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INTRODUCTION

Instrument readings and interpretations for January 2014 are presented in this report. Readings
for this report were obtained between January 9 and 23, 2014. The format of this report is
changed from prior reports in that all figures showing the arrangement of instrumentation and
photos of the aggregate stockpiles have been moved to Appendix A. Plots of any readings
discussed in the report are included in Appendix B. Because of the scheduled demolition of the
existing bridge, expansion joint and truss spacing measurements are no longer taken and those
sections are omitted. We read the tiltmeters this quarter but expect that they will be lost in the
near future as demolition of the bridge continues.

PIEZOMETERS

This quarter’s readings show little change in the piezometer readings. In the discussion that
follows, we group the locations into those where we saw virtually no change, those where the
total head is continuing to change at an approximately constant rate, and those where pneumatic
piezometers are installed. Three locations of special note are discussed separately.

P-001, P-008, B-05-03, B-05-04.

Average total heads in the piezometers at these locations have remained nearly constant for at
least the past six months. In some cases we have seen daily changes of about one foot up or
down in the total heads, but the underlying average trend has been virtually constant.

P-002, P-004, B-05-02, B-05-11.
These are locations where the total head in one or both piezometers has continued to increase at a
nearly constant rate for at least the past 12 months.

P-003. In late July 2013, this location was covered with fill to create a pad for one of the
erection cranes. We have no data for this location since July 16. We anticipate that as the CCG1
contract is winding down, this fill will be removed. We could be on site when that occurs to
assist the contractor and perhaps save these instruments. Seven piezometers and an inclinometer
are installed at this location.

B-05-07. Piezometers at this location were damaged by construction on or about October 9,
2013. We discovered this on October 16 when we arrived on site to take the annual readings.
Both miniloggers were damaged beyond repair, and the piezometer cables were torn off. We
dug to expose the ends of the cables and checked for response from the piezometers, but there
was none. We installed three new RST piezometers on December 14, 2013 A multi-channel
logger was installed immediately to monitor grout pressures as the grout set. When we returned
to retrieve data in January, we found the logger partially filled with water and ice. We removed,
cleaned, and dried the logger but it did not respond and we were unable to retrieve any data. We
checked and verified that the protective cover was properly drained and installed a new multi-
channel logger on January 21, 2014. We also took a manual reading at that time. Prior to
installing the new multi-channel logger we replaced the foam seal on the damaged logger’s
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enclosure with caulk and tested the seal by submerging it in a water bath for several days. We
also replaced the seal on the replacement logger to make it more water tight. The plot included
in the appendix shows data prior to the piezometers being lost, along with the data points from
our January 21, 2014, manual readings with the replacement logger.

B-05-13. This location on the east side of the river has been inaccessible since July 2012 when
fill was placed over the instruments to create a pad for one of the erection cranes. Two
piezometers and an inclinometer are installed at this location. As with P-003, if we are on site
when the fill is removed, we may be able to assist the contractor and save these instruments.

Pneumatic piezometers B-101, B-105, and B-303.

Five pneumatic piezometers are installed at the three locations listed in the heading. Two are
installed at B-101 and B-105, and one is installed at B-303. Three of the five piezometers
indicate no change in total head this past quarter. Of the two remaining piezometers, the shallow
piezometer at B-101 indicates about a six inch drop in total head, and the deep piezometer at B-
105 indicates a six inch increase in total head. These changes are within the range of changes
that have been recorded during the last year. The pneumatic piezometers have generally been
indicating a gradual decrease in total head since about July 2009.

INCLINOMETERS

This quarter we took inclinometer readings with both our DGSI and new RST inclinometer
probes. Next quarter’s report will transition to the RST readings and plots. Where zone plots
have been kept, we will continue to maintain those plots.

Inclinometer surveys for 1-001, 1-002, I-003, B-05-03, B-05-04, B-05-11, B-101, B-102, B-
105A, and B-203 show no change or negligible change in displacement this quarter. In a few
instances, where movement has been occurring, the trend continued for the quarter, but
movements were not significant. The remaining inclinometer surveys are discussed below.

I-004. The inclinometer survey for this location indicates significant negative A and B-axis
displacement at the top of the slope tube. We saw no indication of such movement in the field
and cannot explain this apparent displacement. We note, however, that these readings were
taken on an extremely cold day such that the equipment was freezing almost immediately as it
was being pulled to the top of the slope tube. The apparent displacement may have been due to
the wheels on the inclinometer freezing, or the technician inadvertently pulling laterally on the
slope tube.

I-008. This quarter we again see an increase in A-axis displacement in the depth interval from
48 to 52 feet at I-008. This was the largest quarterly increase since January 2013. We also see a
slight increase is B-axis displacement in this depth range. A second zone of movement is
occurring at this location from 88 to 90 feet. We have seen approximately equal, but slight
increases in the displacement in each of the last three quarters.
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I-010. The inclinometer tube at I-010 was included in monthly readings through December
2013. The plot for this location in this quarter’s report is presented in the new format for the
RST equipment. We took the new baseline readings on December 24, 2013, with the December
monthly readings. The plot shows slight negative B-axis displacement above approximately the
50 foot depth. This is probably due to the lower accuracy of the B-axis readings. Apparent
displacement at the top of the tube may be due to weather conditions.

B-05-02. The inclinometer tube at B-05-02 was also included in the monthly readings through
December 2013. This quarter’s plot is presented in the new RST format referenced to the
December 24, 2013 baseline readings. We will continue posting readings to the zone plots
which have been maintained for this location since 2006. The plot of the January inclinometer
readings indicates negative A-axis displacement in Zone 2 at approximately 97 to 105 feet.
From the zone plot, this appears to be a “correction” since the displacement has now returned to
the July 2012 value. Plots for Zones 1 and 3 show only slight, virtually negligible,
displacements.

B-05-07. The protective cover and upper part of the inclinometer tube were damaged by the
construction on or about October 9, 2013. On October 16, 2013, we found a short section of
slope tube and the protective cover broken off, and the slope tube blocked. On December 4,
2013, with assistance from Independence Excavating, we excavated and exposed the top of the
tube. We placed a large section of pipe around the tube to protect it, and installed an extension.
Assuming, as is usually the case, that the blockage was in the upper part of the tube, our drill
crew attempted to flush the tube with a water stream. This occurred on December 13, 2013, and
was successful in clearing the tube to a depth of about 30 feet where the blockage seemed to be
solid. ODOT used a camera to examine the blockage, and on a second attempt on January 17,
2014, we were able to clear the tube to a greater depth using a high pressure water jet. A third
attempt on January 20, 2014, also using a high pressure water jet, was successful in clearing the
tube nearly to the bottom. We used the inclinometer probe to verify that the grooves inside the
tube had not damaged. The instrument tracked properly along the full depth of the tube.

Because of the frozen conditions, the excavation has not been backfilled. We will coordinate
with Independence Excavating to complete the backfilling in late March after the ground has
thawed. We will then cut the extension to proper length, install a new protective cover, and take
new baseline readings.

B-05-13. This location on the east side of the river has been covered and inaccessible since July
2012.

TILTMETERS

Figure 1 in Appendix A shows the location and direction of positive rotation for each of the
tiltmeters.

Changes in Tiltmeters 3, 4, 5, and 6 were negligible this quarter. Readings at these four
locations have remained virtually constant since July 2011.
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We saw a relatively large negative change at Tilt 1 in July 2013. The October reading changed
little from July. With this quarter’s reading, we again saw a negative change, although that
change is significantly less than what occurred in July. From July 2011 through April 2013, we
had seen some variation but little net change in readings at this location. In earlier years, the
readings had been positive by an amount nearly identical to the recent negative readings.

Readings at Tilt 2 and 7 indicate virtually no change from last quarter. Tilt 8 continues to trend
along the neutral axis with a slight decrease toward the axis this quarter.

STABILIZATION STRUCTURE

The general arrangement of the stabilization structure and its instrumentation is shown in Figures
2 and 3 in Appendix A.

Load Cells

All load cells remained constant except for seasonal variations. Average loads are within a few
kips of last quarter’s averages. Gauges 2 and 3 on Load Cell 8 continue to record erroneous data
intermittently. About 17% of the data for these gauges appeared to be valid this quarter; but
including these data results in an average load about 50 kips lower than the load that appears to
be normal for this load cell. The average load for this load cell excluding the data for these
gauges is reported in Table 2 below. If these intermittent “valid” readings continue to be
recorded, these gauges should be considered failed and dropped from the calculations. Gauge 4
on Load Cell 1 was recording intermittently last quarter but gave only one erroneous data point
this quarter. 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 B.

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

Gauge
Load Cell 1 ) 3 4 5 6
1 v v v v
8 v Intermittent | Intermittent v v
0 v v v v v v
17 v v v v v v
Anchors

With the exception of an occasional errant data point, loads recorded for all active strandmeters
on the instrumented anchors remained nearly constant this quarter. Plots of strandmeter loads
indicate slight seasonal variation on some strandmeters. These variations correspond to the
variations in the loads on the load cells. 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 gauges that have failed are indicated by an "%" in the table. Since there is nothing
of note shown in the plots, they are omitted from this report.
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Load Strandmeter (kips)
Anchor | 11 (kips) 1 2 3 4 5
1 466 -10.1 X +/- 0 X 1953
% change 0 x 0 X +0.8
8 373 25.4 65.2 -176 X x
% change -4.8 0 +0.1 x X
9 473 -18.4 8.2 2.3 194. 770.7
% change -3.2 0 -21.7 0 -0.1
17 364 -37.8 X -25.4 X 231.6
% change +6.2 x +1.6 x 0

Driven piles
Axial loads and bending moments in the driven piles remained consistent with past readings this
quarter. The only changes are attributed to the usual seasonal variations.

