, we have assumed that the top of the pier is fixed in the pier cap and the cap is not
moving. This may not be true because the pier cap can move laterally parallel to the river since
the only restraint, although substantial, is the stiffness of the piers. The pier cap can also rotate
horizontally around a vertical axis, and it can tilt around the axis parallel to the river due to the
eccentricity of the reactions from the tiebeams. Although the stabilization structure is very stiff,
the applied earth loads are great enough to cause small movements which the inclinometer can
measure. Thus, at least some of the apparent displacement seen in the plots may be due to the
zero displacement boundary conditions forced in the data interpretation.

P-3. Since July 2014, inclinometer readings at this location have been showing increasing
displacements in the negative A-axis direction at about 130 feet and in the positive B-axis
direction between 51 and 103 feet. Larger increases occurred in January to April and July to
October especially in the A-axis direction which has now reached about 0.25 inches at its
maximum point of displacement compared to the January 2014 baseline.

P-8. Inclinometer readings at this location indicate continued movement throughout the length
of the slope tube in both axis directions. Compared to the January 2014 baseline, the maximum
displacement in the negative A-axis direction is about 0.35 inches and in the positive B-axis
direction is about 0.62 inches. B-axis displacements increased by about 0.5 inches this past year.

P-9N. The plot for this location is included here relative to the discussion about the possible
cause of the movements and reversals shown by the inclinometer plots. This slope tube is read
weekly. See the weekly reports for more detail.

P-10. Continued movement is indicated at this location throughout the length of the slope tube
in both axis directions. Maximum negative A-axis displacement has reached about 0.58 inches
compared to the January 2014 baseline with about 0.5 inches of that occurring in the past year.
Maximum positive B-axis displacement is about 0.3 inches compared to the baseline with the
majority of that movement occurring in the past year.

P-17. About 0.1 inches of negative A-axis displacement occurred throughout the length of the

slope tube in October 2014. Since that time, displacements have been small, now totaling about
0.15 inches at the maximum point. B-axis movements appeared to be negligible until April 2015
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when displacements between 141 and 143 feet increased. Displacements have continued to
increase at this depth and are now about 0.15 inches from the baseline.

To further understand what might be affecting the inclinometer plots for the stabilization
structure, we are including plots of the absolute position of the slope tube in each of the piers.
There is a fairly strong correlation between the shape of the slope tube and the location where the
cumulative displacement plots show the most significant movement. For example the
displacement plot for P-1 shows large A-axis displacement between 120 and 140 feet and the
absolute position plot shows tight curvatures at the top and bottom of this depth range. We also
see relatively large A-axis displacements between 50 and 80 feet with corresponding tight
curvatures at the top and bottom of this depth range. A similar correlation is seen between the B-
axis displacement and absolute position plots. Comparing the absolute position plot for P-1 and
the other piers shows that P-1 has undergone the greatest amount of movement. The
displacement and absolute position plots for P-9N show that this pier has undergone the least
amount of movement. Similar correlations between the cumulative displacement and absolute
position plots can be seen for most of the other piers.

We note also that displacements are more concentrated over depth ranges where the curvature of
the slope tube is tight, and the displacements are more sweeping over depth ranges where the
curvature of the slope tube is more gradual. The absolute position plots indicate some
displacement at the pier cap at P-1, P-3, and P-17, and no displacement at P-8, P-9N, and P-10.

But why, if the piers are not undergoing displacement, do the plots indicate large displacements,
and why are the displacements apparently reversing? Some of this is a matter of scale. Using a
+/- 1 inch scale for the displacement plots exaggerates what are very small changes. The
reversals may be due to a couple of factors. First the tops of the slope tubes are not cut square.
Previously, with our Slope Indicator equipment the depth markers on the cable were used to
determine the depths of the readings. Although the slope tube is marked so a consistent point is
used to determine the stop points, slight differences could occur and might be exaggerated by the
tight curvature of the slope tube. For our current readings with RST equipment a cap is placed in
the top of the slope tube and the cable is hung from the cap so the stop points are more
consistent. However, with the play in the fit of the cap into the slope tube, and with the tops of
the slope tubes cut at an angle, there may be some slight differences in the stop points which
again are exaggerated by the curvature of the slope tube. Secondly, although the cable is
dimensionally stable, it must be affected by temperature. Time is allowed for the temperature of
the probe to reach equilibrium, but because the cable is continuously raised and lowered, it does
not reach equilibrium. With the depth of the readings, changes due to thermal expansion and
contraction of the signal cable could vary the depth of the readings enough to show a reversal in
those sections where there is a tight curvature of the slope tube.

STABILIZATION STRUCTURE
The general arrangement of the stabilization structure and its instrumentation is shown in Figures
2 and 3 in Appendix A. There is no data for the stabilization structure from January to April

2015 because both data loggers shut down. This is explained in the April 2015 quarterly report.
A shut down has occurred in the same time period for the past three years.
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Load Cells

Seasonal variations are apparent in the plots for all of the load cells with the usual increase in
load in the summer months. Loads in Load Cells 1, 8 and 9 continue to trend downward. The
plot for Load Cell 8 shows a sudden drop of about 50 kips in January 2015 followed by an
equivalent increase in July 2015. This is due to one of the gauges failing and then recovering.
The load in Load Cell 17 appears to be creeping upward slightly. The spikes in the plots,
especially for Load Cells 1 and 8, occur when one or more of the gauges in a load cell fail to
record. Table 1 shows which gauges were active in each of the load cells this quarter. A plot of
the load cell data is included in Appendix C.

Table 1. Active gauges (indicated by check mark) in load cells on the four instrumented anchors.

Gauge
Load Cell 1 > 3 ) 5 5
1 v v v v
8 v v v v v v
9 v v v v v v
17 v v v v v v
Anchors

Loads recorded for all active strandmeters on the instrumented anchors remained virtually
constant this past quarter with the exception of an occasional spike caused by gauges failing to
record. The plot for Gage 5 on Anchor 1 indicates a continued increase in load over the past
year. This has been the trend since 2010. The magnitude of the load is obviously incorrect
since it is unrealistically high and is much greater than the load indicated by the load cell. Most
data for Gage 1 on Anchor 17 was erroneous between June 2014 and January 2015. Since then
more valid data has been recorded but there are still frequent spikes in the data. Average loads
this quarter for the load cells and active strandmeters are listed in Table 2. We also report the
percent change in load from last quarter. Strandmeter gages that have failed are indicated by an
"x"in the table.

Table 2. Average strandmeter loads and % change from last quarter, tension loads are positive.

Load Strandmeter (kips)
ANChOT | ol (ips) 1 2 3 4 5
1 451.5 -9.6 X +/- 0 X 2013
% change -4.0 X 0 X 1.2
8 357.6 28.5 65.4 -176.4 X X
% change 6.3 0.2 -0.1 X X
9 454.5 -19.4 8.5 2.1 194.1 771.5
% change -0.5 -2.3 -12.5 0.1 0.2
17 369.8 -29.4 X -23.9 X 232.6
% change -15.8 X -1.4 x 0.3
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Driven piles

The large “jumps and drops” in the axial load plots for the driven piles and the loss of data for
the first quarter of 2015 obscure the actual changes that are occurring. Generally it appears that
the axial loads are increasing in all piles except for Pile 1. The data for Pile 1 has been so erratic
since the middle of 2011 that it is impossible to draw any reliable conclusion about changes in
that pile’s load. For the other piles it appears that the loads increased by about 10 (Pile 34) to 15
(Pile 17) kips this past year. The large jumps and drops in the plots are caused by the
intermittent loss of data for individual gauges. This also affects the bending moment plots.

