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CHAPTER A-8
GEOTECHNICAL ANALYSIS
FAIRFAX-JERSEY CREEK
(JERSEY CREEK SHEET PILE WALL)

A-8.1 INTRODUCTION

This chapter presents the results of the geotechnical evaluation in the area near
Station 27450 of the existing Fairfax-Jersey Creek Unit of protection (refer to Exhibit A-
8.6 in the Supplemental Exhibits section). The levee district provided an independent
evaluation of the section of retaining sheet pile wall from Station 23+30.6 to Station
29+98.9. The report identified the failure of the tieback connections and extensive
rusting of the existing retaining wall structure. The retaining wall structure provides
stability of the foreshore bank for the existing levee with I-wall flood protection.

A-8.2 SOURCES OF EXISTING LEVEE DESIGN INFORMATION

The primary sources of information for this chapter include the references listed
in the References section of this chapter. As-built record drawings, as well as the
independent wall evaluation with recent subsurface investigations, were used for the
geotechnical assessments.

A-8.3 DESCRIPTION OF THE LEVEE UNIT
Refer to Section A-4.3.7 for a detailed description of the Fairfax-Jersey Creek
Unit.

A-8.4 LEVEE DESIGN FEATURES

A-8.4.1 Basic Existing Levee and Floodwall Sections

The Fairfax-Jersey Creek levee unit consists of levees, floodwalls, stoplog and
sandbag gaps, riprap and levee toe protection, surfaced levee crown and ramps, drainage
systems, the Jersey Creek sewer structure and shutter gates, and pumping plants. It was
originally constructed as a local levee, but was removed and replaced using Federal
standards in 1940. The final contract for construction of the project was completed in
1955.

A plan view of the Fairfax-Jersey Creek Unit and typical sections are provided in
Exhibits A-8.6 through A-8.16 of the Supplemental Exhibits section.

A-8.4.2  Future Flood Protection Concerns

A general raise of the existing level of protection has not been recommended for
this unit. However, recent surveys of this unit indicate a top of levee lower than original
design near Station 0+00. No geotechnical evaluation is provided for these low areas.

An existing sheet pile wall supports the riverside foreshore. The as-built
drawings for the reach from Station 23+30.6 to Station 29+98.9 indicate an original cross
section with the top of the levee near elevation 755 feet (see Exhibit A-8.6). The
riverside slope is shown as 1.0 vertical to 3.5 horizontal. This slope extended down to
elevation 724 feet. The 1.0 vertical on 3.5 horizontal slope was originally supported by a
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steel sheet pile wall with tie back anchors to treated posts. This section is shown as
Exhibit A-8.8 in the Supplemental Exhibits section of this chapter. The date of the as-
built drawing is January 1945. The plan and elevation of the sheet pile tieback wall
anchor is shown on Exhibits A-8.9 through A-8.11. A modification to the levee was
completed in 1955 which added a concrete wall supported on sheet piling (I-wall) to the
crest of the levee. An access road was added to the riverside 1.0 vertical on 3.5
horizontal slope. Exhibits A-8.12 through A-8.15 provide details of the modification.
The latest 2003 survey of the area was obtained from a review of the sponsor provided
drawings that included repair to the Jersey Creek outlet structure. The plan of the survey
elevations is provided on Exhibit A-8.16 in the Supplemental Exhibits section. The cross
section for Station 27+50 (see Exhibit A-8.17) was selected to model the existing
condition from this survey. Station 27+50 was chosen to represent the condition of the
levee from Station 23+30.6 to Station 29+89.9. Below Station 23+30.6, the cross section
of the foreshore bank and height of the sheet pile retaining wall change due to an existing
wharf area. Deficiencies associated with the wharf area are recognized and are being
addressed through a local project. It is the reliability of the Station 27+50 cross section,
as surveyed in 2003, which is being considered in this discussion.

The failure of the Station 27+50 section could occur if a consecutive sequence of
failure events occurs. This sequence of failure events would consist of 1) loss of the
retaining wall due to loss of soils riverside caused by degradation of the channel and
velocity scour, 2) loss of the riverside foreshore bank due to velocity scour leading to
global instability, and 3) subsequent loss of levee and I-wall flood protection due to
continued velocity scour causing additional global instability. The overall reliability is
modeled using 3 failure mechanisms combined in parallel to evaluate the damages
incurred for various high water stages, sheet pile wall failure, foreshore instability, and
levee with I-wall bank instability. The failure is triggered by velocity scour and channel
degradation. A schematic of the model with reliability analysis results is provided on
Exhibit A-8.18.

A-8.4.3  Area Site Characterization

Subsurface investigations conducted under direction of the sponsor were utilized
to assess the stability of the retaining wall and the cross section of the flood protection
near the reach from Station 23+30.6 to 29+98.9. The report titled, “Sheet Pile Wall and
Levee Evaluation Jersey Creek Outfall to Wharf Structure”, dated 2004, provides
foundation sampling and testing results. Foundation clay and sand strength values were
developed and recommendations were provided. Samples of the sheet pile retaining wall
were collected and damages were identified. The overall conclusion stated that the wall
has lost its tieback support. It was reported that the wall, although tieback support had
failed, was stable under current conditions. However, it was also recommended that the
sheet pile be replaced within 10 years and quarterly observations be made before
replacement is accomplished. Excessive deterioration of the sheet pile’s walls above the
riverbed precluded recommendations to restore the existing tieback connections.
Recommended soil design strengths that were provided in the report are shown in the
tables that follow.



TABLE A-8.1
Soil Profile Immediately Behind the Wall

Laver Elevation, Design Dry Unit Urslin\l{fitieclilt Design
4 Feet N1(60) Weight, pcf pef g P’
Loose sand 716-706 7 95.5 121.9 32°
Medium — o
Dense Sand 706-698 16 105.7 128.2 37
Dense Sand 698-685 23 110.1 131.0 39°

N1(60) refers to the standard penetration blow count where N1(60) is equal to NgejdCeCh.
Ck equals ER/60 with ER equal to the hammer system energy ratio expressed as a
percentage of the theoretical energy of a 140 1b hammer falling 30 inches. Cxis a
correction to the blow count based on effective overburden pressure.