Tiebeams General

Data for the tiebeams was erratic and indecipherable from August 2012 through July 2013
apparently due to construction disturbance. Since July 2013, the quality of the data has
improved although erroneous data points are more frequent than they had been prior to August
2012. In some cases as much as 30% of the data on the anchor side and 48% of the data on the
drilled pier side is invalid. With these obviously invalid data points deleted, the underlying
trends become clear. Because of the amount of erratic data, none of the tiebeam plots have been
included in the appendix.

Tiebeams Anchor Side

Axial loads in the tiebeams on the anchor side vary during the season with loads generally
reaching a seasonal high in March and then dropping to the seasonal low in October. Changes
recorded this quarter are consistent with the changes that have occurred in the past, although
loads have generally been trending upward since 2010-11. With the exception of Tiebeam 1, the
axial loads this quarter are about 5% greater than they were at the same time in 2011.

Data for Tiebeam 1 reflects the seasonal change, but in this case, the axial load increased about
15 kips since last July. Loads in the remaining tiebeams were about the same at the end of this
quarter as they were in July.

With the exception of Tiebeam 1, the bending moments at the anchor end of the tiebeams varied
only slightly with the season with the variations consistent with past years. The data indicates
about a 5% decrease (1.3 kip-ft) in the strong axis bending moment, and 24% increase (0.7 kip-
ft) in weak axis bending moment in Tiebeam 1.
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Tiebeams Drilled Pier Side

On the drilled pier side, seasonal high readings are recorded in January and February and the
seasonal low readings are recorded in July and August. This is slightly out of phase with anchor
side. Readings at the end of the quarter should be about equal to the season high readings. For
Tiebeams 12, 13, and 26, the current readings are consistent with the readings in 2012. For
Tiebeams 1 and 14, the current readings are about 15 kips (33%) and 6 kips (4%) higher,
respectively, than in 2012. It is difficult to compare anything to the readings at this time in 2013
because there was virtually no valid data recorded during this time that year. The average
readings indicate a gradual increase in load. However, the average is heavily influenced by
Tiebeams 1 and 14 which may be inaccurate.

We still have a significant amount of invalid data being recorded for the bending moments at the
drilled pier end of the tiebeams. The general trend seems to indicate a gradual increase in both
strong axis and weak axis bending. The magnitude of the moments is relatively small so a
change of even one or two kip-feet appears significant.

Drilled Piers

Comparing axial loads and bending moments for the one-year average to the average for this
quarter shows a relatively large change in Pier 1. Axial load changed along virtually the entire
shaft length. Bending moments changed only in the top 40 feet. Although such changes are
normal, changes this quarter were greater than we have generally seen for a single quarter in the
past. Plots of axial load and bending moment vs. time are included for gauges at 16 and 58 feet.
These are representative plots showing the seasonal variation in axial load and bending moment
that occurs along the shaft. The plots show that the trend toward increasing axial load and
bending moment is continuing. We question the magnitude of these loads, which seem
extremely high, but the trends and variations in the loads seem to make sense. We note that the
seasonal increase in axial load at 58 feet is significantly greater than in past years. Plots for Pier
1 are included in Appendix B.

Changes in Pier 9 were negligible this quarter and those plots are not included.

Drilled Pier Inclinometers P-1, 3, 8, 9N, 10 and 17

We have been commenting on the apparent lateral displacements near the bottom of Pier 1 for
some time. The greatest change was in the B-axis direction this quarter. We see virtually no
change in the A-axis displacements. The plot for Pier 1 is included in Appendix B.

Changes in the inclinometer surveys for the remaining piers were negligible this this quarter.
AGGREGATE STOCKPILES

We observed and photographed the aggregate stockpiles on January 21, 2014, from vantage

points consistent with prior reports as depicted in Figures 4 and 5 in Appendix A. At that time,

we estimated that the two larger piles near the east fence were approximately 7 to 8 feet high
covering about 35 to 40% of the property. The toe of the closest pile was about 5 feet from the
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east fence line. The stockpiles that were in place last quarter remained virtually unchanged this
quarter.

This completes the January 2014 quarterly report for the CUY-90-15.24 Slope Monitoring
Project, ODOT PID 76117.

Repeft reviewgd by:

Report prepared by
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APPENDIX A
ARRANGEMENT OF INSTRUMENTATION
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Figure 1. Tiltmeter locations with arrows showing the direction of positive tilt.
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Figure 2. Pier cap with the location of inclinometers and strain gauges.
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Figure 4. Aggregate stockpile east of the ODOT right-of-way (January 21, 2014).
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Figure 5. Aggregate stockpile near ODOT’s east right-of-way fence (January 21, 2014).
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APPENDIX B
PLOTS OF INSTRUMENT READINGS
DISCUSSED IN THE REPORT
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CUY-90-15.24 Slope Monitoring

PID 76117 Drilled Shaft #1
Cleveland, Ohio (Weak Axis Bending)
EDP #09305G Average for Period: October 15 thru January 15, 2014
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SME Project#: 062943.00
Reading Date: 1/16/2014
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ODOT District 12 Geotechnical Engineer
Ohio Department of Transportation
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Re: July 2013 Quarterly Report
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Merklin in ODOT’s Central Office.
If you have any questions or comments regarding this report, please call.

Very truly yours,

SOIL AND MATERIALS ENGINEERS, INC.

Alan J. 3:3 P.E., D GE
Principal Co sultant

Attachments

Copy to: Chris Merklin, P.E., ODOT Central Office
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CUY-90-15.24 Slope Monitoring SME Project No 062943.00
July 2013 Quarterly Report August 30, 2013 — Page 1

INTRODUCTION

Instrument readings and interpretations for July 2013 are presented in this report. Readings and
data for this report were obtained between July 16 and 25, 2013. Plots of the quarterly readings
are included in the appendices. Since earthwork and foundation construction activities have
slowed there has been less change in the instrument readings. Therefore, this quarter, we
changed the organization of the report putting the piezometer plots in Appendix A and the
inclinometer plots, with the exception of the stabilization structure, in Appendix B. Reports for
the stabilization structure instrumentation remain in Appendix C. The plots are arranged in the
order that they are discussed in the report.

Data Logger Storage Problem Resolved

We reported last quarter that the data logger in Enclosure 2 was scanning but not storing data.
This issue began three days after the January quarterly data download and was not discovered
and resolved until May 14, 2013. That issue was resolved in May with the help of Geokon and
the datalogger has remained operational and successfully recorded data this quarter.

Loss of Data for Enclosure 1

When we returned for the July data download, we found that the datalogger in Enclosure 1 had
stopped recording on June 4th due to the loss of battery power. This resulted in a loss of data for
the load cells, anchors, and driven piles after June 4. A fully charged battery was installed in
July. We have checked and verified that the datalogger has remained operational and is
recording data.

PIEZOMETERS, APPENDIX A

We saw little or no change in total head for most piezometers this past quarter. The few
exceptions are discussed in the following paragraphs.

P-001. Total head in the shallow piezometer decreased about one-half foot this quarter. Total
head in the deep piezometer remained constant.

P-003. We include two plots for this installation in the appendix. In the first, we plot total head
vs. time since installation; in the second we plot total head vs. time since April 2007 to show
changes on a time scale that is compatible with the other instrumentation. Total head in the
piezometer at elevation 600 feet increased by about one-half foot. This continues the slight
upward trend in pore pressures at this depth. Change in the remaining piezometers was
negligible.

P-004. Protective covers have not been replaced for these instruments and the data loggers have
not been reinstalled. Manual readings since May 2012 have shown that total heads in both
piezometers are increasing. Although the total heads are increasing, the rate of increase is
gradually decreasing.

o=
SIS
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B-05-02

The original piezometers at this location were replaced in January 2012. Two plots are included
in the appendix; one includes data for both the original and the replacement piezometers; the
other includes data only for the replacement piezometers.

Total head in shallow piezometer increased this quarter after remaining nearly constant the prior
quarter. Total head in the deep piezometer has continued to increase at about the same rate since
April 2012.

B-05-11. Because of the ongoing construction activity, no protective covers are installed at this
location and we have not reinstalled the miniloggers. Manual readings have been taken instead.
Total head increased in both piezometers this quarter. This followed a quarter with no change in
total head in the shallow piezometer. In both the shallow and deep piezometers, the rate of pore
pressure increase is slowing.

B-05-13. We have not been able to read piezometers at B-05-13 since July 2012 when soil was
placed over the installation for work on Pier 5. Conditions at this location are shown in Figure 2
later in the report.

B-101. Pressure head in the shallow piezometer was zero again this quarter so the total head is
equivalent to the elevation head. This indicates that the groundwater elevation is at or below the
elevation of the piezometer. Total head in the deep piezometer decreased about 0.4 feet.

B-105. Total head increased 0.4 feet in the shallow piezometer, and decreased 0.2 feet in the
deep pieczomcter this quarter. Total head (pore pressure) appears to be trending downward in
both piezometers.

B-303. Total head decreased 0.7 feet at this location this quarter. Readings since July 2009
indicate a very slight downward trend in the pore pressure (1.57 x 10~ feet /day).