Strong axis bending moments increased in all of the driven piles for the year. It is difficult to
estimate the magnitude of the increases due to the effect of the gauge failures especially for Pile
1 where the actual increase is likely less than we can estimate from the plot. It appears that the
increases may be in the range of about 10 kip-ft in Pile 34, to about 13-15 kip-ft in Piles 17, 18,
and 19, to about 22 kip-ft in Pile 1. Weak axis bending moments increased slightly in all of the
piles except Pile 34. The increases averaged about 3 kip-ft. The load in Pile 34 decreased by
about 5 kip-ft. Due to gage failures, much of the bending moment data for Pile 19 has been
removed from the plots.

Tiebeams General

Data for all the tiebeams continued to be erratic over the past year. A significant amount of erratic
data was deleted to “clean up” the plots in the attachments. There are many erratic data points
however underlying trends can still be seen although for this past year it takes a fair amount of
imagination to see them. The following interpretations refer to these underlying trends. We
found an error in the calculations for Tiebeam 1 on the anchor side. This has been corrected and
the plots have been updated. The spikes in the plots are due to various gauges not recording and
the straight lines in the plots for January through the end of March 2015 are due to the data
loggers shutting down.

Tiebeams Anchor Side

The axial loads at the anchor end of the tiebeams again show the usual seasonal variations for the
year with the maximum load occurring in May-June and the minimum load occurring in
October-November. Looking at the trends for the past four years for Tiebeams 12, 13, and 14,
there has been some up or down variation from year to year but overall the average axial loads
appear to be constant. The axial load in Tiebeam 1 has been trending downward (decreasing) at
an average rate of about 3 kips per year. Since 2013 the axial load in Tiebeam 26 has been
trending downward at a two-year average rate of about 18 kips per year.

Strong axis bending moments remained constant in Tiebeams 12 and 13, and appear to have
increased slightly in Tiebeam 14 and decreased slightly in Tiebeam 26. It is difficult to see what
has happened to the bending moment in Tiebeam 1, although from the last few data points for the
year we might conclude that the moment was about the same as it was a year ago.

Weak axis bending moments appear to be unchanged in Tiebeams 12 and 13 and appear to have

increased slightly in Tiebeams 14 (more positive) and 26 (more negative). It is impossible to tell
what change may have occurred in Tiebeam 1.

CUY-90-15.24 Slope Monitoring PID 96504 GER+069032.00+01/27/2016 7



Tiebeams Drilled Pier Side

Axial loads at the drilled pier end of the tiebeams continue to follow the seasonal trends. In the
past, the magnitude of the loads appeared to be increasing each year. This year, the loads are
similar to what was observed in 2013 except for Tiebeams 1 and 26. Compared to 2013 the axial
load is somewhat greater in Tiebeam 1 and lower in Tiebeam 26. Overall for the past four years,
the axial loads appear to be increasing in all tiebeams except Tiebeam 26 where the load appears
to be decreasing. However, the poor data for 2015 for Tiebeams 1 and 26 make it difficult to
clearly see the trends. Due to a gauge failure, strong axis bending moments for Tiebeam 12 are
omitted from the plot.

Strong axis bending moments at the drilled pier end of the tiebeams appear to be lower than a
year ago except for Tiebeam 14 which appears to be about the same as last year. For the past
four years the strong axis bending moments appear to be decreasing in Tiebeams 1 and 26 and
remaining about the same in Tiebeams 13 and 14.

Weak axis bending moments in Tiebeams 1, 12, and 26, decreased compared to last year
although the change for Tiebeam 26 is probably due the loss of data from one of the gauges. The
weak axis bending moment stayed about the same in Tiebeam 14.

Drilled Piers

The profile plots for both instrumented piers suggest a general increase in axial load and bending
moment over most of the length of the piers this quarter. This however is due to the timing of
the readings since we are comparing the quarterly average to the annual running average and the
October quarter readings are at or near the high or low point of the seasonal variations.

Plots of the axial load versus time continue to show a gradual increase in axial load in both shafts
at all depths. The seasonal variations are apparent in the plots for the individual gauges. This
year we had some erratic data recorded for the gauges at 84 feet in Pier 1. This affects both the
axial load and bending moment plots but the data does not appear to indicate a significant change
from past trends at this depth.

Bending moments in Pier 1 are changing most at the shallow and deep ends of the pier with
moments decreasing over time at 29, 35.5, 64, and 114 feet, and increasing at 22.5 feet and
above and at 74, 84, and 134 feet. Bending moments remain relatively constant at 42, 47, and 74
feet. A similar trend occurs in Pier 9 where the bending moments remain relatively constant
between 30 and 50 feet and are increasing at all other depths.

AGGREGATE STOCKPILES
We observed and photographed the aggregate stockpiles on October 23, 2015. The photos are
Figures 4 and 5 which are included in Appendix A. Only a small pile of aggregate closest to the

right-of-way fence remains. This pile has been virtually unchanged since January 2014. The
pile is about 8 feet high and covers only a small area of the property.
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This completes the October 2015 annual report for the CUY-90-15.24 Slope Monitoring Project,
ODOT PID 96504.

Report prepared by: Report reviewed by:

Fendse ok, Hiw - 7H-

: cosign
Brendan P. Lieske, E.I. cosign Alan J. Esser, P.E., D.GE

Staff Engineer Chief Consultant
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APPENDIX A
ARRANGEMENT OF INSTRUMENTATION
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THE REPLACEMENT INSTRUMENTATION, IF
DAMAGED. (NOT USED: 1-005-10 THROUGH
I-007-10 & [-009-10 AND P-005-10 THROUGH

P-007-10 & P-009-10).

NOTE:

LOCATION OF ABANDONED/DESTROYED INCLINOMETER
AND/OR PIEZOMETER (B-05-01, B-05-12, B-05-16, PER SCOPE REQUIREMENTS.

B-035-0-09, B-037-1-09, AND B-037-A-09,
B-038-4-09, B-107, B-1084, B-203, B-204, B-05-08)

/ y  INCLINOMETER AND/OR PIEZOMETER TO BE

\ ,  REPLACED. THE FUTURE INSTALLATION WILL

-~__- HAVE THE SAME DESIGNATION PRECEDED BY
LETTER ‘A’ (B-05-02, B-05-04, B-107, [-003-10)

THE DEVELOPER NEEDS TO PROTECT ALL THE
INSTRUMENTS AND REPLACE ANY IF DAMAGED,

(&

0 50
p— —
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DRAWN
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River Side
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\ / /
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&) 617 )
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Drilled Shaft (typical) Land Side ® Sister bar strain gage

Figure 2. Pier cap with the location of inclinometers and strain gauges.

Figure 3. Plan of the stabilization system showing the locations of the instrumented foundation
elements.
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Figure 4. Aggregate stockpile east of the ODOT right-of-way (October 23, 2015)

Figure 5. Aggregate stockpile near ODOT’s east right-of-way fence (October 23, 2015)
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APPENDIX B
PLOTS OF INSTRUMENT READINGS
DISCUSSED IN THE REPORT



Total Head (ft)

650

645

P-001-10 VW Piezometer Readings

Ground surface elevation = 677.05 ft

60 ft

120 ft

Average Total Head = 640 ft

Average Total Head = 636.7 ft

Maximum Total Head = 642.8 ft

Maximum Total Head = 639.6 ft

Minimum Total Head = 638.4 ft | |

Minimum Total Head = 631.2 ft

640

635

630

——Piez. SN 11-1718 - Depth = 60 ft, Elevation = 617.05 ft
——Piez. SN 10-6512 - Depth = 120 ft, Elevation = 557.05 ft

|
NN W2

o '@\\ \"-’\\ SO r{b\\ N \b‘\\ R
QN A N A N
A A Dat e\

13

No qg\@
Q
»