TABLE A-8.2
Soil Profile Under Slope and Levee

Saturated

Elevation, Design Dry Unit . . Design
Layer Feet NI1(60) | Weight, pef | UM ;’Zf‘ght’ @’
Dredged 750-733 10 101.9 117.1 33°
sand fill
Clay Blanket | 733-720 N/A 81 123 28° to 30°
Loose-
medium 720-706 11 102.5 126.2 32°
sand
Medinm- 706-698 18 106.9 129.0 35°
dense sand
Dense sand 698-685 23 110.1 131.0 36°
Medium- 685-665 15 105.0 127.8 30°
dense Sand

N1(60) refers to the adjusted blow count equivalent to a drill rig delivering 60% of the
available theoretical energy for a 140 1b weight falling frictionless for 30 inches. The
design parameter internal friction angle correlations have been based on this energy load
and effective overburden pressures near 1 psf. Field blow counts were converted to

N1(60) and plotted verses depth.

The soil parameters in the above table are considered to be design parameters.
For the existing condition analysis, mean soil parameters were determined using the data
provided in the aforementioned report. The following soil strengths were used for

analysis of the Station 27+50 cross section.




TABLE A-8.3
Soil Parameters Selected for Analysis

Elevation Moist Unit Saturated Average
Layer ’ Weight, Unit Weight, Strengths
Feet .
pcf pcf Assigned
Dredge Sand Fill" 750-733 110 115 30°
Clay Blanket 733-720 120 125 29°
Loose- 0
Medium Sands 720-706 125 125 34
Remaining Deeper | 705 .14 Below | 125 125 37.5°
Sands
Riverside Sands | 712 and Below 110 15 37°

" This value is not consistent with the sponsor provided report. A value lower than
shown in the report is recommended based on the type of placement. The impact of the
variance of the dredge sand fill ranges from 6 to 11 percent.

A-8.5 ANALYSIS MODEL FOR RISK AND UNCERTAINTY

The model used to determine the reliability of this reach considered the
sequence of events that could lead to failure of the levee with the [-wall. The failure
event tree consists of 1) scour of the riverbed proportionally to the flood event river
level; 2) failure of the sheet pile wall; 3) global failure of the foreshore bank and then,;
4) the global failure of the foreshore bank with levee and I-wall flood protection. This
sequence of failures must occur in order to sustain interior flood damages.

A-8.5.1 River Bed Scour Determination

The scour potential of the Missouri River was realized during and after the Great
Flood of 1993. The scour potential along the existing sheet pile wall on the right
descending bank of the Missouri River in the vicinity of RM 367 was considered in the
analysis model. The results of the USGS stream measurements at the gage on the
Hannibal Bridge before and after the 1993 flood were reviewed. It was characterized that
the gage will probably exhibit similar outside-of-the-bend scour characteristics as have
been observed at the site in question. All of the USGS gage measurements were
downloaded and processed. There were 17 measurements made prior to the July flood, 6
measurements made during the flood event, and 18 measurements made after the flood.
From these records, the mean hydraulic depth (defined as the measured stream area
divided by the observed top width) was calculated. The mean bed elevation for each
observation was computed by subtracting the computed hydraulic depth from water
surface elevation at the time of measurement. See Exhibit A-8.37 for further detail.



The mean bed elevations prior to the flood were fairly consistent at elevation 706
feet. The post-flood bed elevations varied from about 699 feet to 703 feet, with a mean
value of about 701 feet. The post-flood measurements made in September and October
were lower than the measurements made in November and December, suggesting that the
bed may have been rebuilding. The 706 feet to 701 feet elevation range suggests that a
general temporary scour depth of 5 feet can reasonably be expected to occur during
severe flood events. A few of the early post-flood measurements suggest that the scour
could be one or more feet lower.

The 6 measurements made during the flood of July, 1993 all have mean bed
elevations, computed as discussed above, in the 714 feet range. An examination of the
measurement data shows the observed top widths are about 1400 feet, whereas the top
widths for the other measurements are all in the 900-990 feet range. Obviously the bed
elevations calculated for the flood measurements were the mean elevations of the channel
and its overbanks, whereas the pre-flood and post-flood measurements were for the
channel only. The Kansas City District does have a copy of the filed data for USGS
measurement No. 4360, which was made within a few hours of the peak of the flood.
Using this field record, it is possible to compute the mean hydraulic depth for the channel
portion only. The hydraulic data used for this computation, as well as a cross section
comparison of before and after the 1993 flood event, is shown in Exhibits A-8.43 and A-
8.44. The mean bed elevation of the channel was shown to be in the 703-704 feet range.
This suggests that the mean bed was transiting from 706 to 701 feet during the flood.

The scour relationship developed for this study used no scour for the 2-year river
stage. A value of 5 feet was used for river stage representing a major flood event. For
this reach of the river, the relationship is shown on Exhibits A-8.1 and A-8.19.

EXHIBIT A-8.1
River Scour Relationship

Crude Scour Estimate - Missouri Rver
Fairfax-Jersey Creek
Sta 25+00

770

750 - /
740 1 -/

730

710

River Elev, Feet

700 »

690

-1 0 1 2 3 4 5 6

Scour Depth Below Bed, Feet
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TABLE A-8.4
River Scour Relationship

River

Scour Level Flood
Feet Feet Frequency

0 710 Below 2 year event

0 732.88 2 year event

3.6 751.9 100-year event
5 757.6 500 year event
5 760.5 [Top of Flood Protection

A-8.5.2  Loss of Sheet Pile Wall

The sheet pile wall was reported to have lost tieback support. This condition
creates a cantilever wall condition. A cantilever wall remains stable only as long as
passive resistance exceeds the driving forces on the wall. The horizontal force and
moment equilibrium was considered to determine the stability of the wall for the
existing conditions. The analysis was also done for incremental increases in the scour
riverside of the retaining wall. An excel spreadsheet was designed to model the wall
stability analysis. The spreadsheet was developed using a simple cantilever support
analysis.