INCLINOMETERS, APPENDIX B

Inclinometer surveys for 1-001, 1-004, 1-010, B-05-03, B-05-11, B-105A and B-203 show no
change or negligible change in displacement this quarter. Some of the zone plots for these
mstruments indicate significant variation from reading to reading. These variations are caused
by slight differences in the readings due to instrument accuracy and changes to the bias
corrections. The remaining inclinometer surveys are discussed below.

I-002. Changes in the A-axis displacements were negligible this quarter. The plot shows some
apparent B-axis displacement of the upper 40 feet of the tube. This is likely due to an errant
reading.

I-003. Approximately 4 feet of soil was excavated from around the instruments at this location
on July 23, 2013. This is shown in Figure 1. The excavation caused the displacement seen in the
top 4 feet of the inclinometer plot. Changes were negligible below 4 feet.
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Figure 1. Approximately 4 feet of soil was excavated from around the instruments at P/I-003 on
July 23, 2013. The protective covers at this location were not concreted in place because

additional construction was expected. Sometime after this photo was taken, a large quantity of
fill and rubble was placed over this installation.

I-008. Inclinometer readings this quarter indicate negligible change in the A-axis displacements
since last quarter except for the top 4 feet of the slope tube which indicates some slight positive
displacement. The B-axis plot shows an apparent reversal of the displacement that appeared in
the April readings. These displacements are likely due to errant data points, although it is
possible that the protective cover may have been bumped resulting in the A-axis displacement.

B-05-02. We continue to see an increase in A-axis displacement at a depth of about 38 feet at
this location. The resultant zone plot for this depth indicates a decrease in displacement. This is
due to the B-axis displacement which is probably due to an inability to adequately correct the
bias for the B-axis displacement. We expect that this will correct itself with the next scheduled
scan of this inclinometer tube.

B-05-04. Changes in displacement this quarter were negligible. However, the zone plot for the
resultant displacement at 115 feet indicates a significant change in movement. This plot is
exaggerated because of the small magnitude of the displacements and a slight difference in the
bias correction.

B-05-07. The inclinometer scans indicate rotation of the inclinometer tube above about 140 feet
which is not removed by the bias corrections. We have seen some of this in the past on the B-
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axis but not so much on the A-axis. It is likely that this is due to errant readings in the 120 to
140 foot depth range and should correct itself with the next readings.

B-05-13. We are still unable to obtain readings at B-05-13 because the instruments are covered.
Figure 2 shows the area.

B-101. The plot for this inclinometer continues to show A-axis lateral displacement which we
believe may be due to displacement at the tip of the tube due to insufficient embedment to
provide fixity. This was discussed in detail in last quarter’s report.

B-102. This quarter’s readings indicate the possibility of some A-axis displacement (down
slope) of the upper 20 feet of the slope east of the bridge.

Figure 2. Fill was placed over the instruments at B-05-13 to create a pad for equipment.

TILTMETERS, APPENDIX C

Changes in Tiltmeters 3, 4, 5, and 6 were negligible this quarter. This quarter’s reading at Tilt 1
shows a large negative change. This may be an errant reading but should be watched since Tilt 7
is also changing. The reading at Tilt 2 decreased returning almost to the trend that has continued
since the tiltmeters were installed. This completes an annual “bump” away from the general
trend that has been repeating since 2006-07. Tilt 7 has been trending positive for the past year
where previously these readings were slightly negative. Tilt 8 shows a positive change this
quarter that is slightly larger than the changes recorded in the past. Readings at this location
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have trended along the zero line with the exception of 2010-11 when the readings increased in
the negative direction before correcting in July 2011. Figure 3 shows the location and direction
of positive rotation for each of the tiltmeters.

y2 $° _—"North
—> 1 North —» 5 h;:
(vd
o]
f 4 f 8 g
—» 3 South > 7 %
Q
WEP Pier 1

Figure 3. Tiltmeter locations with arrows showing the direction of positive tilt.

STABILIZATION STRUCTURE, APPENDIX C

The general arrangement of the stabilization structure and its instrumentation is shown in Figures
4 and 5.

As indicated in the introduction, the datalogger in Enclosure 1 stopped recording after June 4.
Comments for the load cells, anchors, and driven piles in this section of the report are based on
data through June 4, 2013.

River Side
SN
o 8 o0
\_ o #
%
- R o
//l \ Jf/ 3 \‘\‘ I ‘) 6 7/ \
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Drilled Shaft (typical) Land Side ¢ Sister bar strain gage

Figure 4. Pier cap with the location of inclinometers and strain gauges.
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Figure 5. Plan of the stabilization system showing the locations of the instrumented foundation
elements.
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Load Cells

There was no appreciable change in the load cell readings for Load Cells 1, 9, and 17 through
June 4, except for erroneous data points for Load Cell 1 on May 21 and June 2, 2013. These
were caused by single erroneous data points for Gauge 1 on May 21 and Gauge 4 on June 2.
When the datalogger in Enclosure 1 was restored on May 14, 2013, Gauges 2 and 3 on Load Cell
8 had stopped recording. This caused the jump in the plot of the loads recorded for this load cell.
Table 1 shows which gauges were active in each of the load cells this quarter.

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

Gauge
Load Cell 1 ) 3 4 5 5
1 v v v v
8 v v v
9 v v v v v v
17 v v v v v v
Anchors

With the exception of an occasional errant data point, loads recorded for all strandmeters on all
anchors remained nearly constant this quarter. Loads for the strandmeters that are still
functioning are listed in Table 2. Strandmeter gauges that have failed are indicated by an "X" in
the table. The average load for the load cell corresponding to each anchor is also listed. If the
strandmeters were functioning properly, we would expect to see loads increasing from
Strandmeter 1 to Strandmeter 5 in each of the anchors and none of the strandmeter loads would
exceed the load in the corresponding load cell. We should not see large negative (compression)
loads such as for Strandmeter 3 on Anchor 8.

Table 2. Strandmeter loads for the four instrumented anchors, tension is positive.

Load Strandmeter (kips)
Anchor | 11 kips) 1 2 3 4 5
1 462 -10.2 X +/- 0 X 1919
8 370 27.9 65.2 -175.8 X X
9 468 -18.7 8.2 2.8 194.3 770
17 358 -37 X -24.9 X 232.5

Driven piles

Some erroneous data was reported for the driven piles last quarter. This only affected the
average plots. Plots for the individual piles were not affected. The average plots have been
corrected in this quarter’s report.

The axial loads have changed very little since the change in axial load that occurred on March

16, 2013. That change affected all piles except Pile 34. The loads in Piles 1 and 34 continue to
trend slightly down (Pile 1) or up (Pile 34).
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Both strong axis and weak axis bending moments remained virtually constant this quarter. The
single exception is strong axis bending in Pile 1 which has been trending toward zero since mid-
March of this year.

Tiebeams

Data for the tiebeams has become erratic and meaningless since about August 2012. Data from
January 12 through May 1, 2013 was lost due to the shutdown of the datalogger in Enclosure 2.
This was discussed in last quarter’s report. The long straight-line parts of the tiebeam graphs in
this report are for the period when data was lost. Data was recorded for all gauges this quarter
but it is apparent from the plots that the data is meaningless despite the fact that we “cleaned” the
data keeping only the most credible data points.

Four gauges are mounted at each tiebeam section. All four gauges are needed to calculate the
axial loads and bending moments. Data for some gauges on the anchor side is still good but the
loss of other gauges makes it impossible to calculate meaningful loads and moments. Virtually
all gauges on the drilled pier side are giving erratic readings.

Gauges began failing in early September 2012. This corresponds to the time when contractors
excavated to create a level pad and began staging equipment and materials under the bridge
between the pier cap and the pile cap. It seems apparent that this activity damaged the gauges,
and it’s obvious that the gauges are not going to recover. We therefore will continue to look at
the data, but will stop reporting results for the tiebeams, unless, in the unlikely event, that we
again see any meaningful results.

Should there be any failures, we should see that in the data for the driven piles, anchors, and
drilled piers which do not appear to have been affected. Consideration might be given to
restricting access to this area under the bridge during the next stage of construction.

Drilled Piers

The attached plots compare the current quarter average readings to the one-year average for
Drilled Piers 1 and 9. Plots of axial load and bending moment vs. time are also included for
selected depths. For Pier 1, the plots for gauges at 16 and 58 feet are included; for Pier 9, the
plots are for 17 and 50 feet. These plots show the season variation in axial load and bending
moment. Plots for other depths show a similar pattern. The straight line section of the plots is
due to the shutdown of the datalogger in Enclose 2 as discussed in last quarter’s report.

The axial load and bending moment in Pier 1 changed the most at the top of the shaft where the
difference was less than 5%. Changes below 16 feet were negligible for axial load except at 114
feet where the change was about 5%. Changes below 30 feet were negligible for bending
moment.

For Pier 9, the largest changes occur in the upper approximately 25 feet of the shaft. The largest
axial load change was 5.2% and the largest bending moment change was 9.7%. Changes below
25 feet were less than about 2%.
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Drilled Pier Inclinometer Surveys
Changes in the drilled pier inclinometer surveys were negligible this quarter.

EXPANSION JOINTS AND TRUSS OPENINGS

Location of Measurements
The general location of the bridge deck and truss expansion joint measurements is shown in

Figures 6 and 7. Measurements and temperatures at the time of the measurements are plotted in
Figures 8 and 9. Truss and deck measurements were taken on April 18, 2013.