AN

o

O

o



P-002-10 VW Piezometer Readings

Ground surface elevation = 644 ft

[ T T T T T T T 7
70 ft 190 ft
625 | Average Total Head = 616.5 ft |Average Total Head = 601.8 ft
i Maximum Total Head = 627.6 ft Maximum Total Head = 626.6 ft
Minimum Total Head = 612.8 ft Minimum Total Head = 595.3 ft
620 \ MLWWWWMWW oty
615 W

—— Piez. SN VW18597 - Depth = 70 ft, Elevation = 572 ft

Piez. SN VW18598 - Depth = 190 ft, Elevation = 452 ft

Total Head (ft)
(o))
=)

605

600 t‘\

595
590
N N Q9 O 9 a9 % % % & v ™ ™ ™ & & & &
N N N N N N N N N N N N N N N N N N
N

Date

14




Total Head (ft)

630
625 :
I 40 ft 160 ft Piez. SN VW18675 - Depth = 40 ft,
I I p . Elevation = 586.9 ft
| = . Average Total Head = 588 ft .
600 [[overage Tote| Head 60381 | |Averag Piez. SN VW18683 - Depth = 160 ft, |
| Maximum Total Head = 604.6 ft Maximum Total Head = 588.9 ft Elevation = 466.9 ft
| Minimum Total Head = 602.8 ft Minimum Total Head = 587.4 ft - —=-Ground Surface Elevation
615 | |
610
605
| WWW
I WNW A
600
595
590
: WWW”“*\WWM )™ i e AW
585
4/6/15 7/6/15 10/5/15

P-007-13 VW Piezometer Readings

Ground surface elevation = 626.9 ft

Date

15

1/4/16



Total Head (ft)

640 -

635

B-05-07 VW Piezometer Readings

Ground surface elevation = 678.9 ft

102 ft

220 ft

57 ft

82 ft

132 ft

Average Total Head = 629.6

Average Total Head = 621.3

Average Total Head = 634.4 ft

Average Total Head = 632.3 ft

Average Total Head = 626.9 ft

|| Maximum Total Head = 633.7]

Maximum Total Head = 625.5

Maximum Total Head = 635.2 fi}

Maximum Total Head = 633.5 ff]

Maximum Total Head = 629.1 fi]

L{ Minimum Total Head = 627.5

Minimum Total Head = 618.7

Minimum Total Head = 633.8 ft

Minimum Total Head = 631.3 ft

Minimum Total Head = 624.6 ft

630

LAt

ooy ¥

L e

psngpbt

625

The 102 ft & 220 ft piezometers were damaged on 10/9/2013.
3 new piezometers were installed on 12/14/2013.

620 -

615

——Piez. SN VW27344 - Depth = 57 ft, Elevation = 621.9 ft
——Piez. SN VW27345 - Depth = 82 ft, Elevation = 596.9 ft
——Piez. SN VW27346 - Depth = 132 ft, Elevation = 546.9 ft
——Piez. SN 86455T - Depth = 102 ft, Elevation = 576.9 ft

——Piez. SN 86456T - Depth = 220 ft, Elevation = 458.9 ft

3/9/07 1111

4/07 7/21/08 3/28/09 12/3/09 8/10/10 4/17/11 12/23/11 8/29/12

Date
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Total Head (ft)

B-05-07 VW Piezometer Readings

Ground surface elevation = 678.9 ft

640 | | |
——Piez. SN VW27344 - Depth = 57 ft, Elevation = 621.9 ft
——Piez. SN VW27345 - Depth = 82 ft, Elevation = 596.9 ft
——Piez. SN VW27346 - Depth = 132 ft, Elevation = 546.9 ft
M Wiy MV ANASAN AN A A
630
The 102 ft & 220 ft piezometers were damaged on 10/9/2013. W
3 new piezometers were installed on 12/14/2013. MWWWWMWWW
625 M' M WA AN
57 ft 82 ft 132 ft
620 —{Average Total Head = 634.4 ft [{ Average Total Head = 632.3 ft [{Average Total Head = 626.9 ft
I fl\t/Iaximum Total Head = 635.2 Maximum Total Head = 633.5 ft| | Maximum Total Head = 629.1 ft
| | Minimum Total Head = 633.8 ft|| Minimum Total Head = 631.3 ft | | Minimum Total Head = 624.6 ft
615
10/15/13 1/14/14 4/15/14 7/15/14 10/14/14 1/13/15 4/14/15 7/14/15
Date

17

10/13/15



Total Head (ft)

TGR P-3 VW Piezometer Readings

610 ‘
Piez. SN VW18676 - Depth =5 ft, Elevation = 595.3 ft
Piez. SN VW18679 - Depth = 20 ft, Elevation = 580.3 ft
605 Piez. SN VW18680 - Depth = 45 ft, Elevation = 555.3 ft
== == Ground Surface Elevation prior to fill operation = 600.3 ft
R _A_____.-_______.-_______.-______
595 k N AR
590 WW
5ft 20 ft 45 ft
585 H
| |Average Total Head = 598.7 ft | Average Total Head = 596.9 ft | Average Total Head = 595.2 ft
- | Maximum Total Head = 604.2 ft§ Maximum Total Head = 603.5 ft] Maximum Total Head = 599.7 ft
| [ Minimum Total Head = 596.9 ft | Minimum Total Head = 593.8 ft | Minimum Total Head = 588.5 ft
580 | |
3 N &) &) o
N N N N N
) o\ 52} o) o)
AP N N\ N G

Date

18




CUMULATIVE DISPLACEMENT

D SME

RST Instruments Ltd. Inclinalysis v. 2.47.5
Borehole : 1-001-10
Project : CUY-90-15-24
Location : Cleveland, Ohio
Northing : 663346.19
Easting : 2189917.266

Spiral Correction : N/A

Collar Elevation : 0.0 feet
Borehole Total Depth : 222.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 10 07:36

Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
. ‘
01 0
15 . 15+ .
-30+ . -30 .
-45- . -45-- .
-60 . 60 .
75+ . 754 .
-90 . 90 .
$ 105 . 8 105+ .
< ! ] = |
4 g
Q 120+ . Q -120+ :
135+ . -135+ 1
150+ . -150- 1
165+ . -1651- 1
-180+ . -180- 1
-195+- = 1-001-10(9) 07-Oct-15 **bias | -195+ = 1-001-10(9) 07-Oct-15 **bias |
I = 1-001-10(8) 08-Jul-15 **bias | | = 1-001-10(8) 08-Jul-15 **bias |
= 1-001-10(7) 28-Apr-15 **bias = 1-001-10(7) 28-Apr-15 **bias
210+ 1-001-10(6) 13-Jan-15 **bias | 210+ 1-001-10(6) 13-Jan-15 **bias |
< 1-001-10(5) 17-Oct-14 **bias < 1-001-10(5) 17-Oct-14 **bias
i < 1-001-10(4) 04-Aug-14 **bias | 1 < 1-001-10(4) 04-Aug-14 **bias |
~ 1-001-10(3) 08-Apr-14 **bias ~ 1-001-10(3) 08-Apr-14 **bias
225 | | | | ‘ | | b Rtk 2257 | | — | O e
-1.00 -0.80 -060 -040 -020 -0.00 020 040 060 080  1.00 -1.00 -0.80 -0.60 -040 -020 -0.00 020 040 060 080  1.00

Cumulative Displacement (inches)
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RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.5

Borehole : 1-002-10
Project : CUY-90-15-24
Location : Cleveland, Ohio
Northing : 663622.262
Easting : 2189778.413

Spiral Correction : N/A

Collar Elevation : 2.0 feet
Borehole Total Depth : 200.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 09 09:59