The soils and geometry of the slopes and water level in the bank landward of the
retaining wall were used to develop the expected active earth forces on the retaining
wall. The water level, soil materials and riverbed location riverward of the sheet pile
retaining wall were used to determine the passive resistance below the embedment of
the sheet pile retaining wall. The horizontal forces were determined and compared to
model the reliability of the riverside soil to resist the horizontal movement of the wall.
The driving and resisting horizontal force locations were used to determine the moment
about the bottom of the wall to model the reliability of the overturning resistance. Net
pressures were calculated along the wall and used in the model. A model using
Taylor’s series was added to develop the reliability of the wall using mean values of the
soil strength parameter and unit weight parameters. The resulting reliability of the wall
system was developed for scour values ranging from 0 feet at the 2-year river level
stage to a scour of 5 feet representing the rare flood occurrence. The results of these
spreadsheet analyses are presented in Exhibits A-8.20 through A-8.22, A-8.29 through
A-8.30, and A-8.37 through A-8.38 of the Supplemental Exhibits section. The
reliability of the wall appears to be questionable above the 100-year river level. The
probability of a sheet pile wall failure was determined for this condition and defined as

Prf1-
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EXHIBIT A-8.2
Probability of Wall Failure, P,
Versus River Bed Scour

Sheet Pile Wall, P
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0 ¢ ‘ ‘
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Scour Depth

Probability of Excessive Moment Causing Wall Failure

A-8.5.3 First Loss of Foreshore Bank

In the event that the channel sheet pile wall fails, the channel velocities will
rapidly remove the foundation sands behind the wall. The rapid removal and
undermining of sand bank materials was observed during the high water event on the
Kansas River in 1998 in the Argentine Ruby Street outlet works. If the river had
continued to rise, the floodwall on the Argentine levee may have been undermined. The
foreshore access of the Argentine levee allowed for rapid response emergency rock
placement on the sloped riverside banks and grouting below the foundation outlet
structure. The Fairfax sheet pile wall forms a vertical bank line.

The bank line is 100 feet from the centerline of the levee. By the time failure of
the wall is detected, erosion of the foreshore is highly probable and access to repair the
erosion is not achievable.

A cross section was developed to model the existing condition and illustrate the
modeling of the loss of the sheet pile wall and scouring behind the wall. This cross
section represents a failed wall with initial loss of foreshore materials due to velocity
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scour. The soils would develop a slope dependent on the angle of repose of the sands
and clays in the bank. An additional amount of toe scour was assigned to account for
scour at the toe of the slope. The section is defined on Exhibit A-8.17. It is felt that
more severe erosion losses will occur than shown but those modeled are reasonable and
raise enough concern for the reliability of the section. The reliability of the riverside
channel bank was determined using the UTEXAS4 slope stability program. Spencer’s
procedure was used. The Taylor’s Series expansion was used with one standard
deviation about the mean and using the natural logarithm of the Factor of Safety in
accordance with guidance provided in ETL 1110-2-556, “Risk-Based Analysis in
Geotechnical Engineering for Support of Planning Studies”. Soil parameter deviations
were developed using recommended values for the drained strength of sands from Table
1: Coefficients of Variation for Geotechnical Parameters of ETL 1110-2-556. Table A-
8.5 provides the random variable considered in the analysis. The standard deviation
was developed using the expected mean multiplied by the coefficient of variance. Mean
values for the phi angle were developed using standard penetration blow count and
published values for a normalized blow count to effective overburden pressures of 1 psf.

TABLE A-8.5
Random Variables for Fairfax-Jersey Creek
Parameter Expected | Standard | Coefficient of Variation,
Value Deviation %
Dredge Fill @, ° 30 3.60 12.00
Blanket Clays @ ° 29 3.48 12.00
Foundation Loose;Medlum 34 408 12.00
Sands @,
Remaining Deeper Sands @, °| 37.5 4.50 12.00

Global slope stability calculations were performed and a summary of the results
is provided in Exhibits A-8.23 through A-8.25, A-8.31 through A-8.33 in the
Supplemental Exhibits section. The analysis provides a probability of failure of the first
loss of foreshore bank after failure of the sheet pile retaining wall. The probability of
the foreshore failure was determined for this condition and defined as p;». The
following graph displays the results of the probability of failure of the foreshore once
the sheet pile wall fails for rising river levels.
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EXHIBIT A-8.3
Probability of Foreshore Failure, P,p
Versus River Elevation

Fairfax - Jersey Creek Sta 25+00
Probability of Foreshore Failure, Py,
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Probability of Failure, %

A-8.5.4 Secondary Loss of Foreshore Bank Including Levee with I-Wall
Flood Protection

If the foreshore bank is lost during a flood event, the remaining bank with levee
and I-wall is weakened and exposed to additional velocity scour. A revision in the
geometry of the foreshore was modeled to reflect only the loss of the foreshore.
Additional scour of the foundation was not modeled although it is felt additional scour
will occur. The previous foreshore slide was removed from the input file for
UTEXASA4. The river elevation and foundation pressures were revised to model the
loss of the foreshore. A new search was made for the most critical reasonable slide
that would cause loss of the levee with I-wall section. The critical section was modeled
for reliability using Taylor’s series with mean values and standard deviations as shown
in Table A-8.5. The results of the reliability of this section and summary of these
results are presented in Exhibits A-8.26 through A-8.28 and A-8.34 through A-8.36 in
the Supplemental Exhibits section. The probability of the levee with I-wall bank failure
was determined for this condition and defined as py3. The following graph displays the
results of the probability of failure of the foreshore once the sheet pile wall fails for
rising river levels.
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EXHIBIT A-8.4
Probability of Levee with I-Wall Failure
P.t3 Versus River Elevation

Fairfax - Jersey Creek Sta 25+00
Probability of Levee with I-Wall Failure, Py;
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The drop in the probability of failure beyond river elevation can be attributed to
the increase in river level providing a lateral surcharge on the section and that no
additional scour of the section has been modeled for the elevations above 755 feet.

A-8.5.5 Resulting Reliability of the Existing Cross Section Station 27+50

The reliability of the section along this reach was determined by considering the
individual probability of unsatisfactory performance and applying these probabilities in
a parallel system. The parallel system considers that all failures occur for the resulting
failure to cause interior damages. The reliability, R, is determined by the following
equation:

R=1-p&=1- (P * Priz* Priz)

p1 1s the assigned probability that the wall will collapse. pi is the calculated
probability that the foreshore will collapse. pis3 is the calculated probability that the levee
and [-Wall will collapse. p.is the total section probability of failure.

The relationship of the reliability was developed for incremental increases in the
river level. This information was provided to the economist on the project team for use in
the HEC-FDA model. A schematic summary is provided in Exhibit A-8.18 in the
Supplemental Exhibits section. The following graph displays the results of the
probability of failure of the section 27+50 for rising river levels. The analysis indicates
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a geotechnical reliability of only 60% once the river stage reached the top of the flood
protection.