Expansion joints are measured along
the curb in the west bound (WB) lane.

North truss expansion joints are ah
measured below in span 2. . o
; =
o
o P = = T “North Truss~
'd!; | | |
vl N ®|
& 2 3
ol Q| al
$ | !
) feensienmsinst s s oo m o s oy L -Sﬂ”? lufs.

Deck expansion joint is no longer gu
accessible in this area due to T~ East Bound (EB) expansion
shoulder removal. 5 joints are measured along the
Q curb. South truss expansion
joints are measured in span 2.

Figure 6. General location of the expansion joint measurements.
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Figure 7. Locations of measurements for the bridge deck expansion joints.
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Bridge Deck Expansion Joints

Expansion joint measurements on the bridge deck are taken near the west end pier and Piers 2
and 4. The plots in Figure 8 are labeled 1WB for the expansion joint at the west end pier in the
westbound traffic lane, 2WB for the expansion joint near Pier 2 in the westbound traffic lane,

and so forth. Measurements of the expansion joints in the eastbound traffic lanes are similarly
labeled with EB substituted for WB in the label.

Temperature at the time of this quarter’s expansion joint measurements was 3 degrees higher
than last quarter. Changes in the gap measurements were similar in magnitude to the changes
that have occurred in the past for similar temperature differences. Compare, for example, the
difference this quarter to the differences observed from December 2011 to January 2012. With
few exceptions, in the past, when the temperature increased the gap in the expansion joints
decreased and vice versa. Changes this quarter are consistent with the past trend except at 1EB
and 1WB where the trend is reversed; that is, the gap increased with the temperature increase.
This reversal of the “normal” trend also occurred at these same two locations in the October
2010 to February 2011 quarterly readings.
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Figure 8. Bridge deck expansion joint and temperature measurements July 25, 2013.
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Bridge Truss Openings
Four locations, A, B, C, and D, are measured on the north and south trusses at span 2, floor beam

12. The plots in Figure 9 are labeled NA, NB, etc., for the north truss and SA, SB, etc., for the
south truss.

We see the same general trend in the truss measurements with gaps increasing as temperatures
decreased and vice versa. We saw some short term deviations from the trend during the time that
monthly measurements were taken. This quarter all measurements decreased with the slightly
higher temperature with the exception of measurement NA. At NA the measurement increased

slightly.
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Figure 9. Bridge truss joint spacing and temperature measurements July 25, 2013.

AGGREGATE STOCKPILES

We observed and photographed the aggregate stockpiles on July 16, 2013. At that time, we
estimated that the two larger piles near the east fence were approximately 25 to 30 feet high
covering about 50% of the property. The closest pile was about 5 to 10 feet from the east fence
line. The amount of material stockpiled increased since last quarter, but the distance from the

fence line is about the same.
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Figure 10. Aggregate stockpile east of the ODOT right-of-way (July 16, 2013).
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Figure 11. Aggregate stockpile near ODOT’s east right-of-way fence (July 16, 2013).
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This completes the July 2013 report for the CUY-90-15.24 Slope Monitoring Project, ODOT
PID 76117.

Report prepared by: Report reviewed by:
M’h LY
Alan J. Edser, P:E., D QB Seth Molenaar

Principal Congulta Material Specialist
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APPENDIX B
INCLINOMETERS
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SME Project#: 062943.00
Readin Date: 7/18/2013
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SME Projecti#: 062943.00
Reading Date: 7/25/2013
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B-05-03, A-Axis
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B-05-07, A-Axis

B-05-07, B-Axis

SME Projecti#: 062943.00
Reading Date: 7/18/2013
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B-105A, A-Axis

B-105A, B-Axis

SME Project#: 062943.00
Reading Date: 7/18/2013
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B-203, A-Axis

B-203, B-Axis

SME Project#: 062943.00
Reading Date: 7/25/2013
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APPENDIX C
TILTMETERS AND STABILIZATION STRUCTURE
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CUY-90-15.24 Slope Monitoring

PID 76117 Drilled Shaft #1
Cleveland, Ohio (Weak Axis Bending)
EDP #09305G Average for Period: May 8 thru July 16, 2013
Axial Load (k) Bending Moment (k-ft)
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CUY-90-15.24 Slope Monitoring

PID 76117

Cleveland, Ohio
EDP #09305G

Drilled Shaft #9
Strong Axis Bending
Average for Period: May 8 thru July 16, 2013
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Depth in feet

P-1, A-Axis P-1, B-Axis
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Depth in feet

P-3, A-Axis
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Depth in feet

P-8, A-Axis
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Re: October 2013 Annual Report
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Principal Consyltant
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INTRODUCTION

Instrument readings and interpretations for October 2013 are presented in this report. Readings
and data reduction for this report were obtained between October 16 and November 5, 2013.
Plots of the quarterly readings are included in the appendices with piezometer plots in Appendix
A, inclinometer plots in Appendix B, and plots for the tiltmeters and stabilization structure,
including the inclinometers in the piers, in Appendix C.

PIEZOMETERS, APPENDIX A

We saw little or no change in total head for most piezometers this past quarter. The few
exceptions are discussed in the following paragraphs.

P-001. Total head in the shallow piezometer has decreased by about one-half foot since June of
this year. Total head in the deep piezometer remained constant. From November 2012 through
June 2013 pore pressures in both piezometers dropped with the rate of drop in the shallow
piezometer being greater than it has since June.

P-002. Pore pressures in the shallow piezometer have been increasing since the piezometers
were installed and the grout fully set in about October 2011, except for a short time when the
pressures dropped in early part of 2012. There have been three periods of increasing pore
pressures all with slightly different rates. Since November 2012 the rate of increase has been
slower but has remained steady. Pore pressures in the deep piezometer generally followed the
same pattern as the shallow piezometer through April 2012 although the rates of increase were
significantly greater. Since that time, while pore pressures in the shallow piezometer were
increasing, pore pressures in the deep piezometer were decreasing. This continued until the end
of 2012. Since then, pore pressures in the deep piezometer have remained virtually constant,
although we may currently be seeing a slight increase in pore pressures that started in July of this
year.

P-003. Sometime after the July readings this installation was covered to create a crane pad for
erection of the new bridge and is not accessible. Therefore, we have no new quarterly data for
this installation. The plot in the appendix shows pore pressures since the seven piezometers were
installed at this location. Piezometers installed at elevation 600 and above recorded no pore
pressure change since October 2012. Pore pressures in piezometers at 550 and 580 feet have
continued to increase since the beginning of June 2012, although the rates of increase have
slowed this year. Total head changes have been 1 foot at elevation 580 feet and 3 feet at
elevation 550 feet. Pore pressures have decreased continuously since June 2012 in the deepest
piezometer (elevation 458 feet). The rate of decrease slowed through about November 2012 and
has remained virtually constant since. The decrease this year has been just 0.5 feet.

P-004. Protective covers have not been replaced for these instruments and the data loggers have
not been reinstalled. Manual readings since May 2012 have shown that total heads in both
piezometers are increasing. The rate of increase had been gradually decreasing, but has
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remained nearly constant since October 2012. Changes this year have been 1 foot in the shallow,
and 2.5 feet in the deep piezometers.

P-008. Pore pressure changes at this location have been negligible since May 2012.

B-05-02. The original piezometers at this location were replaced in January 2012. Two plots are
included in the appendix; one includes data for both the original and the replacement
piezometers; the other includes data only for the replacement piezometers.

Pore pressures in both piezometers at this location have been increasing since April 2012. The
rate of increase in the shallow piezometer slowed after October 2012. The average rate of
increase has remained nearly constant since then, although there has been some significant
variation about the average rate with three short periods when pore pressures dropped. During
this year, the total head increased about 2 feet. Pore pressures in the deep piezometer have
continued to increase at a decreasing average rate since April 2012. Since June 2013, the rate of
increase has been constant at about 1.5 feet per year.

B-05-03. Pore pressures in both piezometers at this location have been trending downward since
March 2011. This quarter the total head in both piezometers dropped about 1 foot. Total head
change in the shallow piezometer was only about 0.3 feet during the prior three quarters resulting
in a net decrease for the year of about 1.3 feet. Total head in the deep piezometer increased
during the prior three quarters so that the net change since October 2012 has been a drop of about
0.5 feet.

B-05-04. Ignoring the few extreme data spikes, average total head in the shallow piezometer
remained constant for the year. Total head in the deep piezometer has been slowly increasing
since April 2012. The total head increase this year was about 0.5 foot.

B-05-07. Miniloggers at this location were damaged by construction activities on October 9,
2013. Although both miniloggers were damaged beyond repair, we were able to retrieve data for
the shallow piezometer through the date when the miniloggers were damaged and the cables
were torn off. No quarterly date was retrieved for the deep piezometer. We saw a slight drop in
pore pressures in both piezometers during the summer months of 2012 with a low reached in late
June. The net pore pressure change in the shallow piezometer was negligible for the year.

B-05-11. Because of the ongoing construction activity, no protective covers are installed at this
location and we have not reinstalled the miniloggers. Manual readings have been taken.