Collar : Applied Azimuth : 0.0 degrees
Axis - B
0+ ' : 0+ ‘ ‘ .
-20+ . -20-+ .
-40+ . -40-+ .
-601 : -60- .
-80 : -80- e
T 2
£ -100+ 8 £ 100+ :
< ey
a =
[ L i 5] il
[a] [a)]
-120+ . -120—+ .
-140+ . -140—+ .
-160+ . -160—+ .
-180+ = 1-002-10(9) 15-Oct-15 -180+ = 1-002-10(9) 15-Oct-15
~-1-002-10(8) 08-Jul-15 ~-1-002-10(8) 08-Jul-15
| ~-1-002-10(7) 23-Apr-15 | | -~ 1-002-10(7) 23-Apr-15 |
1-002-10(6) 13-Jan-15 1-002-10(6) 13-Jan-15
: - 1-002-10(5) 17-Oct-14 ] - 1-002-10(5) 17-Oct-14
-200+ -~ 1-002-10(4) 24-Jul-14 - -200—+ ~-1-002-10(4) 24-Jul-14 -
= 1-002-10(3) 08-Apr-14 - 1-002-10(3) 08-Apr-14
| | | | | | | | | | | | | | | | | | | | | | | | ! | | | | | | | |
T T T T T T T T T T T T T T T T T T T T T T T T

f T i f f i f f i f i i
-1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00

Cumulative Displacement (inches) Cumulative Displacement (inches)
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RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.5

Borehole : 1-007-13 Spiral Correction : N/A

Project : CUY-90-15-24 Collar Elevation : 3.0 feet
Location : Borehole Total Depth : 184.0 feet
Northing : A+ Groove Azimuth :
Easting : Base Reading : 2015 Apr 28 15:31
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
T T T
0+ g : 0+ g‘ :
-10+ % : -10+ 2
20 % 1 20 .
L g 4 4
-30+ . -30+ .
-40- 1 40 .
50 1 50 .
-601 : -60+ % 2
70— 1 70 .
L r,ﬁ 4 4
= 80 g 1 = 80T 8
(3] ()
L r ] L ]
£ -90 . £ -90+ i1 .
o oy DE
o) RS i
-100- 1 -100- 8
i ] T G
-110- 1 -110+ EE ,
| i 1 .
-120 1 -120 1 :
| p i 1 i
-130 E 2 -130 ' ,
| i | | :
-140+ & . -140+ -
-150+ . -150+ & .
[
-160—+ % f -160—+ 5
-170—+ : -170+ :
-180-- E% -=-|-007-13(4) 15-Oct-15 **bias - -180+ = |-007-13(4) 15-Oct-15 **bias -
| - 1-007-13(3) 08-Jul-15 | | - [-007-13(3) 08-Jul-15
y | y | y | y | y y | y | y { y | y y | y | y | y | y 1 y | y | y | y | y
i T i T i T i T i T i T i T i T i T i i T i T i T i T i T i T i T i T i T i
-1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00
Cumulative Displacement (inches) Cumulative Displacement (inches)
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RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.5

Borehole : B-05-07A
Project : CUY-90-15-24
Location : Cleveland, Ohio
Northing : 663369.991
Easting : 2189805.799

Spiral Correction : N/A

Collar Elevation : 0.0 feet
Borehole Total Depth : 224.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Apr 11 09:50

Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
T
0+ E\% - 0+
L mg E E 4 i
-20+ g/ 1 20+ i
-40+ 8 1 -40T |
-60+ g . 60 ]
-80-+ . -80 .
100+ . __-100—+ .
© 9]
2 i | £ |
o ey
=4 =4
8 -120+ . 8 -120+ .
-140-+ . -140-+ .
-160 |- ; % . -160- .
-180+ -2 1 -180 .
-200 = B-05-07A(10) 21-Oct-15 **bias | -200F = B-05-07A(10) 21-Oct-15 **bias |
= B-05-07A(9) 30-Jul-15 **hias = B-05-07A(9) 30-Jul-15 **hias
I -+ B-05-07A(6) 28-Apr-15 **bias 1 - B-05-07A(6) 28-Apr-15 **bias
B-05-07A(5) 13-Jan-15 **hias B-05-07A(5) 13-Jan-15 **hias
-220+ ~ B-05-07A(4) 22-Oct-14 **bias | 220+ ~ B-05-07A(4) 22-Oct-14 **bias |
- B-05-07A(3) 30-Jul-14 **hias - B-05-07A(3) 30-Jul-14 **hias
| | | | | | | | | | | | | | | | | | | | | | | | | | ! | | | | | | | |
T T T T T T T T T T T T T T l T T T T T T T T T T T T T T T T T T T T T
-1.00 -080 -060 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -080 -060 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00
Cumulative Displacement (inches) Cumulative Displacement (inches)
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RST Instruments Ltd.

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.5

Borehole : P-1 Spiral Correction : N/A
Project : CUY-90-15-24 Collar Elevation : 1.2 feet
Location : Cleveland, Ohio Borehole Total Depth : 148.0 feet
Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 22 10:47
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
7T 7T T
0+ = 0+ —
7+ - iy u
T 7 T \\k\' 1
14—+ n -14 MR ]
21 8 21 g 1
-28—+ = -28— .
-35+ - -35+ .
-42 - -42 1 -
49+ - -49-+ .
-56 = -56 .
-63—+ = -63— .
L 70+ - & 70+ s
o + g - + -
S 77+ - g a7+ -
8 -+ P-1(29) 08-Oct-15 **bias 8 - P-1(29) 08-Oct-15 **bias
T P-1(28) 23-Sep-15 **hias T P-1(28) 23-Sep-15 **bias 1
-84 -v- P-1(27) 11-Sep-15 **bias | -84 - P-1(27) 11-Sep-15 **bias 7
+ P-1(26) 27-Aug-15 **hias +  P-1(26) 27-Aug-15 **bias 1
-91+ -+ P-1(25) 14-Aug-15 **bias | -91 -+ —* P-1(25) 14-Aug-15 **bias .
i P-1(24) 31-Jul-15 **bias | 1 P-1(24) 31-Jul-15 **bias i
98- -+ P-1(23) 15-Jul-15 **bias _| 98- = P-1(23) 15-Jul-15 **bias _
1 P-1(22) 02-Jul-15 **bias | 1 P-1(22) 02-Jul-15 **bias |
-o- P-1(21) 18-Jun-15 **bias -o- P-1(21) 18-Jun-15 **bias
-105—+ P-1(20) 04-Jun-15 **bias | 105 p.1(20) 04-Jun-15 **bias 7
T -+ P-1(19) 21-May-15 **bias T -+ P-1(19) 21-May-15 **bias ]
112+ P-1(18) 08-May-15 **hias | -112-+  P-1(18) 08-May-15 **bias -
+ -o- P-1(17) 24-Apr-15 **bias + - P-1(17) 24-Apr-15 **bias .
1194+ P-1(16) 10-Apr-15 **bias | 119 - P-1(16) 10-Apr-15 **bias i
1 -o- P-1(15) 26-Mar-15 **bias | 1 o P-1(15) 26-Mar-15 **bias i
126 P-1(14) 12-Mar-15 **bias | 126 P-1(14) 12-Mar-15 **bias |
- P-1(13) 26-Feb-15 **bias -0 P-1(13) 26-Feb-15 **bias
T P-1(12) 13-Feb-15 **bias | T P-1(12) 13-Feb-15 **bias 1
-133 - P-1(11) 28-Jan-15 **bias | -133 &+ p-1(11) 28-Jan-15 **bias 7
T P-1(10) 15-Jan-15 **bias T P-1(10) 15-Jan-15 **bias 1
-140—+ -o- P-1(9) 05-Jan-15 **bias -140—+-o- P-1(9) 05-Jan-15 **bias =
1 - P-1(6) 22-Oct-14 **bias | 1 - P-1(6) 22-Oct-14 **bias i
147+ -o- P-1(4) 25-Jul-14 **bias -147- © P-1(4) 25-Jul-14 **bias _
1 -+ P-1(3) 05-Apr-14 **bias | ¥ P-1(3) 05-Apr-14 **bias ]
A B L A S e T I B e e I e B e B e e e B R L S B T S B o B T L A B S B e R A A N e R e e
-1.50 -1.20 -0.90 -0.60 -0.30 -0.000.150.300.450.600.750.901.051.201.351.50 -1.50 -1.20 -0.90 -0.60 -0.30 -0.000.150.300.450.600.750.901.051.201.351.50

Cumulative Displacement (inches)
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CUY-90-15.24

PID 96504
SME Project#: 069032.00

Cumulative Resultant Displacement from Initial Reading (in)

3

P-1

2.5

—s—Zone 1: 131.8 ft

15

0.5

993

&

O'Qb 0’6\
< Dated?