EXHIBIT A-8.5
Probability of Failure for Levee
Section 27+50 P« Versus River Elevation

Fairfax - Jersey Creek Sta 27+50

100
80
60 -

40 / ®

20 J

700 710 720 730 740 750 760 770
River Stage, Feet

Probability of
Failure, P.4%

It should be noted that if the foundation soils riverside of the sheet pile foundations
that support the flood wall on top of the levee are removed by scour, the individual
probability of failure of the floodwall is increased. This has not been considered in the
analysis.

A-8.6 RECOMMENDED COURSE OF ACTION

There exists a sufficient risk of levee and I-wall failure to consider design
solutions for the existing condition that would strengthen this portion of the Fairfax-
Jersey Creek levee unit. The solutions considered include flood fighting, closed cell
sheet piling protection, tied back auger cast pile retaining wall and an open cell
cofferdam sheet pile system.

All solution alternatives would be constructed landside of the existing sheet pile
wall using a barge on the Missouri river. The construction efforts should not be allowed
to overload the existing wall by surcharging the foreshore bank landside of the wall.
The existing dead man support would be left in place and not utilized.

The sequence of construction should be staged such that the existing sheet pile
wall and tieback is not weakened further until a new system has been installed.

The flood fight alternative is not considered a practical solution because the
reaction time to failure is considered not achievable. The reliability analysis shows that
the sheet pile wall failure will occur after significant scour develops for river stages well
above the top of the wall. These river levels will submerge the bank. This will not
allow observation of the failure of the sheet pile wall and subsequent scouring of the
foreshore. Catastrophic failure of the levee will occur before any flood fight efforts
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could be mobilized to provide foreshore protection of the levee with I-wall section.

Auger cast piles have been considered but the high construction cost estimated
is driven by the extremely difficult construction procedures needed to assure that
tiebacks rods are tensioned properly to the existing dead man supports.

The open cell and closed cell sheet pile solutions are each considered the most
practical solution with the difference being cost and level of reliability. The open cell
protection is the most economical, but would not be as reliable as the closed cell
construction. The open cell solution poses a higher risk in that fewer sheet pile supports
are constructed, lowering the overall resistance to movement. The open cell
construction estimate could be considered as the most economical recommendation if it
provides the minimum reliability required for flood protection.

The closed cell solution would penetrate into the foreshore bank greater than the
open cell by 4 feet. The cost reflects the additional lengths of sheet piling required for
closing the cells. The extra lateral extent of the cell towards the levee increases the
length of sheet pile needed due to the increase in bank elevation towards the levee. The
reach for placement of the final sheet piles is also increased in the construction of the
closed cell solution.

The recommended solution for strengthening this reach of the Fairfax-Jersey
Creek flood protection unit is the use of a driven sheet pile system without reliance on
tieback anchors. The open cell appears as the most economical solution. The solution is
based on an estimate that includes a proprietary design cost. The project design team
considered the best solution as some type of driven sheet pile wall system with adequate
penetration to prevent pull out with the use of tieback anchors. Early efforts during
preparation of plans and specifications will pursue a nonproprietary economical design
solution.
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A-8.8 SUPPLEMENTAL EXHIBITS
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EXHIBIT A-8.18
Schematic of Failure Model

KCMOKS Foas ity Study
Modating lhwe Everd Treo for the 189% Flood —
Silation 2500 Existing Condilions Assessment —
Frirfax - Jorsey Cresk Lnit

St of Channel

fritiating Event
Flood Evernl

Ko Snaur of Chaangd

Seins Fads Shecl
Pilp Walk

Eorgshore erosion Fovesnone

Mo Foreshore Stide

vt} ]

Additionad
Foreshore Slide
wiih Levee and |-

Wali Failurg

Ma Leead with -
wal Slide

Wat does not Fall

Prebabifny Prababliity Frobabiity Probatady | Probabiiify T Frobabilty
Coathisiant [ o 5 Costiich i !
Probability thal
Wal Falls - e approx apprax 0 apprax 9 0.t3 .47 48
Progsbiity \hat | _. J——
Foreshore Fails Nt Used Mot Used Nol Used B147 485 0.85
Probabitity 1hat
Levea wilh I'wai S—
Faits Kot Used Hot Usad Tt Used 0330 LEZL 0.5515
[ #robatiity that
Lavel of
Protection G002 0GR 0.0G2 0014 8.395 0375
Decreasas
" enatiity of }
P !ecii_on, e, 9580 S50 59 80 9839 6048 62.50
1 728 730 740 5 755 0.5
1 e
oy
t o8
&
[
E o
-4
© e - -
E
3 a8
£
;'_ g4 —— iy
il a1
F
4
o 07
o1
s Ti s eSS 5 0 75 iss iz 755
River Level in Feet
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EXHIBIT A-8.19
Bed Scour Relationship Versus River Stage

River Elev, Feet

770

760

750

730

720

680

Crude Scour Estimate - Missouri Rver

Fairfax-Jdersey Creek

Sta 25+00
“[-=scour |
HLE R
1 0 1 2 3 4 & 6
Seour Depth Below Bed, Feet
PDesigner: Shumate 2/106/2005
Heviewer: Lance  2/106/2005
River
Scour tevel Flood
Feet Feet | Frequency Data Based on 1993
G 700 below 2 yr 0 .
Bservation and
4 Ui 2y Measurements
5 757.6 500
5 760.5 Top FP
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EXHIBIT A-8.21
Summary of Probability of Flood Protection Failure
Station 25+00 for River Elevation 750 Feet

STABILITY ANALYSIS Reliability
Faiflax  KOMOKS Designed By,
Jersey  Sla 2500 Checked By: Y o LA
Creek

Shape of Section Belore Walt
Faiture Surface

/

Scowr

Probability that the Levee will fail is determine based on a parallel system {or this reach. in a paraliet system
the system will only perform unsalislactorily if ali components perfanm unsatisfactorily.

Reliability = 3- pi*p2*p3

Reliability of the levee seclion is a funclion of the wali failure,

and bank faiture.

A parallel retationship exists lor the Stalion 25+00 reach.