Total head in both piezometers has been increasing since May 2012 following a 10 month period
when total heads dropped as much as 11 feet. The rate of pore pressure increase continues to
slow. Total head increase since October 2012 has been 1.7 feet in the shallow piezometer, and 3
feet in the deep piezometer. Increases this quarter were 0.2 and 0.4 feet in the shallow and deep
piezometers, respectively.
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B-05-13. We have not been able to read piezometers at B-05-13 since July 2012 when soil was
placed over the installation for work on Pier 5.

B-101. Plots show that total head was at the piezometer tips for both piezometers from July to
October 2012. Thus, the actual groundwater elevation was at or below the elevation of the
piezometer tips. This occurred again from April to July this year for the shallow piezometer.
Total head also dropped in the deep piezometer but did not drop below the elevation of the
piezometer tip. This past quarter pore pressures increased in both piezometers. Total heads this
October were 1.2 and 0.7 feet higher than a year ago in the shallow and deep piezometers,
respectively.

B-105. Total head dropped in the shallow piezometer and increased in the deep piezometer by
the same amount (0.4 feet) this quarter. Total heads in October 2013 were the same and 0.4 feet
higher in the shallow and deep piezometers, respectively, as they were at the time of the October
2012 readings. Total head (pore pressure) continues to trend downward in both piezometers.

B-303. Only one piezometer is functioning at this location. This quarter's pore pressure reading
indicates no change in total head at the elevation of the piezometer since last quarter. For the
year, the total head decreased 0.4 feet. Pore pressures have been decreasing since July 2007, and
readings since July 2009 indicate a downward trend in the pore pressure of 0.6 feet/year.

INCLINOMETERS, APPENDIX B

Inclinometer surveys for 1-001, 1-002, 1-004, 1-010, B-05-04 and B-05-11 show no change or
negligible change in displacement this year. Zone plots associated with some of the
inclinometers are included with the attachments. Some of these plots indicate significant
variation from reading to reading. This is caused by slight differences in the readings due to
instrument accuracy and changes to the bias corrections. The remaining inclinometer surveys are
discussed below.

I-003. The area around this installation was covered some time after the July readings and we
were not able to obtain readings this quarter. Displacement of the top approximately 8 to 10 feet
of the slope tube was caused by excavation around the tube. This occurred on two occasions, the
latest on July 23, 2013. Aside from that, our readings show no movement since October 2012.

I-008. Inclinometer readings this quarter indicate a slight increase in A-axis displacement in the
depth interval from 48 to 52 feet. Movement at this depth began to show in the inclinometer
readings in the last half of 2012. The first significant increase in displacement was seen in the
January 2013 readings. During 2013 the movement continued to increase at a very slow rate.
For this year we estimate that the displacement increased by about 20%. A second zone of
movement is occurring from 88 to 90 feet. Most of the displacement in this depth zone occurred
during 2012. The displacement, which is very small, approximately doubled in January 2013,
but has not changed since.

o=
S






CUY-90-15.24 Slope Monitoring SME Project No 062943.00
October 2013 Annual Report December 16, 2013 — Page 4

B-05-02. We continue to see an increase in A-axis displacement from 37 to 41 feet at this
location. The zone plot of resultant displacements for this depth interval indicates an increase in
displacement larger than we have seen since August 2012. Much of this may be due to the less
accurate B-axis reading. Prior to this reading, displacement had been increasing but the rate of
movement appeared to be slowing. Displacement this quarter was more than double the total
displacement for the prior three quarters. Two deeper zones are also monitored at this location.
There has been no movement in either zone since at least April 2011.

B-05-03. Zone plots are included for three depth zones for this location. Since about April 2011
there has been no displacement in the shallow zone. The plot simply mirrors the displacement
that is occurring in the zone from 32 to 42 feet. The rate of displacement in this zone increased
from October 2012 through April 2013 and slowed after that. The October 2012-January 2013
plot for the 121 to 123 foot depth zone indicates an increase in displacement. Plots for the
remaining quarters of 2013 show no displacement. For both zones that are showing an increase
in displacement, the average rate of displacement has remained constant since January 2010.

B-05-07. This location was damaged by construction on October 9, 2013. The top of the slope
tube was broken off and the tube was filled at least partially with soil. This location will be
uncovered and the inclinometer tube will be extended. We will attempt to flush the tube and
resume readings.

The July plot shows an apparent rotation of the inclinometer tube above 120 feet. This does not
show in the incremental plot which is also included with the attachments. However, an
interesting pattern appears in the incremental plots where we see a spike at each 10 foot interval
in the A-axis readings. We believe this may indicate that there is a slight gap in the casing joints
and one of the inclinometer probe wheels may stop at the joints causing this spike. This would
not affect the B-axis readings, and we do not see the same pattern occurring in those readings.
Even the slightest change in the stop points for the readings could affect the cumulative plots. It
is likely that there was no slope movement at this location from October 2012 through July 2013.

B-05-13. We were unable to obtain readings at B-05-13 this year because the instruments were
covered by fill for a crane pad.

B-101. April 2013 readings indicated rotation of the tube in both axis directions. This may have
been due to an erroneous data point(s) in the bottom part of the tube. The July and October 2013
readings are nearly identical. It seems likely that there has been no movement at this location
and the apparent displacement in the bottom 30 to 40 feet of the slope tube is due to insufficient
embedment to provide full fixity.

B-102. Displacements for two depth zones are plotted for this location. Readings for the
October 2012-January 2013 quarter indicated reverse displacement in the 65 to 67 foot depth
zone; this quarter's readings indicate no change in this zone. Similar reversals of less magnitude
have occurred each year. This is likely due to adjustments in the bias corrections that try to align
the plots for each set of readings within the depths where the slope tube should be fixed.
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Matching is extremely difficult due to the small magnitude of the displacements. It is unlikely
that any actual movement has occurred at this location since at least June 2012.

B-105A. The zone plot for the 105 to 109 foot depth interval indicates a decrease of about 0.07
inches of resultant displacement. The inclinometer plots indicate that this displacement is
virtually all B-axis displacement. It is likely that the apparent displacement is due to the lower
B-axis instrument accuracy. The most significant displacement at this location is occurring in
the upper approximately 30 feet of the profile as indicated by the Zone 1 plot. About 0.5 inches
of displacement has occurred since July 2012 with the majority of that occurring between July
and January 2013. The zone plot indicates no increase in displacement since January.

B-203. The only significant displacement at this location is occurring in Zone 2 between 54 and
58 feet where about 0.1 inches of displacement has occurred since June 2012. Most of this
displacement occurred between June 2012 and January 2013. Movement has continued at a
constant but slower rate since January. The Zone 5 plot combines the displacements in Zones 1
and 2 and indicates that the average rate of movement is continuing along the long term
historical trend.

TILTMETERS, APPENDIX C

Changes in Tiltmeters 3, 4, 5, and 6 were negligible again this quarter. Readings at these four
locations have remained virtually constant since July 2011.

Tilt 1 saw a relatively large negative change last quarter, which at the time, we thought might be
an errant reading. However, this quarter’s reading is about the same as last quarter. From July
2011 through April 2013 we had seen some variation but little net change in readings at this
location. In earlier years the readings had been positive by an amount nearly identical to the
recent negative readings.

Readings at Tilt 2 have continued to decrease following a trend that has continued since the
tiltmeters were installed.

Tilt 7 has been gradually increasing since July 2012 and that trend continued this quarter.
This quarter’s reading at Tilt 8 was slightly positive and nearly the same as last quarter. Prior to
last quarter, and since July 2012, tilt readings at this location showed little variation and were

trending along the neutral axis.

Figure 1 shows the location and direction of positive rotation for each of the tiltmeters.
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Figure 1. Tiltmeter locations with arrows showing the direction of positive tilt.

STABILIZATION STRUCTURE, APPENDIX C

The general arrangement of the stabilization structure and its instrumentation is shown in Figures

2 and 3.
River Side
i 8 % v ol
© ) o!0
\_ B // \
N /N SO 7N
| b 3 \ « [ 9 \ \
E 'l O ) \ / {0 17 )
~ r \ __// \9_ - . /J
— Y i
Q Inclinometer
Drilled Shaft (typical) Land Side * Sister bar strain gage

Figure 2. Pier cap with the location of inclinometers and strain gauges.
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Figure 3. Plan of the stabilization system showing the locations of the instrumented foundation
elements.
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Load Cells

Loads in Load Cells 1, 9, and 17 have remained constant except for seasonal variations. A
number of erroneous data points (large drops) were recorded for Load Cell 1 this quarter. These
were caused by erroneous and intermittent data points recorded for Gauges 1 and 4. Gauges 2
and 3 on Load Cell 8 recorded data for short periods this quarter. About 40% of the possible
data points were recorded. This causes the jump in the plot of the load for this load cell. Table 1
shows which gauges were active in each of the load cells this quarter.

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

Gauge
Load Cell 1 3 3 4 5 6
il 4 Intermittent v v
8 v Intermittent | Intermittent v 4
9 v v v v v v
17 v v v v v v
Anchors

With the exception of an occasional errant data point, loads recorded for all strandmeters on all
anchors remained nearly constant for the quarter and for the year. The plots indicate slight
seasonal variations in the loads on some strandmeters. These variations correspond to the
variations in the loads on the load cells which are also included with the strandmeter plots.

Average loads this quarter for the load cells and the strandmeters that are still functioning are
listed in Table 2. Strandmeter gauges that have failed are indicated by an "%" in the table.