24




RST Instruments Ltd. ABSOLUTE POSITION Inclinalysis v. 2.47.5

Borehole : P-1
Project : CUY-90-15-24

Spiral Correction : N/A
Collar Elevation : 1.2 feet

Location : Cleveland, Ohio Borehole Total Depth : 148.0 feet

Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 22 10:47
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
0,* T | o,, T T T T -]
-10+ . -10+ .
-20+ . -20+ .
-30+ . -30+ .
-40+ . -40+ :
-50+ . -50+ .
-601 . -60+ .
-70+ . -70+ .

&
o
|

Depth (feet)

-= P-1(36) 14-Jan-16 **bias |
P-1(35) 30-Dec-15 **bias
P-1(34) 17-Dec-15 **bias -

- P-1(33) 02-Dec-15 **bias

-o- P-1(32) 19-Nov-15 **bias |

-e- P-1(31) 06-Nov-15 **hias |
P-1(30) 23-Oct-15 **bias

- P-1(29) 08-Oct-15 **bias |

-o- P-1(28) 23-Sep-15 **bias

- P-1(27) 11-Sep-15 **bias

- P-1(26) 27-Aug-15 **bias -

- P-1(25) 14-Aug-15 **bias

o P-1(24) 31-Jul-15 **bias

<+ P-1(23) 15-Jul-15 **bias |

-o- P-1(22) 02-Jul-15 **bias

o P-1(21) 18-Jun-15 **bias -

-»- P-1(20) 04-Jun-15 **bias

- P-1(19) 21-May-15 **bias |
P-1(18) 08-May-15 **bias |

o P-1(17) 24-Apr-15 **bias

-o- P-1(16) 10-Apr-15 **bias
P-1(10) 15-Jan-15 **bias |

-+ P-1(6) 22-Oct-14 **bias

o P-1(4) 25-Jul-14 **bias |

-+ P-1(3) 05-Apr-14 **bias

- P-1(2) 22-Jan-14 1

Depth (feet)

-= P-1(36) 14-Jan-16 **bias |
P-1(35) 30-Dec-15 **bias
P-1(34) 17-Dec-15 **bias

- P-1(33) 02-Dec-15 **bias

-o- P-1(32) 19-Nov-15 **bias |

-»- P-1(31) 06-Nov-15 **hias |
P-1(30) 23-Oct-15 **bias

- P-1(29) 08-Oct-15 **bias

-o- P-1(28) 23-Sep-15 **bias |

- P-1(27) 11-Sep-15 **bias

o P-1(26) 27-Aug-15 **bias

- P-1(25) 14-Aug-15 **bias

o P-1(24) 31-Jul-15 **bias

<+ P-1(23) 15-Jul-15 **hias |

-o- P-1(22) 02-Jul-15 **bias

- P-1(21) 18-Jun-15 **bias

-»- P-1(20) 04-Jun-15 **bias

< P-1(19) 21-May-15 **bias |
P-1(18) 08-May-15 **bias |

o~ P-1(17) 24-Apr-15 **bias

-o- P-1(16) 10-Apr-15 **bias
P-1(10) 15-Jan-15 **bias |

- P-1(6) 22-Oct-14 **bias

- P-1(4) 25-Jul-14 **bias |

-+ P-1(3) 05-Apr-14 **bias

- P-1(2) 22-Jan-14

: : : : — : : : : : : ——t : : : :
-20.0 -17.5 -15.0 -12.,5 -10.0 -7.5 -5.0 -25 00 25 50 7.5 10.0 125 150 17.5 20.0 -20.0 -17.5 -15.0 -12.5 -10.0 -7.5 -5.0 -25 0.0 25 50 7.5 10.0 125 15.0 17.5 20.0

Absolute Position (inches) Absolute Position (inches)
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RST Instruments Ltd.

Borehole : P-3
Project : CUY-90-15-24
Location : Cleveland, Ohio

CUMULATIVE DISPLACEMENT

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A
Collar Elevation : 1.2 feet
Borehole Total Depth : 148.0 feet

Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 21 10:48
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
T ;
0+ . 0+ .
9+ . 9+ 4
-18+ : -18—+ 2
271+ : 27+ 2
-361 . -36+ :
-45+ . -45+ .
-54+ . 54+ .
-631 . -63+ =
2 -
Ry v R
= 12+ P : = T2+ :
g f ] g
5] [
[a} " a
-81+ =* : -81+ 2
-90+ : . -90+ .
L - 4 i
99 f Df i ] 99T |
h ey
| o i i
/ iy
-108+ J g . -108—+ 1
I 1 on ] ]
i
-117+ ] . -117+ .
r -= P-3(12) 09-Oct-15 **bias ] = P-3(12) 09-Oct-15 **bias
126+ -+ P-3(11) 08-Jul-15 **bias | 126 -+ P-3(11) 08-Jul-15 **bias |
~- P-3(10) 08-May-15 **bias ~- P-3(10) 08-May-15 **bias
[ = P-3(9) 24-Apr-15 **bias 7 = P-3(9) 24-Apr-15 **bias |
135+ -+ P-3(8) 17-Apr-15 **bias | 135+ -+ P-3(8) 17-Apr-15 **bias |
- P-3(7) 14-Jan-15 **bias -~ P-3(7) 14-Jan-15 **bias
i == P-3(6) 22-Oct-14 **bias | il ~ P-3(6) 22-Oct-14 **bias
-144+ -~ P-3(5) 25-Sep-14 **bias -144+ - P-3(5) 25-Sep-14 **bias -
P-3(4) 25-Jul-14 **bias P-3(4) 25-Jul-14 **bias
| -~ P-3(3) 05-Apr-14 **bias | -~ P-3(3) 05-Apr-14 **bias
| y | | y | y y | | y { y | y | | | | 1 | | y | y | y
T T T T T T T T T T T T l T T T T T T T T T T T T T T T
-1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00

Cumulative Displacement (inches)

26

Cumulative Displacement (inches)



RST Instruments Ltd. ABSOLUTE POSITION Inclinalysis v. 2.47.5

Borehole : P-3
Project : CUY-90-15-24
Location : Cleveland, Ohio

Spiral Correction : N/A

Collar Elevation : 1.2 feet
Borehole Total Depth : 148.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 21 10:48