1) The Missourt river velocities create scour at the bed near the wall

2) The wall will fail if scouring at the toe removes materizls below the existing bed. p1)
3) If the walt fails, then part of the bank behind the wall will scour causing a foreshore stde. {p)
4) After the foreshore slide and is scourad away by lhe flood event, aleger foreshere and levee slide can occur. {p3)

The refability of the reach from Station 22+30 to 30+00
is determined bafow

Prab of
Event Failure
Scour potenlizt 1 {scour :3.5 feal)
{pt)  Wall failure (p1) = 03
(p2) Foreshore slide (p2)= 01470 Loss of bank - progressive erasion/slouging
(p3) Levee Slide (p3) = 0.725
Reliability of reach = 1-p1"p2*p3
o310 - 0.1470 * 0.7250 = 0.9880
Reliability = 1.00 - G.9860 = 1.40%
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EXHIBIT A-8.23
Summary of Probability of Foreshore Global Stability Failure
Using River Elevation 750 Feet

STABILITY ANALYSIS Reliability

Fairfax RCMOKS Designed By: .

Jessey  Sta 25+00 Checked By: ay ¥ /(]

Creek

[Predged Fiand Levee | Shear Surface
)(—\ = Shape of Sectian Befare Wai
= e Tamm ' ;-».’/ Failure Surface
Founvalion Clays Blankel ] — :

-— Wall Before
Failure

Foundation Sands ]

e —
Woaler for analysis Elev 750 feel
Forashore Stide
Raligbility Analysis of Critical Slide
B . P t of]
o tf';l"ee 4. tianket| ¢ Found | Factor of | Variance Companent |' 2ron @
. Clays, psf Safet
Run Pervious ays, ps Sand Safety
1 Mean 30 .00 29.0 34 1.116
2 +y 33.60 29.00 34.00 1.125 0.0000816 06445
3-ay 26 40 29.60 34,00 1107
4}00 30,60 3248 3400 1.187 0.0048303 38.424
5-6g 30.00 2552 3400 1.048
& +a, 30.00 24900 38.08 1.207 0.0076563 60,9210
7y 30.00 25.00 29,92 1.032
Total 0.0125675 100
E[FS] = 11160 Efin £5] = 010473 {Q.3047558
VarfFSl=  0.61257
sigma]FS): 0.11210 sigma fin F8] = 0.400200
V(FS) = 0.1005 Bela = 104521
Flz) = 014796
Fs reqd = 1500 ] INEES reqd) = 0.60000 P = 1480
-1.13694 012778

Tabie 1 - Random Variables {or Fairfax-Jarsey Creek
Faramater Expacted Siar?dz?rfl Coe_fﬁcieni of
adise aviation Vartation, %
Leves Fill Pervicus & 30 3600 12,00
Blanket § ° 29 3.480 10
Foundation &' 34 4.080 12.00
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EXHIBIT A-8.25
Mean Value Analysis of Global Stability Foreshore
UTEXAS4 Output File
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TABLE NO. 1

COMPUTER PROGRAM DESIGNATION: UTEXAS4

Originally Coded By Stephen G. Wright

Version Ho. 4.0.0.9 - Last Revision Date: 07/27/2001

(C} Copyright 1885-2000 5. G. Wright - All rights reserved

LR AR RS EE R RS R AR AR ER SRS SRR ELEEEEEREEES SRS TSR RS R TR

W
*

¥

3+ ¥ 2 o=

s

*

*

AR E S SRR EREERE S A SR R R R s R R R R SRS LR

RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE

SHOULDR WOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE

BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA

OR F1ELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
AND ANALYTICAL PROCEDURES USED 1IN THIS SOFTWARE AND MUST HAVE
READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING

TC USE IT. HNELITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT
MAKE OFR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS

OR ADAPTABILITY ©OF THIS SCOFTWARE.

£ * F % ¥ o F F % F %
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UTEXAS4 85/N:C0001 Version: 4.0.0.9 - Latest Revision: 07/27/2001

Ligensed for use by: Scobtt Loehr, . 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Name of input data file: C:\Bocuments and Setrtings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25%+00 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/252005 erosion scour/K/feet wall failed

TABLE HO. 2 35

AAAX A A XA T RA A A A A kA kAR XKk

* NEW PROFILE LINE DATA *

A AR SRS E SRR ST EEEREERE ESEESE]

-- Profile Line No. 2 - Material Type (Humber): 2 -

Description: Clay Blanket

Point X Y
1 ~-60.00 736.00
2 25.00 Fi6.00
3 49.00 736.00
4 57.00 720.00

Profile Line No. 1 Material Type (Number): 1 -----

Degcripticon: Dredge Fill

Point X b4
1 -60.00C 750.00
2 -30.00 750.00
3 -5.00 755.00
4 5.00 755.00
5 20.00 T50.00
6 41.00 744 .00
7 49.00 736.00

————— Profile Line Mo. 3 - Material Type (Number): 3

Desceription: Sand 1

Point X ¥
1 -60.00 720.00
2 32.00 720.00
3 57.00 720.00
4 81.00 708.00
5 150.00 708.00
-- Profile Line No, 4 - Material Type (Number): 4 -----

Bescription: Sand 2

Point X Y
1 ~60.00 705.00
2 38.00 705.00
3 150.00 705.00
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UTEXASE S/MN:C0001 - Version: 4.0.0.9% - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Name of input data file: C:\Documents and Setbings\gSepxsal\My Documente\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengthsg
1/252005 erosion scour § feet wall failed

35
TABLE NO, 4

R A RS R SRR EREEE RS AR I AR R R R R TR EER IR SR R R

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS #*

Fhh Ak A bk ko kA A R A A RN A R AN AR A AR R AT AR AR A A A A A AR AR X IR AL AT A AT AT IR A % ko

s----ws-ss-e. .. DATA FOR MATERIAL NUMBER 1

Degcription: Dredqe Fiil
Unit weight of so0il {(material): 110.0

CONVENTIONAL (ISOTROP IC) SHEAR STRENGTHS
Cohesion - - - - - - - - 0.0
Friction angle - - - - - 30.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore wabter pressures are NOT allowed - set to zero.

feeeesseoo— -~ DATA FOR MATERTAL MUMBER 2 ----------cc-cmeman

Pegcription: Clay BlankeL
Unit weight of soil {material}: 120.¢

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - 0.0
Friction angie - - - - - 29.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

rrrrrr cemems—-—-—----- DATA FOR MBATERIAL NUMBER 3 —-----wmmmomo oo o

Des¢ription: Sand 1
Unit weight of scil {material): 125.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion -~ - - -~ - -« -« - 0.0
Friction angle ~ - - - - 34.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric 1line number: 1
HNegative pore water pressures are HNOT allowed - set to zero.