Data indicates that the load in Strandmeter 5 on Anchor 1 has been increasing since February
2011. This apparent increase continued through this year. Although the load indicated by this
strandmeter may be increasing, the magnitude of the load is clearly incorrect since it exceeds the
load in the anchor. The large negative (compression) load indicated for Strandmeter 3 on
Anchor 8 is also incorrect since negative loads are impossible. Other loads that are clearly
incorrect include Strandmeter 5 on Anchor 9, which exceeds the anchor load, and Strandmeters 1
and 3 on Anchor 17 which are both negative.

Table 2. Average strandmeter loads for the four instrumented anchors, tension is positive.

Load Strandmeter (kips)
Anchor | 17 (kips) 1 2 3 4 5
| 468 -10.1 x +/- 0 X 1937
8 325 26.7 65.2 -175.8 x x
9 473 -19.0 8.2 2.8 194.3 771.2
17 363 -35.6 x -25.0 x 231.7
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Driven piles

Axial loads in Piles 17, 18, and 19 decreased by 8 kips on March 16, 2013. The load in Pile 1
decreased by 17 kips from March 16 to 20. That change did not occur in Pile 34. The loads in
Piles 1 and 34 continued to trend slightly down (Pile 1) or up (Pile 34) throughout the year.

With the exception of Pile 1, both strong axis and weak axis bending moments remained
virtually constant this quarter. Some seasonal variation is apparent in the bending moment plots.
After the change that occurred in mid-March of this year, the strong axis bending moment in Pile
1 gradually decreased changing from positive to negative in mid-July. This is caused almost
entirely by changing data in Gauge 3, which since March has gone from -80 to +10 micro strains.
The change has not significantly affected the weak axis bending moments.

Tiebeams

Data for the tiebeams was erratic and meaningless from August 2012 through July 2013. Some
data was lost due to a shutdown of the datalogger in Enclosure 2. The long straight-line parts of
the tiebeam graphs are for this period. In our last report we concluded that the gauges had been
damaged and were unlikely to recover. With this quarter's readings, however, we can see that
since July the readings have stabilized and have virtually returned to normal.

Plots for axial loads on the anchor side show similar seasonal variations but somewhat higher
loads than for the same period in 2012. Strong axis, anchor side, bending moments show less
season variation than the axial loads and are similar in magnitude to the loads recorded for the
same period a year ago. The single exception is Tiebeam 1 where the plot shows a decrease of
about 3 kip-feet of moment this current quarter with moments being about 2 to 5 kip-feet lower
than a year ago. Weak axis, anchor side, bending moments also show little seasonal variation,
and are similar in magnitude to the moments recorded a year ago. Here again, the single
exception is Tiebeam 1, which shows an increase during the quarter and moments -1 to -2 kip-
feet greater than a year ago.

Plots for axial loads on the drilled pier side show similar load magnitudes but significantly less
seasonal affects that for the same period in 2012. Strong axis, drilled pier side, bending
moments show similar seasonal variation to a year ago but bending moments are slightly higher.
Weak axis, drilled pier side, bending moments show little seasonal variation and loads are
similar to a year ago. Data for Tiebeam 1 has continued to be somewhat more erratic than for the
other tiebeams.

Drilled Piers

The attached plots compare the current quarter average readings to the one-year average for
Drilled Piers 1 and 9. Plots of axial load and bending moment vs. time are also included for
selected depths. For Pier 1, the plots are for gauges at 16 and 58 feet; for Pier 9, the plots are for
gauges at 17 and 50 feet. These plots show the seasonal variation in axial load and bending
moment that occurs at all depths along the drilled shafts, although the seasonal effects become
less with increasing depth. The straight line section of the plots is due to the shutdown of the
datalogger in Enclose 2 that occurred during the second quarter of this year.
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This quarter, the axial load in Pier 1 changed the most in the bottom part of the shaft, and the
bending moment changed the most in the upper part of the shaft. Percent change varies along the
shaft with the magnitude of the load or moment. For the most highly stressed parts of the shaft,
the differences were less than 2% in the axial load and 3.5% in the bending moment. Maximum
and minimum loads and moments for the year were within the range of prior years.

This quarter for Pier 9, changes in axial load vs. the annual average were between 1.5 and 3.5%
along the entire length of the shaft. The largest change in bending moment occurred at the top of
the shaft where the moment increased 8.8%. For the most highly stressed parts of the shaft, the
changes in bending moment were less than 2.5%. The depth plots show that axial load has been
trending upward in this shaft. Bending moment has been trending upward at 17 feet and
downward at 50 feet.

Drilled Pier Inclinometer Surveys P-1, 3, 8, 9N, 10 and 17

The lateral displacement, or bulge, between about 110 and 150 feet in Pier 1 increased
throughout the year with the largest increase occurring from January to April. The inclinometer
plot for Pier 8 indicates B-axis lateral rotation below about 118 feet. The only change this year
occurred from January to April. Changes in the inclinometer surveys for the remaining piers

were negligible this year.

EXPANSION JOINTS AND TRUSS OPENINGS

Location of Measurements

The general location of the bridge deck and truss expansion joint measurements is shown in
Figures 4 and 5. Measurements and temperatures at the time of the measurements are plotted in
Figures 6 and 7. Truss and deck measurements were taken on October 18, 2013.

Expansion joints are measured along
the curb in the west bound (WB) lane.

North truss expansion joints are N°ﬂ“
measured below in span 2. § /
g
N == =" T “North Truss
a&: | | |
3l Ny o
S @ o
Wi Q| i
m L . .
$! | I
ommrzsrzmmar bz s mm s a1 SOUth Truss
el . i e 7 _______________ _

Deck expansion joint is no longer §>
accessible in this area due to 5 East Bound (EB) expansion
shoulder removal. > joints are measured along the
& curb. South truss expansion
joints are measured in span 2.

Figure 4. General location of the expansion joint measurements.
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Figure 5. Locations of measurements for the bridge deck expansion joints.

Bridge Deck Expansion Joints

Expansion joint measurements on the bridge deck are taken near the west end pier and Piers 2
and 4. The plots in Figure 6 are labeled 1WB for the expansion joint at the west end pier in the
westbound traffic lane, 2WB for the expansion joint near Pier 2 in the westbound traffic lane,
and so forth. Measurements of the expansion joints in the eastbound traffic lanes are similarly
labeled with EB substituted for WB in the label.

Temperature at the time of this quarter’s expansion joint measurements was about 17 degrees
lower than last quarter. All gap measurements increased this quarter with the drop in
temperature. Changes this year were proportionately smaller than in past years due to the
smaller temperature difference between the September and October reading dates vs. prior years
when we saw differences of about 30 degrees.
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Figure 6. Bridge deck expansion joint and temperature measurements October 18, 2013.

Bridge Truss Openings
Four locations, A, B, C, and D, are measured on the north and south trusses at span 2, floor beam
12. The plots in Figure 7 are labeled NA, NB, etc., for the north truss and SA, SB, etc., for the

south truss.

All truss measurements increased this quarter with the drop in temperature with the exception of
the measurement at NA. The measurement at NA decreased slightly which is unusual for this
location since this measurement had increased with falling temperatures in prior years shown in
Figure 7. Neglecting the seasonal variations, for the past four years there has been a gradual
decrease in opening size at six of the eight locations that are measured. Only the NA and SA
measurements have tended to remain constant during this period.
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Figure 7. Bridge truss joint spacing and temperature measurements October 18, 2013.
AGGREGATE STOCKPILES

We observed and photographed the aggregate stockpiles on October 14, 2013 from vantage
points consistent with prior reports as depicted in Figures 8 and 9. At that time, we estimated
that the two larger piles near the east fence were approximately 5 to 8 feet high covering about
25% of the property. The toe of the closest pile was about 5 feet from the east fence line. The
amount of material stockpiled decreased significantly since last quarter, but the distance from the
fence line is about the same.
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Figure 9. Aggregate stockpile near ODOT’s east right-of-way fence (October 14, 2013).
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This completes the 2013 annual report for the CUY-90-15.24 Slope Monitoring Project, ODOT
PID 76117.

Report reviewed by,

Seth Molenaar
Material Specialist
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APPENDIX B
INCLINOMETERS





1-001-10, A-Axis

20

401

60 -

80 1

100 1

Depth in feet
X
o

"

140 -
160 7
180 - :
200 - 7/11/2012
i o 724/2012
10/17/2012
o001 _' 1/17/2013
4/17/2013
7/18/2013
—— 10/18/2013
2404 —_—
100 -050 000 050

Cumulative Displacement (in) from 6/17/2011

Depth in feet

[-001-10, B-Axis

o o
20 1 [
40 - r
60 | A
80 1 i
100 -
._,g._
120 1 g
§
140 1 ®
&
I.k
160 '
180 4 i
200 - 7/11/2012
| Lo 7/24/2012
_ 10/17/2012
250 o 1/17/2013.
[ o 4/17/2013
7/18/2013
~+ 10/18/2013
240 - ]

-1.00 -0.50 0.00 0.50 1.00
Cumulative Displacement (in) from 6/17/2011

CUY-90-15.24
PID 76117

SME Projecti# 062943.00
Reading Date: 10/18/2013

O=
SO

Soll and Materlale Engineers, inc.
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SME Project#: 062943.00
Reading Date: 10/24/2013