Northing :
Easting :
Collar : Applied Azimuth : 0.0 degrees
Axis - B
0,* T T T T T T T T T | O” T T T T T -]
-10+ . -10—+ 8
20 1 20 1
-30—+ f -30+ 5
-40- 1 40 1
50 1 50 .
-60— f -60 5
70 1 70 ]
@ @
L [ il L il
£ -80+ 1 £ -80— :
[oX o
5] [
[af - 1 [a} 1
90 1 90 .
-100 = -100+ 8
-110+ = -110+ .
120 - P-3(13) 06-Jan-16 **bias | 120 - P-3(13) 06-Jan-16 **bias |
L - P-3(12) 09-Oct-15 **bias - T - P-3(12) 09-Oct-15 **bias |
-o- P-3(11) 08-Jul-15 **bias -o- P-3(11) 08-Jul-15 **bias
-130 - P-3(10) 08-May-15 **bias | -130 < P-3(10) 08-May-15 **bias |
| -o P-3(9) 24-Apr-15 **bias | 1 -o- P-3(9) 24-Apr-15 **bias |
- P-3(8) 17-Apr-15 **bias - P-3(8) 17-Apr-15 **bias
-140+ - P-3(7) 14-Jan-15 **bias | -140-+ -~ P-3(7) 14-Jan-15 **bias
i + P-3(6) 22-Oct-14 **bias | 1 + P-3(6) 22-Oct-14 **bias |
: -o- P-3(5) 25-Sep-14 **bias -o- P-3(5) 25-Sep-14 **bias
150 P-3(4) 25-Jul-14 **bias | 1504 P-3(4) 25-Jul-14 **bias
-o- P-3(3) 05-Apr-14 **bias -o- P-3(3) 05-Apr-14 **bias
T — P-3(2) 21-Jan-14 ] T —~ P-3(2) 21-Jan-14
y | y | y | y | y | y | y | y | y | y y | y | y | y | y | y | y | y | y | y | y | y | y | y | y | y | y | y | y y | y | y | y | y | y | y | y | y |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
-20.0 -16.0 -12.0 -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 10.012.014.016.018.020.0 -20.0 -16.0 -12.0 -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 10.012.014.016.018.020.0
Absolute Position (inches) Absolute Position (inches)

27



RST Instruments Ltd.

Borehole : P-8
Project : CUY-90-15-24
Location : Cleveland, Ohio

CUMULATIVE DISPLACEMENT

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A
Collar Elevation : 1.2 feet

Cumulative Displacement (inches)

28

Borehole Total Depth : 148.0 feet
Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 16 10:23
Collar : Applied Azimuth : 0.0 degrees
Axis - B
0+ ! B 0+
i
I
it
A“ z.
20+ . 20 ot
i
R
L J il t
§
i x(
-40+ 40—+ FRASES
6‘3
I \
60+ -60+ % % !
49
P
RN
= 1 ’ = ] TR
@ @
? ‘
g g 1 Lo
£ 80+ £ 80 1 a2 Eg .<:
[oX o I
[ %) L
) ‘ o q 1 i '
" 9
Bo g
i :
-1001 -100- i i? }
% 3 o
L - ! % :J
RIS
58 i E :
-120+ -120+ 1 27 ;
P e
13/ :
= P-8(12) 09-Oct-15 **bias = P-8(12) 09-Oct-15 **bias % 7] 7
r - P-8(11) 08-Jul-15 **bias | T -- P-8(11) 08-Jul-15 **bias 2 A
-»- P-8(10) 07-May-15 **bias -»- P-8(10) 07-May-15 **bias i (] A 1
P-8(9) 24-Apr-15 **bias P-8(9) 24-Apr-15 **bias 8
-140+ -+ P-8(8) 17-Apr-15 **bias -140- -+ P-8(8) 17-Apr-15 **bias oyt g
— P-8(7) 14-Jan-15 **bias - P-8(7) 14-Jan-15 **hias ',;
-»- P-8(6) 22-Oct-14 **bias -»- P-8(6) 22-Oct-14 **bias '
L -~ P-8(5) 25-Sep-14 **bias | o P-8(5) 25-Sep-14 **bias
o P-8(4) 25-Jul-14 **bias o P-8(4) 25-Jul-14 **bias
- P-8(3) 05-Apr-14 **bias - P-8(3) 05-Apr-14 **bias
| y | | y | y y | | y { y | y y | y | y | y | y 1 y | y | y | y |
T T T T T T T T T T T T l T T T T T T T T T T T T T T T T T T T T T
-1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00

Cumulative Displacement (inches)



RST Instruments Ltd. ABSOLUTE POSITION

Inclinalysis v. 2.47.5

Borehole : P-8 Spiral Correction : N/A
Project : CUY-90-15-24 Collar Elevation : 1.2 feet
Location : Cleveland, Ohio Borehole Total Depth : 148.0 feet
Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 16 10:23
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B

0-F T J o-F T T 7 |

-10+ . -10+ :

20+ . 20 1

-30-+ . -30 1

-40-+ . -40+ 1

50+ . 50 1

60+ . 60 1

70+ . 70+ 1

@ @

L | il L il

£ -80 1 £ -80— :
[oX o

5] [

[a} - : a .

-90—+ f -90+ 3
-100—+ : -100+ :
-110—+ : -110+ :
120 - P-8(13) 06-Jan-16 **bias | 120 -+ P-8(13) 06-Jan-16 **bias |

L - P-8(12) 09-Oct-15 **bias - 4 - P-8(12) 09-Oct-15 **bias -
-+ P-8(11) 08-Jul-15 **bias -+ P-8(11) 08-Jul-15 **bias
-130 - P-8(10) 07-May-15 **bias | -130- - P-8(10) 07-May-15 **bias |
| P-8(9) 24-Apr-15 **bias | 1 P-8(9) 24-Apr-15 **bias |
-~ P-8(8) 17-Apr-15 **bias - P-8(8) 17-Apr-15 **bias
-140—+ —~- P-8(7) 14-Jan-15 **bias -140- <= P-8(7) 14-Jan-15 **bias
| -+ P-8(6) 22-Oct-14 **bias | -+ P-8(6) 22-Oct-14 **bias
—~- P-8(5) 25-Sep-14 **bias < P-8(5) 25-Sep-14 **bias
150 < P-8(4) 25-Jul-14 **bias 1504 o P-8(4) 25-Jul-14 **bias |
— P-8(3) 05-Apr-14 **bias - P-8(3) 05-Apr-14 **bias
r ~ P-8(2) 16-Jan-14 ] ~ P-8(2) 16-Jan-14
| y | y | y | | y | y y | y | | y | y | y | y | | y | y | y | y | y |

-32.0-28.0-24.0-20.0-16.0-12.0 -8.0 -4.0 0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0
Absolute Position (inches)

-32.0-28.0-24.0-20.0-16.0-12.0 -8.0 -4.0 0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0

Absolute Position (inches) 29



RST Instruments Ltd.

Borehole : P-9N
Project : CUY-90-15-24
Location : Cleveland, Ohio

Northing :

Easting :
Collar :

CUMULATIVE DISPLACEMENT

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A

Collar Elevation : 1.2 feet
Borehole Total Depth : 150.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 16 09:28
Applied Azimuth : 0.0 degrees

20+

40+

-60+

-80+

Depth (feet)

-100

T

T

-120

-140+

-+ P-9N(29) 08-Oct-15 **bias
P-ON(28) 23-Sep-15 **bias
-+ P-ON(27) 11-Sep-15 **bias 1
P-ON(26) 27-Aug-15 **bias
o P-9N(25) 14-Aug-15 **bias
P-ON(24) 31-Jul-15 **bias
o P-9N(23) 15-Jul-15 **bias
P-ON(22) 02-Jul-15 **bias
= P-9N(21) 18-Jun-15 **bias |
P-9N(20) 04-Jun-15 **bias
P-ON(19) 21-May-15 **bias
P-ON(18) 07-May-15 **bias
o~ P-9N(17) 24-Apr-15 **bias |
P-ON(16) 10-Apr-15 **bias
s P-ON(15) 26-Mar-15 **bias
P-ON(14) 12-Mar-15 **bias 1
o~ P-9N(13) 26-Feb-15 **bias
P-ON(12) 13-Feb-15 **bias
o~ P-9N(11) 28-Jan-15 **bias |
P-9N(10) 15-Jan-15 **bias
= P-9N(9) 05-Jan-15 **bias
s+ P-9N(6) 22-Oct-14 **bias |
o P-9N(4) 25-Jul-14 **bias
s P-9N(3) 05-Apr-14 **bias