R <---wv-- DATA FOR MATERIAL NUMBER 4 -~ oo oomoooooooooo

Deocrlptlon Sand 2
Unit weight of soil (matevial): 125.0
CONVENTIONAL (1SOTROPIC) SHEAR STRENGTHS

Cohesion -~ ~ « « =« -« - - 0.0
Friction angle - - 37.50 (degrees}
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Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are KOT allowed - set to zero.
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UTEXAS4 S/N:C0001 -~ Versmion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: ¥Wed Jan 26 08:35:19 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 750 Prf\Foreshore\hlt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour % feet wall failed

TABLE NO. &
kA KK R A E AR A AR A I AR I Ak hh ko kR h ok h kb kh khk kb Ak kk kk kA kR kkh kA hhkkh kb k&

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE CCMPUTATIONS *

IE S S S SRR R ERELEE RS ERE R A RS ERESEEEEEEEEEEE R LR ERERERER SRR R R REEEEEEELE &3]

7777777777777777 Piezometric Line Number 1 ---c-n-w-ooo---

Description: Water at Intermediate River Stage 750
Unit weight of fluid (water): 62.4

Point X Y
1 -60.00 750 .00
2 25.00 TR0 .00
3 150.00 TR .00
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UTEXASE S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Name of input data file: C:\Documents and Setrings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Pri\Foreshore\alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour K feet wall failed

3.5
TABLE NO. 19

kR KK KK kK ok Rk ko ko kok ok ek Rk kR

* NEW SLOPE GEOMETRY DATA *

EE R R R R R E R E S TR R

All slope data have been deleted {("cvancelled") and will be re-generated.
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UTEXASY S/N:C0001 - Vergion: 4.0.0.9 Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Enginecers

Time and date of run: Wed Jan 26 08:35:19 2005

Mame of input data f£ile: C:\Dovuments and Sebtings\gSepxsal\My Documents\KCMOKS\Fairfax
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/252005 erosion scour ﬁ feet wall failed

3.5
TABLE NO. Il

IRk A K A A A F AR A R AT AT AR T A AL A AN R A AN A RAA R AN R IR R A A A AT AR A AT LR A TR AR T ATk *

* NEW DISTRIBUTED LOAD DATA - CONVENTICHAL/FIRST-STACGE COMPUTATIONS *

EEEE SRR E R ESEESEE L SRR LR LR LS RN SRR R EE R T

Normal Shear

Point X Y Pressure Stress
1 20.00 750.00 0.0 0.9

2 41.00 744 .00 3750 0.0

3 49_00 736.00 874.0 0.0

4 57.00 720.00 1997.8 0.0

5] 81.00 708.00 2604 .0 0.0

3 156.00 708.00 2604 .0 0.0
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VTEXAS4 S5/M-.C0001 C Version: 4,0.0.9 Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Falirfax-
dJersey Creck\Sta 25400 stabllity\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
Th0 Mean strengths
1/252005 erosion scour f feet wall failed

TABLE NO. 1s
FAEEE TR R A A EA AR T AR AT R IR L KR *h ko

* NEW ANALVSIS/COMPUTATION DATA *

EE R R R R R R R R E R ]

Center coordinates for center of circle -

X: 52.00

¥ 792.00

Radius: 84.50

Conventional (single-stage) computations will be performed.
hutomatic search output will be in short form.
Depth of crack: 5.000
Radii for each grid point will be sorted in the order of increasing radius.
Critical cireles for grid points will be output in the order of increasing factor of
safety.
Search will be continued after the initial mode to find a most critical circle.
Procedure of Analysis: Spencer

The following represent default values or values that were prevously defined:
Subtended angle for slice subdivision: 31.00{degrees)

There is no water in a crack.

Seismic coefficient: 0.000

Unit weight of water ({or other fluid) in crack: 62.4

No restrictions exist on the lateral extent of the search.

No shear surfaces other than the most critical will be saved for display later.
Neither slope face was explicitly designated for analysis.

Standard sign convention used for direction of shear stress on shear surface.
Iteration limit: 100

Force imbalance: 1.000000e-005 (fraction of total weight)

Moment imbalance: 1.00000Ce-005 (fraction of moment due to total weight)
Minimum weight required for computations to be performed: 100

Initial trial factor of safety: 3.000

Initial trial side force inclination: 17.189 (degrees)

Minimum (most negative) side force inclination allowed in Spencer’'s procedure: -10.00
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UTEXASA 8/M:C000t - Version: 2.0.¢G.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:3%:1% 2005

Name of input data file: C:\Documents and Settings\gSepxsall\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/252005 erosion scour ¥ feet wall failed

35
TABLE NO. 26

LR RS R E R R R R R R E R LR E R LR R LR

* NEW, COMPUTEDR SLOPE GEOMETRY DATA *

EE R R R LR R R ]

These slope geometry were generated from the Profile Lines.

Point X Y
1 -60.00 T50.00
2 -30.00 750.00
3 -5.00 T55.00
4 5.00 755.00
L} 20.0G 7506.00
& 25.00 748.57
7 32.00 746 .57
8 38.00 Fd44.86
S 41.00 F44.00
10 49.00 736.00
11 57.00 720.00
12 81.00 F08.00
13 150.00C 708.00

UTEXAS WARNING NUMBER 4240
Possible artesian pressures detected at x = 81.00
from plezometyic line number 1 (Stage 1) .

UTEXAS WARNING NUMBDR 4240

Posszible artesian pressures detected at x = 150.00
from piezometric line number 1 [Stage 1).
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UTEXAS4 S/MN:00001 - Version: 4.0.0.9% - Latest Revision: 07/27/2001

Licensed for use by: Scolt Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Name of input data file: C:\Documents and Settings\gbepxsallMy Documents\KCMOES\Fairfax-
Jersey Creek\5ta 25400 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairvfax -Jevsey Creek Station 25+00

750 Mean strengths

1/252005 ercosion scour g feet wall Tailed

3.5

TABLE HO. 43
AR AT AR IR IR AR AR IR ARARTATRAARRAA A AAAAANTRAS AN A A A b Ak A R A A AL &
* Coordinate, Weight, Strength and Pore Water Pressure L
* Information for Individual Slices for Conventional *
* Computations or First Stage of Multi-Stage Computations. *
+ {Information is for the critical shear surface in the &
* ®
* *®

ase of an automatic search.}
AR A FRARAAA R AT AR AT RN AAAAA LA TR AT kI AT b kA AR A A F A F AT L hoRd