1-002-10, A-Axis [-002-10, B-Axis
01 0 === mﬁ:’“*—-;\,
20 20 -
40 40 -
60 60 -
1801 80
D B
2 .
c c
= 100 = 1001
a B
[+] [}
(] [a]
120 - 120 -
140 - 140 -
160 - 160
6/26/2012 b 6/26/2012
o 7/17/2012 ¥ - 717/2012
1807 10/26/2012 180 1 § 10/26/2012
\ 1/17/2013 b 1/17/2013
by 4/17/2013 4/17/2013
; 7/25/2013 7/25/2013
.+ 10/24/2013 —+ 10/24/2013
200 ; ; : 200 - : ; :
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 9/12/2011 Cumulative Displacement (in) from 9/12/2011
CUY-90-14.92
PID 76117

=
=

$Soll and Malerials Englneers, Inc.
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1-003-10, A-Axis

I-003-10, B-Axis

SME Project# 062943.00
Reading Date: 7/25/2013

—— — 0
201
40 1
60 -
80 1
@ @
2 2
1= i £
= £ 100
a Iy a
[ Eh [
a :};: (o]
120 1 120 1
140 A 140 -
160 160 1
7/3/2012 - 7/3/2012
- 7/11/2012 - 7/11/2012
180 - 7/24/2012 1804 7/24/2012
G 10/18/2012 B0 - 10M8/2012
1/10/2013 1/10/2013
4/17/2013 4/17/2013
—+ 7/25/2013 —+ 7/25/2013
200 . i T 200 T i .
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 2/15/2012 Cumulative Displacement (in) from 2/15/2012
CUY-90-15.24
PID 76117

e=
eﬂoA—-

Soll and Materiale Engineers, Inc.
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1-004-10, A-Axis

0
20 -
40
60
80
100 1
©
2
£
= 1201
=3
[
(]
140 -
160
180 |
200 - 7/111/2012
- 7/24/2012
10/17/2012
220 1/18/2013
4/12/2013
7/19/2013
-+ 10/23/2013
240 :

-0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 7/12/2011

Depth in feet

1-004-10, B-Axis

20 1

40 1

60 1

80 1

100 1

—
N
(=)

140 1

160 1

180 -

200 1

220 1

240

7/11/2012

—o- 7/24/2012
10/17/2012
1/18/2013
4/12/2013
7/19/2013

—-— 10/23/2013

-0.50

-0.25

0.00 0.25 0.50

Cumulative Displacement (in) from 7/12/2011

CUY-90-15.24

PID 76117

SME Project# 062943.00
Reading Date: 10/23/2013

o=
L=

8oll and Materlals Engineers, Inc.
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[-008-10, A-Axis

[-008-10, B-Axis

SME Project#: 062943.00
Readin Date: 10/23/2013

0 i v
201 201 i 1
40 40 f
£
60 E 60 -
-06 80 i -.q—’- 80 M
2 D
£ £
L N -
a ol
=] ; g
100 - ) 100 -
1 L
120 % 120 -
140 140 -
7/5/2012 -+ 7/5/2012
—o- 8/16/2012 - 8/16/2012
160 10/25/2012 160 - 10/25/2012
1/10/2013 1/10/2013
4/24/2013 4/24/2013
7/18/2013 7/18/2013
4 -~ 10/23/2013 ) —+ 10/23/2013
180 r | . 180 + : ! .
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 6/17/2011 Cumulative Displacement (in) from 6/17/2011
CUY-90-14.92
PID 76117

=
=

Soll and Materiale Engineers, Inc.
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1-010-10, A-Axis

0
10
20-
|
I
i
30 1 'l'
— 40
[¢}]
..G_J
c
L
a
a
50
60 - ]
1
70 1 |
|
: 11/30/2012
4- o B/24/2013
80 - p 6/25/2013
o 7/25/2013
" 8/26/2013
9/26/2013
—+ 10/23/2013
90 L L) T T I
-1.00 -0.50 0.00 0.50 1.00

Cumulative Displacement (in) from 2/29/2012

Depth in feet

I1-010-10, B-Axis
0 o
10 1
20 1
30 1
40 - ]
[
¥
60 | ¥
70 - b
| 11/30/2012
o 5/24/2013
80 6/25/2013 -
7/25/2013
8/26/2013
9/26/2013
— 10/23/2013
90 : —_———
-1.00 -0.50 0.00 0.50 1.00

Cumulative Displacement (in) from 2/29/2012

CUY-90-15.24
PID 76117

SME Project# 062943.00
Reading Date: 10/23/2013

C=
==

Soll and Materiale Engineers, Inc.
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B-05-02, A-Axis

B-05-02, B-Axis

SME Project#: 062943.00
Reading Date: 10/23/2013

20" 20 1
40 1 ; 40 1
60 i 60
i
- 80 b - 80 T
8 3
£ £
N - L
o ol
a a
100 1 100 -
120 - 120 -
140 - 140 1
11/30/2012 11/30/2012
- 12/14/2012 —- 12/14/2012
160 1 6/25/2013 160 - 6/25/2013
7/25/2013 7/25/2013
8/26/2013 8/26/2013
9/26/2013 9/26/2013
-+ 10/23/2013 — 10/23/2013
180 + v . : 180 - ' i .
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 2/15/2010 Cumulative Displacement (in) from 2/15/2010
CUY-90-14.92
PID 76117

C=
SOES
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B-05-03, A-Axis

B-05-03, B-Axis

0 i 20
20 20 1
40 40 - ,
3
60 b 60 o
.. ®
80 3 80 i
© i © :
Q2 ' o 3
£ £ ;
L i L
a 3 1
3 o 3 b
100 - i 100 | i
120 - 120
1401 140 -
bt 12/14/2011 12/14/2011
‘ o 8/16/2012 — 8/16/2012
160 1 b 10/25/2012 160 1 10/25/2012
] 1/9/2013 i 1/9/2013
-~ 4/23/2013 4/23/2013
7/25/2013 7/25/2013
-+ 10/22/2013 -+ 10/22/2013
180 , ; 180 ; ;
-1.0 05 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
Cumulative Displacement (in) from 2/8/2010 Cumulative Displacement (in) from 2/8/2010
CUY-90-15.24
PID 76117

SME Project#: 062943.00
Reading Date: 10/22/2013
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=

Soll and Materials Englinesrs, Inc.
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B-05-04, A-Axis

B-05-04, B-Axis

SME Project#: 062943.00
Reading date: 10/22/2013

0 T 0 1 15
i
fo
IL
1l ig
20 20 -
i)
15
'1-:_..
40 | 40 1
60 | 60 4
80 i 80
8 ﬁ g i
£ 4 £
= b4 =
o i o
8 % 8
100 1 E 100 1
i
120 1 i 120 1
1»
140 - 140 1
- 4/18/2012 4/18/2012
- 8/16/2012 - 8/16/2012
160 - 10/25/2012 160 - 10/256/2012
1/9/2013 1/9/2013
4/23/2013 4/23/2013
7/25/2013 -+ 7/25/2013
—+ 10/22/2013 —+ 10/22/2013
180 T 1 180 - . T 1
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 2/8/2010 Cumulative Displacement (in) from 2/8/2010
CUY-90-15.24
PID 76117

o=
=

Soll and Materials Engineers, Inc.
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20 1

40 1

60 1

80

100 -

Depth in feet
X
o

B-05-07, A-Axis

140
160
180
200 - — 5/23/2012
- 6/26/2012
7/23/2012
290 - 10/17/2012
1/18/2013
4/17/2013
—+ 7/18/2013
240 ~+ T ; ]
-0.50 -0.25 0.25 0.50

Cumulative Displacement (in) from 2/15/2010

Depth in feet

B-05-07, B-Axis

20 1

40 1

60 1

80

100 -

——
N
(=]

140 4

160 1

180 -

200 1

220

240

~v- 5/23/2012
- 6/26/2012
7/23/2012
10/17/2012
1/18/2013
4/17/2013
—+— 7/18/2013

-0.50

-0.25

0.00 0.25 0.50

Cumulative Displacement (in) from 2/15/2010

CUY-90-15.24
PID 76117

SME Project#: 062943.00
Reading Date: 7/18/2013

e=
DI

Soll and Maleriale Engineers, inc.
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B-05-07, A-Axis

20 1

40 -

60 1

80 1

100 1

Depth in feet
X
o

140 -
160 -
180 1
200 - 5/23/2012 -
—— 6/26/2012
7/23/2012
220 1 10/17/2012
1/18/2013
4/17/2013
—+ 7/18/2013
240

-0.50 -0.25 0.00 0.25 0.50
Incremental Displacement (in) from 2/15/2010

Depth in feet

B-05-07, B-Axis

20-

40

60

80

100 -

-
]
o

140 1

160 1

180 1

200

220

?Lﬂ
Z. N
¢
&
3
;
-ff
’!_
-3
._‘.1
Hh
}
&
3
F:y
¥
. o 5/23/2012
< 6/26/2012
7/23/2012
10/17/2012
1/18/2013
4/17/2013
—— 7/18/2013

240 -
-0.50

-0.25 0.00 0.25 0.50

Incremental Displacement (in) from 2/15/201(

CUY-90-15.24 Slope Monitoring
EDP# 09305G

B-05-07

Reading Date: 7/18/2013

o=
S

Soll and Materiale Engineers, Inc.
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B-05-11, A-Axis