Depth (feet)
&
T
I

| y | y | y
1

-+ P-ON(29) 08-Oct-15 **bias
P-ON(28) 23-Sep-15 **bias
~ P-ON(27) 11-Sep-15 **bias 1
P-ON(26) 27-Aug-15 **bias
e~ P-ON(25) 14-Aug-15 **bias
P-ON(24) 31-Jul-15 **bias |
o P-ON(23) 15-Jul-15 **bias
P-ON(22) 02-Jul-15 **bias
= P-ON(21) 18-Jun-15 **bias |
P-9N(20) 04-Jun-15 **bias
P-ON(19) 21-May-15 **bias
P-ON(18) 07-May-15 **bias
o~ P-ON(17) 24-Apr-15 **bias |
P-ON(16) 10-Apr-15 **bias
- P-ON(15) 26-Mar-15 **bias
P-ON(14) 12-Mar-15 **bias 1
o~ P-ON(13) 26-Feb-15 **bias
P-ON(12) 13-Feb-15 **bias
o~ P-ON(11) 28-Jan-15 **bias |
P-ON(10) 15-Jan-15 **bias
- P-ON(9) 05-Jan-15 **bias
= P-ON(6) 22-Oct-14 **bias |
o~ P-ON(4) 25-Jul-14 **bias
- P-ON(3) 05-Apr-14 **bias

y | y | y | y

-1.00

0.40 0.60 0.80 1.00
Cumulative Displacement (inches)

T
0.40 0.60 0.80 1.00

Cumulative Displacement (inches)



RST Instruments Ltd.

Borehole : P-9N
Project : CUY-90-15-24
Location : Cleveland, Ohio
Northing :

Easting :

Collar :

ABSOLUTE POSITION

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A
Collar Elevation : 1.2 feet
Borehole Total Depth : 150.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 16 09:28
Applied Azimuth : 0.0 degrees

-80-

Depth (feet)

-90+

-100+

-110+

-120+

-130+

-140+

-150+

-= P-9N(36) 14-Jan-16 **bias |
P-9N(35) 30-Dec-15 **bias
P-9N(34) 17-Dec-15 **bias

- P-9N(33) 02-Dec-15 **bias

-o- P-9N(32) 19-Nov-15 **bias |

o P-9N(31) 06-Nov-15 **hias |

-o- P-9N(30) 23-Oct-15 **bias

-+ P-9N(29) 08-Oct-15 **bias |

-o- P-9N(28) 23-Sep-15 **bias

- P-9N(27) 11-Sep-15 **bias

-o- P-9N(26) 27-Aug-15 **bias -

-e- P-9N(25) 14-Aug-15 **bias

-o- P-9N(24) 31-Jul-15 **bias

<+ P-9N(23) 15-Jul-15 **bias |

-o- P-9N(22) 02-Jul-15 **bias

- P-9N(21) 18-Jun-15 **bias -

-+ P-9N(20) 04-Jun-15 **bias
P-9N(19) 21-May-15 **bias |
P-9N(18) 07-May-15 **bias |

o P-9N(17) 24-Apr-15 **bias

- P-9N(16) 10-Apr-15 **bias

- P-9N(10) 15-Jan-15 **bias |

-+ P-9N(6) 22-Oct-14 **bias
P-9N(4) 25-Jul-14 **bias |

- P-9N(3) 05-Apr-14 **bias

- P-9N(2) 16-Jan-14 1

-20.0 -16.0 -12.0

Absolute Position (inches)

: ——t : :
-8.0 -6.0 -4.0 -2.0 0.0 2.0 40 6

.0 8.0 10.012.014.016.018.020.0

Depth (feet)

31

-100-

-110+

-120+

-130-

-140-

-150+

-= P-9N(36) 14-Jan-16 **bias |
P-9N(35) 30-Dec-15 **bias
P-9N(34) 17-Dec-15 **bias

- P-9N(33) 02-Dec-15 **bias

-o- P-9N(32) 19-Nov-15 **hias |

o P-9N(31) 06-Nov-15 **bias |

-o- P-9N(30) 23-Oct-15 **bias

-+ P-9N(29) 08-Oct-15 **bias

-o- P-9N(28) 23-Sep-15 **bias |

- P-9N(27) 11-Sep-15 **bias

-o- P-9N(26) 27-Aug-15 **bias

-»- P-9N(25) 14-Aug-15 **bias

-o- P-9N(24) 31-Jul-15 **bias

o P-9N(23) 15-Jul-15 **bias |

-o- P-9N(22) 02-Jul-15 **bias

-+ P-9N(21) 18-Jun-15 **bias -

-+ P-9N(20) 04-Jun-15 **bias
P-9N(19) 21-May-15 **bias |
P-9N(18) 07-May-15 **bias |

o P-9N(17) 24-Apr-15 **bias

<o~ P-9N(16) 10-Apr-15 **bias

< P-9N(10) 15-Jan-15 **bias |

-+ P-9N(6) 22-Oct-14 **bias
P-9N(4) 25-Jul-14 **bias |

- P-9N(3) 05-Apr-14 **bias

-~ P-9N(2) 16-Jan-14

-20.0

: —— : :
-8.0 -6.0 -4.0 -2.0 0.0 20 40 6

Absolute Position (inches)

.0 8.0 10.012.014.016.018.020.0



RST Instruments Ltd.

Borehole : P-10

Project : CUY-90-15-24
Location : Cleveland, Ohio
Northing :

Easting :

Collar :

CUMULATIVE DISPLACEMENT

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A

Collar Elevation : 1.2 feet
Borehole Total Depth : 148.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 16 06:45
Applied Azimuth : 0.0 degrees

Depth (feet)

-20+

40+

-60-+

&
o
|
T

-100+

-120+

-140-

= P-10(12) 09-Oct-15 **bias
= P-10(11) 08-Jul-15 **bias |
-+ P-10(10) 07-May-15 **bias
- P-10(9) 24-Apr-15 **bias
+ P-10(8) 17-Apr-15 **bias
-+ P-10(7) 14-Jan-15 **bias
- P-10(6) 22-Oct-14 **bias
< P-10(5) 25-Sep-14 **bias |
~ P-10(4) 25-Jul-14 **bias
= P-10(3) 05-Apr-14 **bias
| | |

-1.00

Cumulative Displacement (inches)

I 1
0.40 0.60 0.80 1.00

&
?

Depth (feet)

= P-10(12) 09-Oct-15 **bias
= P-10(11) 08-Jul-15 **bias |
- P-10(10) 07-May-15 **bias
- P-10(9) 24-Apr-15 **bias
+ P-10(8) 17-Apr-15 **bias
= P-10(7) 14-Jan-15 **bias
- P-10(6) 22-Oct-14 **bias
< P-10(5) 25-Sep-14 **bias
~ P-10(4) 25-Jul-14 **bias
= P-10(3) 05-Apr-14 **bias

T T
0.40 0.60 0.80 1.00

Cumulative Displacement (inches)



RST Instruments Ltd.

Borehole : P-10
Project : CUY-90-15-24
Location : Cleveland, Ohio

ABSOLUTE POSITION

D SME

Inclinalysis v. 2.47.5

Spiral Correction : N/A
Collar Elevation : 1.2 feet
Borehole Total Depth : 148.0 feet

-32.0 -28.0 -24.0 -20.0 -16.0 -12.0 -8.0 -4.0 0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0

Absolute Position (inches)

Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 16 06:45
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
T T L —
0+ . 0+ .
-8+ - 8+ 4
-16 1 . -16+ .
-24+ . -24+ .
-32+ : -32—+ 2
-40+ . -40+ .
-48+1 . -48-+ .
-56 - -56+ 2
-641 . -64-+ .