Slice S5lice Matl. Friction Pore

No. ® Y o Weight No. Cohesion angle Pressure
22,20 744 .37

1 23.50 742 .58 1829 1 0.0 30.00 463.2
24 .79 740.78

2 24 .90 740 .65 183 1 6.0 30.00 583.7
25.00 740 .51

3 26.39 738.79 2876 1 0.0 30.00 659.4
27.79 73T .07

4 28.25 736.54 1141 1 c.0 30.00 B840.1
28.72 736¢.00

G 30.23 734 .38 4263 2 0.0 29.00 974 .5
31.74 732.76

6 31.87 732.63 411 2 0.0 29.00 1083.7
32.00 732.50

7 33.60 730.97 5485 2 Q.0 29.00 1187.4
35.20 T29 .44

8 36.60 728.22 5472 2 0.0 29.00 135B.8
38.00 727.01

9 39.50 725.82 6448 2 0.0 29.00 1509.1
41.00 724 .63

10 42.80 723.34 7917 2 c.0 29.00 1663.7
44 .60 722.05

11 46.18 721,02 6688 2 0.0 29.00 1808.1
47 .77 720.00

12 48.39 719.63 2501 3 g.0 34.00 31885.1
49.00 719.26

13 50.93 71l8.18 6507 3 c.0 34.00 1985.132
52.87 717.1%

14 54 .85 716.14 31867 3 Q.0 34.00 2113.1
56.84 715.186

15 56,52 715.13 101 3 0.0 34.00 2176. 1%
57.00C 715 .09

16 59.04 714 .23 2421 3 Q.0 34.00 2232.3
61.07 T13 .36

17 63.15 7lz2.61 2243 3 0.0 34.00 213133.3
65,23 711.85%

18 67.35 711 .21 1915 3 0.6 34.00 2420.7
69.46 710.56

19 71.61 7r0.03 1432 3 0.0 34.00 2494 .3
73.76 T09.49

20 75.93 T09.07 o5 3 0.0 34.00 2553.9
78.10 708 .65

21 79.25% 708.48 115 3 0.4 34.00 2591.1
80.40 708.30
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UTEXAS4 S/N:C000F - Version: 4.6.0.9 - Lateskt Revislion: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Hame of inpul data file: C:;\Documents and Settings\gSepxsal\My Documents\KCMOK3\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/252005 erosion scour ﬁ'feat wall failed

3.5
TABLE NO. 44
FREAAERAIEEX A AL A A A A AT AR AN AAATRATA AN R A A AR A AR X R A A LA A AT AT AR ARRE
% Seismic Forces and Forces Due to Distributed Loads for
* Individual Slices for Conventional Computations or the
* First Stage of Multi-Stage Computations.
* {(Information is for the critical shear gsurface in the

* cage of an automatic search.}

*
*
*
*
*
EEE S S EL S S E e R R R R R R R R R R R R LR

FORCES DUE TQ DISTRIBUTED LOADS

¥ for
S5lices Seismic Seiemic Normal Shear
Mo, X Force Force Force Forae X Y
1 23.50 4] T45.718 le8 g = 23 .66 748.96
2 24.90 ] 744.62 12 H 24 .90 748.60
3 26.39 4] 743.48 331 [H 26.49 748.14
4 28.25 ] 742.09 143 Q 28.26 747 .64
5 30.23 4] T40.67 573 Q0 30.30 T47 .46
& 31.87 ¢ 739.51 58 Q 31.87 746 .61
7 33.60 4] 738.39 807 Q 33 .66 746 .10
8 36.60 #] 736.5%6 864 0 36.064 745.25
9 39.50 4] 734.92 1086 4} 39.54 Tad 42
10 42 .80 Q 732.5% 2477 4] 42,94 742,06
11 46.18 0 729.82 3135 4} 4G .26 738,74
12z 48.39 0 728.09 1453 o 48,39 736.61
13 50.93 4 72513 2901 i) 51.09 731.83
14 54 .85 4] 2017 15064 0 54 .96 724.08
15 56.%82 0 717.64 715 o] 56.92 720.16
16 59.04 3] 716.60 9329 y] 5%.05 718.87
17 63.15 0 714.77 100G07 0 63.17 716 .92
18 &7.35 0 713.02 10685 o 67.36 714 .82
1% 71.61 0 711.36 11359 4] 71.63 712.65
20 75.93 0 709.80 12621 0 75.94 710.53
21 78,25 0 708.68 6586 0 79.25 J08.87
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VIEXASY S/M.C0001 Verasion: 4.0.0.9 Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:3%:19 2005

Name of imnput data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400

750 Mean strengths

1/252005 erosion scour ﬂ/feet wall failed

3.5

TABLE NOQ. 47
R R B L B T T T T T e e e e
* Information for the Iterative Sclution for the Factor of *
* Safety and Side Force Inclination by Spencer's Procedure *
HEHEREEF AT T AR AT A AT AT T F XA A A AT TR EAFAANAEANAR AR AR A AR AR AL R R AR R KRRk Kk ok
Allowable force imbalance for convergence: 6.4710e-Q01
Allowable moment imbalance for convergence: 28

Trial Trial
Factor Side Force Force Moment Delta
Iter- of Inclination Tmbalance Imbalance Delta-F Theta
ation Safety {degrees) {Ilbs.) (fr. -1ha.} {degrees)
1 3.00000 -17.1887 ~7.024€4+0023 4.732a+006
First-order corrections to F and Theta ............ -3.7517 5.6456
Reduced values - Deltas were too large ............ -0.5000 0.7524
2 2.50000 -16.4363 -5, 87%924+003 3.953e+006
First-order correcticons to F and Theta ............ -2.3037 G.0676
Reduced values - Deltas were too large ............ -0.5%000 1.3169
3 2,00000 ~15.1134 -4 ,.243e+003 2.834e+0006
First-crder corrections to F and Theta ............ -1.1979 6.6917
Reduced values - Deltas were too large ............ ~0.5000 2.7931
4 1.50000 -12.3263 -1.783e+003 1.144e+006
First-order corrections to ¥ and Theta ............ -0, 4244 7.2374
Reduced values - Deltas were oo large ............ -0.1680 2.8648
5 1.33200 ~9.4615% ~9.443e+002 5.205e+005
First-order corrections to F and Theta ............ -0.2304 5.7697
Reduced values - Deltas were too large ............ -0.1144 2.8648
6 1.21760 ~6.5987 -3.975e+002 2.384e+005
First-order corrections to F and Theta ............ -0.1057 3.4743
Reduced values - Deltas were too large ............ ~0.0871 2.8648
7 1.13048 ~3.7320 -1.56%92e+001 1.432e+0G03
First-order corrections to F and theta ............ ~0.0146 0.7410
Second-order corrections to F and Theta .. ....,..... -0.0146 0.743%
8 1.11593 -2 .9884 1.514e-002 -1.043e+001
First-order corrections to F and Theta ............ ¢.0000 -0, 0000
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UTEXASE S/H:C0001 Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of rvun: Wed Jan 26 08:35:19 200%