B-05-11, B-Axis

.':";;
o
20 20 - &
40 40 - :
60 60
80 - 80 - &
3 100 3 1001
£ £
L L
a B
[ [5)
Q 120 Q 120 1
140 140
160 5 160
180 180
£ 7/27/2012 7/27/2012
¢ o 8/29/2012 - 8/29/2012
& 10/17/2012 10/17/2012
200 - y 1/17/2013 200 - 1/17/2013
; 4/17/2013 g 4/17/2013
¢ 7/19/2013 3 7/19/2013
¥ —— 10/23/2013 ¥ — 10/23/2013
220 - ' ; 220 , : )
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 7/23/2012 Cumulative Displacement (in) from 7/23/2012
CUY-90-15.24
PID 76117

SME Projecti#: 062943.00
Reading Date: 10/23/2013

o=
==

Soll and Materials Engineers, Inc.
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Depth in feet

B-101, A-Axis

B-101, B-Axis

0 0 -
5 p §
: ¥ 1
20 3R 201 i
5 ¥ 3
% i 0
it i
4 e '
= F
o '-' i
60 | g 60 | !
£
80 80 kg
&
g
c X Y
100 = 100 5
£ :
(3]
a
120 1 120 -
140 - 140 -
160 - 160 1
6/14/2012 6/14/2012
—- 7/23/2012 —o- 7/23/2012
10/17/2012 10/17/2012
18071 1/17/2013 1801 1/17/2013
4/12/2013 -~ 4/12/2013
7/19/2013 7/19/2013
—+ 10/18/2013 — 10/18/2013
200 - . . ' . . 200 v ' ' ' '
-1.00 -0.50 0.00 0.50 1.00 -1.00 -0.50 0.00 0.50 1.00
Cumulative Displacement (in) from 2/12/2010 Cumulative Displacement (in) from 2/12/2010
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B-105A, A-Axis

B-105A, B-Axis

SME Project#: 062943.00
Reading Date: 10/22/2013
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B-203, A-Axis

B-203, B-Axis

SME Project#: 062943.00
Reading Date: 10/23/2013

0 0
20 1 20
40 40 1
60 1 60 1
80 1 80 1
] ©
2 2
£ =
= 100 1 ‘= 100
ol a
[ [
a al
120 - 120 4
140 1 1401
160 1 ‘5 160 |
i 8/16/2012 8/16/2012
- 9/14/2012 - 9/14/2012
[ 10/25/2012 10/25/2012
150 1/10/2013 180 { 1/10/2013
4/24/2013 4/24/2013
7/25/2013 7/25/2013
—+ 10/23/2013 —+ 10/23/2013
200 T t T 200 T : !
-0.50 -0.25 0.00 0.25 0.50 -0.50 -0.25 0.00 0.25 0.50
Cumulative Displacement (in) from 2/17/2010 Cumulative Displacement (in) from 2/17/2010
CUY-90-15.24
PID 76117

C=
=

Soll and Malerials Engineers, Inc.

51






v1-9e@

ayeq

21-dy 60-Inr 90-P0 $0-uer 10-1dy 86-Ine §6-120
_ _ L'o-
NE
pesezerope MRS 7| 0
| ee—""]
\\\\\\\\\.\\ \
-
T | Z o 2
I N “\\ 3
. <
\\\ w
s e €0 W
oz \\ \ =
o
\\ \ o
\ N
i -]
=il g
o = 3
= 3
Za \ 50 =
= o
L7 & 3
3
-
90 T
| N
U 1'2L 0} |'Z 1G BU0Z —x— 8
, Y 1'0EL 01 |98} ip BUOZ —%— ——+ L0 .m.
Y 192 0} 1’2/ :E BUOZ —e— i
B 4 1'89 01 |'$G g 9UOZ —v—
r\ ﬁ — 80
¥ 1'gh 01 |'2E 1} 3UOZ —a—
60

€0¢c-9

00'€¥6290 :#193[01d NS

21194 did
¥2¢'S1-06-AND

52






APPENDIX C
TILTMETERS AND STABILIZATION STRUCTURE
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CUY-90-15.24 Slope Monitoring

PID 76117 Drilled Shaft #1
Cleveland, Ohio (Weak Axis Bending)
EDP #09305G Average for Period: July 17 thru October 14, 2013
Axial Load (k) Bending Moment (k-ft)
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CUY-90-15.24 Slope Monitoring

Drilled Shaft #9
Strong Axis Bending
Average for Period: July 17 thru October 14, 2013

6000

PID 76117
Cleveland, Ohio
EDP #09305G
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SME Project#: 062943.00
Reading Date: 10/22/2013

P-1, A-Axis P-1, B-Axis
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SME Projecti: 062943.00
Reading Date: 10/22/2013

P-3, A-Axis P-3, B-Axis
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SME Project#: 062943.00
Reading Date:10/22/2013
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OFFICES
Indiana
Michigan
Ohio

August 30, 2013

Mr. Jason Wise, P.E.

ODOT District 12 Geotechnical Engineer
Ohio Department of Transportation

5500 Transportation Boulevard

Garfield Heights, Ohio 44125-5396

Re: August 26, 2013 Readings
CUY-90-15.24 Slope Monitoring
PID 76117
EDP Project No. 062943.00

Dear Mr. Wise:

The August monthly instrument readings for the 1-90 west slope are presented in
this report.

Piezometer Readings at B-05-02

There was virtually no change in total head for the month in the shallow
piezometer at B-05-02. Total head continued to increase in the deep piezometer.
As in the past, we have included graphs showing pore pressures since the original
piezometers were installed in 2007, and since readings started on the replacement
piezometers in January 2012. The rate of increase in the deep piezometer has
remained virtually constant since April 2012.

Inclinometer Readings at [-010 and B-05-02

A-axis displacement at 36 to 38 feet continued to increase this month at B-05-02.
From the zone plot for this shallow zone it appears that the rate of increase is
slowing. The zone plots show no change in the two deeper zones.

Inclinometer readings at I-010 show no change this month.

Very truly yours,

Soil and Materials Engineers, Inc.

Principal \Consyltant

Attachments

consultants in the geosciences, materials, and the environment
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Total Head (ft)

B-05-02 VW Piezometer Readings

Ground surface elevation = approx 609.0 ft
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September 30, 2013

Mr. Jason Wise, P.E.

ODOT District 12 Geotechnical Engineer
Ohio Department of Transportation

5500 Transportation Boulevard

Garfield Heights, Ohio 44125-5396

Re: September 26, 2013 Readings
CUY-90-15.24 Slope Monitoring
PID 76117
EDP Project No. 062943.00

Dear Mr. Wise:

The September monthly instrument readings for the I-90 west slope are presented
in this report.

Piezometer Readings at B-05-02

Total head in the shallow piezometer at B-05-02 decreased about 0.5 foot this
month. There was virtually no change in total head in the deep piezometer for the
month. Total head in the deep piezometer had been increasing, but at least for this
month, it appears to have reached equilibrium. As in the past, we have included
graphs showing pore pressures since the original piezometers were installed in
2007, and since readings started on the replacement piezometers in January 2012,

Inclinometer Readings at I-010 and B-05-02

A-axis displacement at 36 to 38 feet continued to increase this month at B-05-02.
From the zone plot it appears that the rate of increase is continuing to slow in this
shallow zone. Zone plots for the two deeper zones indicate no change.
Inclinometer readings at [-010 show no change again this month.

Very truly yours,

Soil and Materials Engineers, Inc.

Attachments

consultants in the geosciences, materials, and the environment
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October 25, 2013

Mr. Jason Wise, P.E.

ODOT District 12 Geotechnical Engineer
Ohio Department of Transportation

5500 Transportation Boulevard

Garfield Heights, Ohio 44125-5396

Re: October 23, 2013 Readings
CUY-90-15.24 Slope Monitoring
PID 76117
EDP Project No. 062943.00

Dear Mr. Wise:

The October monthly instrument readings for the I-90 west slope are presented in
this report.

Piezometer Readings at B-05-02

Total head in both the shallow and deep piezometers at B-05-02 varied slightly
during the month but the pressure readings were the same on the date of the
readings for both September and October. It appears that pore pressures in both
piezometers are near equilibrium. As in the past, we have included graphs
showing pore pressures since the original piezometers were installed in 2007, and
since readings started on the replacement piezometers in January 2012.

Inclinometer Readings at I-010 and B-05-02

A-axis displacement between 36 and 38 feet continues to increase at B-05-02.
From the zone plot it appears that the resultant displacement increased
significantly this month. This is due to the B-axis change which is due largely to
bias correction and lower accuracy. The displacement increase was not as
significant as depicted by the zone plot. Zone plots for the two deeper zones
indicate no change.

Inclinometer readings at I-010 show no change again this month.
Very truly yours,

Soil and Materials Engingers, Inc.

Attachments

consultants in the geosciences, materials, and the environment





Total Head (ft)

B-05-02 VW Piezometer Readings

Ground surface elevation = approx 609.0 ft
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Total Head (ft)

B-05-02 VW Piezometer Readings

Ground surface elevation = approx 609.0 ft

600 ‘
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Average Total Head = 590.3 ft Average Total Head = 584.2 ft
Maximum Total Head = 594.4 ft Maximum Total Head = 590.1 ft
Minimum Total Head = 583.6 ft Minimum Total Head = 580.5 ft
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SME Project#: 062943.00
Reading Date: 10/23/2013

B-05-02, A-Axis B-05-02, B-Axis
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CUY-90-15.24

PID 76117

Cumulative Resultant Displacement from Initial Reading (in)

SME Project#: 062943.00
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1-010-10, A-Axis

1-010-10, B-Axis
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