@ - g @ +

L L

= 2+ 2 z T2 e

g | 1 -

5] ()

O .80+ 1 8 8o+ .
-881 . -88+ .
-961 . -96+ .

-104+ : -104-+ J
-112—+ . -112+ .
- -+ P-10(13) 06-Jan-16 **bias . -+ P-10(13) 06-Jan-16 **bias
1201+ -+ P-10(12) 09-Oct-15 **bias | 120+ -+ P-10(12) 09-Oct-15 **bias |
-+ P-10(11) 08-Jul-15 **bias -+ P-10(11) 08-Jul-15 **bias
| -~ P-10(10) 07-May-15 **bias | T -~ P-10(10) 07-May-15 **bias |
-128+ - P-10(9) 24-Apr-15 **bias -128-+ - P-10(9) 24-Apr-15 **bias
| —- P-10(8) 17-Apr-15 **bias | i - P-10(8) 17-Apr-15 **bias
136 - P-10(7) 14-Jan-15 **bias | 136 - P-10(7) 14-Jan-15 **bias |
B ~ P-10(6) 22-Oct-14 **bias . ~- P-10(6) 22-Oct-14 **bias
r —~- P-10(5) 25-Sep-14 **bias | T —~- P-10(5) 25-Sep-14 **bias
-144-- ~- P-10(4) 25-Jul-14 **bias - 144+ ~- P-10(4) 25-Jul-14 **bias -
| - P-10(3) 05-Apr-14 **bias i - P-10(3) 05-Apr-14 **bias
-~ P-10(2) 16-Jan-14 -~ P-10(2) 16-Jan-14
1524y oy IR B R [ N S B S R b -152-+ [ B I R T R B T B R

33

Absolute Position (inches)

-32.0 -28.0 -24.0 -20.0 -16.0 -12.0 -8.0 -4.0 0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0



RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.5

Borehole : P-17 Spiral Correction : N/A
Project : CUY-90-15-24 Collar Elevation : 1.2 feet
Location : Cleveland, Ohio

Borehole Total Depth : 148.0 feet
A+ Groove Azimuth :

Base Reading : 2014 Jan 15 12:02
Applied Azimuth : 0.0 degrees

Northing :
Easting :

Collar :
| ! i i
iy
S20-E R e S 8 R REs IEPITITRPLP PR PPLP EPPRPRY I TEIIEIIPITS ITTPIEPEP IEPPRIR
8
. %
| g i i
SAO i 1 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr B SAO- IR
\ L.
Iy
IS
B0 T : B0 et SEERREEREE RERREEERREEIEEERERERE R
T T
L A L
S 80 L e e e T EEE P T T LT EEEPRRES B S B0 ]
o ) =% e
[} Q il
8 S
oy
] ] ] e
2y
uaiy
Hebh
I\ lwh
S100 O S R R B SLO00 Ml
iy iy
S120 BhoL B S120 L
1 WS
Ul
-= P-17(10) 09-Oct-15 **bias -= P-17(10) 09-Oct-15 **bias
Q4O S = P-17(9) 08-Jul-15 **bias D7 O S R 4o = P-17(9) 08-Jul-15 **bias
. -»- P-17(8) 07-May-15 **bias ) % -»- P-17(8) 07-May-15 **bias
o P-17(7) 24-Apr-15 **bias ; o P-17(7) 24-Apr-15 **bias
-+ P-17(6) 16-Apr-15 **bias -+ P-17(6) 16-Apr-15 **bias
T -+ P-17(5) 14-Jan-15 **hias | T - P-17(5) 14-Jan-15 **hias 1
-+ P-17(4) 17-Oct-14 **bias -+ P-17(4) 17-Oct-14 **bias
-+ P-17(3) 05-Apr-14 **bias -+ P-17(3) 05-Apr-14 **bias
-160 1 1 1 1 1 1 1 1 1 \ 1 1 1 1 1 f 1 1 1 -160 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1
-1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00 -1.00 -0.80 -0.60 -0.40 -0.20 -0.00 0.20 0.40 0.60 0.80 1.00
Cumulative Displacement (inches) Cumulative Displacement (inches)

34



RST Instruments Ltd.

Borehole : P-17
Project : CUY-90-15-24
Location : Cleveland, Ohio

ABSOLUTE POSITION

D SM

Inclinalysis v. 2.47.5

Spiral Correction : N/A
Collar Elevation : 1.2 feet
Borehole Total Depth : 148.0 feet

Northing : A+ Groove Azimuth :
Easting : Base Reading : 2014 Jan 15 12:02
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
07* T T — o,, -
-10+ . -10—+ :
20 1 20 1
-30 1 30 ]
-40- 1 40 1
50 1 50 .
60 1 60 1
70 1 70 ]
@ @
L [ il L il
£ -80 1 £ -80— :
[oX o
5] ()
[af - 1 [a} 1
90 1 90 .
-100 : -100+ 8
-110+ : -110+ .
-120+ . -120—+ .
-+ P-17(11) 06-Jan-16 **bias -+ P-17(11) 06-Jan-16 **bias
-130 - P-17(10) 09-Oct-15 **bias | -130— o P-17(10) 09-Oct-15 **bias |
| o P-17(9) 08-Jul-15 **bias | i o P-17(9) 08-Jul-15 **bias
-~ P-17(8) 07-May-15 **bias -~ P-17(8) 07-May-15 **bias
-140+ -0 P-17(7) 24-Apr-15 **bias -140—+ -o- P-17(7) 24-Apr-15 **bias
i - P-17(6) 16-Apr-15 **bias | | - P-17(6) 16-Apr-15 **bias
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Measured Load (k)
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Anchor Load (k)

Anchor #17 - Load Cell #17
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

AXIAL LOADS
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

STRONG AXIS (X-X) BENDING
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CUY-90-15.24 Slope Monitoring

Cleveland, Ohio
PID 96504
SME#: 069032.00

WEAK AXIS (Y-Y) BENDING
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

AXIAL LOADS
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

STRONG AXIS (X-X) BENDING
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

WEAK AXIS (Y-Y) BENDING

NN . . |
= lr\""“—mmrr"“‘_ """“WY'A el T i |
()
£ ull e I Ja “ .
S |
£ L P »b&
z ] T ) ML
(@]
-.g L) I L-'~'~--—-LL—-LJ %
(qg 4 = LY,

-6

-10
4/17/11 4/15/12 4/14/13 4/13/14 4/12/15
Date

—Tiebeam #1 ——Tiebeam #12 ——Tiebeam #13 ——Tiebeam #14 ——Tiebeam #26 = Average

Tiebeams - Anchor Side

46



CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

AXIAL LOADS
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CUY-90-15.24 Slope Monitoring

Cleveland, Ohio

PID

SME#: 069032.00

Bending Moment (kip-feet)
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CUY-90-15.24 Slope Monitoring
Cleveland, Ohio

PID 96504

SME#: 069032.00

WEAK AXIS (Y-Y) BENDING
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CUY-90-15.24 Slope Monitoring
PID 96504

Cleveland, Ohio

SME#: 069032.00

Drilled Shaft #1

(Weak Axis Bending)

Average for Period: July 9, 2015 thru October 9, 2015
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CUY-90-15.24 Slope Monitoring

PID 76117

Cleveland, Ohio

Drilled Shaft #9
Strong Axis Bending

EDP #09305G Average for Period: July 9, 2015 thru October 9, 2015
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Axial Load (kips)
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Bending Moment (k-ft)
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Axial Load (kips)
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Bending Moment (k-ft)
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