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\S5ta 25+00 stability\Elev 750 Pri\Foreshore\Alt scouy 1.dat

Fairfax -Jersey Creek Stabion 25+00
750 Mean strengths
1/252005% erosion scour ﬂ'feet wall failed

3.8
TABLE HO. 5%
I R R R R R L R R R Rl E e L T E L T Y

* Check of Computaticns by Spencer‘s Procedure {Results are for the *

* critical shear surface in the case of an automatic search.} *
R A AR AR R AR A A AT AR AT A A A AR AR TR AR AARAARARNAAN A AR A A RAA AR R AR AT AN TR AT A A AT A kA&

Summation of Horizontal Forces: 1.51674e-011

Summation of Vertical Forces: $.18021e-012

Summation of Moments: 2.20079e-005

Mohr Coulomb Shear Force/Shear Strength Check Summation: 9.54%6%e-012
#x&x% CAUTION *+***%* Some of the Forces Betwsen Slices Act at Points
Above the Surface of the Slope or Below the Shear Surface

Either a Tension Crack may be Needed or the SOLUTION MAY NOT
BE A VALID SCLUYTION
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UTEXAS4 S/W:C0001 -~ Version: 4.0.0.29 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Kame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\5ta 25+00 stability\Elev 750 Prf\Foreshorel\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour K feet wall failed

3.5
TABLE WO. 58
EhEX AR I AT T A AR TR AR AR AR A A IR T A LR R AR AT A A I Ak b bk v b b AT AT AT A XA TR A AR AT A A A oAb A &5 LKk
* Final Results for Stresses Along the Shear Surface b

* {Results are for the critical shear surface in the case of a search.) *
KA EKR AR A A A AR A AR A A A A A A A A A A A R A A A A A A A A I A A A A A AT A AR A AT AR ARAARAAR R ARAARARARALA

SPENCER'S PROCEDURE USED TO COMPUTE THE FRCTOR OF SAFETY
Factor of Safety: 1.116 Side Force Inclination: -2.9%9

-------- VALUES AT CENTER OF BASE OF SLICE - -

Total Effective
Slice Normal Hormal Shear
Mo, X-Center ¥-Center Stregs Stress Stress
1 23.50 742 .58 618.3 15%.12 80.2
2 24,80 740.65 781.8 198.2 102.5
3 26.39 Tis .73 940.2 240¢.8 124.6
4 28.25 7316.54 }135.4 2585.3 152.8
5 30.23 7314 .38 1338.86 364.1 180.9
&a 31.87 7312.63 1505.4 421 .6 20%.4
7 33.60 730,57 1664.9 AFT .4 237.2
8 36.60 F28.22 1932.2 573.2 284.8
9 39.50 T25.82 2169 .86 560.6 328.1
10 42,80 F723.34 2386.5 722.8 355, 0
11 46.18 721.02 2540 .3 732.2 363.7
12 48.39 719.63 2597 .7 702.6 424 .7
13 50.93 718.18 2663.9 678.86 410.2
14 54 .85 716 .14 2658.8 545.7 329.8
15 56.582 71%.13 2644 .2 468.1 282.9
16 59.04 714.23 2564 .9 332.% 201.1
17 63.15 712.61 2640G.5 307.2 185.7
18 67.35 711.21 2886 .7 266.0 166.8
19 71.61 710.03 2702.0 207,97 125.6
20 75.93 709.07 2685 .0 131.1 79.2
21 79.25 708.48 2651 .7 60.6 6.4

8-52



UTEXAS4 5/N:C0001 - Version: 4.0.0.9 - hLatest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 08:35:19 2005

Mame of input data file: C:\Bocuments and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Foreshore\Alr scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour 5 feet wall failed

TABLE NG. 59
R EF R A R A A A A A A R A A A A A A A A AR AR A AT A A A AA AN A R A A A A A A AR A AR A A IR A AT R AN FTARRA R AT R R LKA
* Final Results for Side Forces and Stresses Between Slices ®

* {Results arve for the critical shear surface in the case of a search.) *
HREE AR A EA A A FT T AR AA A LR AART AL ALAXNFR AT AXA A A AT A AR LA A AT XN T AT AT F A E R T AR AT A XA Xk & &k &k k

m-ew--------—- VALUES AT RIGHT SIDE OF SLICE ---v---mo-onoon

Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at
No . X -Right Force Location Height Top Bottom
i 24.79 1967 742 .37 0.203 -196.4 637.0
2 25,00 2154 742.19 0.209 -19%.5 733.2
3 27,79 4951 740.00 0.274 -165.5 1089.5
4 28.72 5989 739.28 0.285 -149.7 1189.1
5 31.74 9621 737 .10 0.312 -B5.7 1471.1
6 32.00 9950 736.82 0.314 -81.8 1494.1
7 35.20 14068 734.80 0.330 -15.1 1747 .7
8 38.00 17743 ¥33.08 0.340 41 .4 1943 .8
] 41.00 21629 731.38 0.348 101.3 2128.4
10 44.60 247490 728.87 Q.372 310.2 2381.8
11 47 .77 26576 726 .70 0.389 511.4 2569 .4
12 45.00 26952 725.89 C.33986 803.5 2612.0
13 52.87 22234 721.889 0.428 1131.8 2847 .4
14 56 .84 12610 717.55 0.463 18585 .4 2986 .4
15 5700 12119 F17.37 0.465 1950.4 2978 .6
16 61.07 11558 715.61 0.488 2320.4 2696.2
17 65.23 10255 T13.848 0.503 2601.3 2498.2
18 69.46 8303 T1z2.21 G.515 2823.86 2348.0
19 73.76 5566 71l0.61 G.524 2890.7 2230.3
20 78.10 2101 TG2.08 0.538 3226.0 2023 .4
21 80.40C -0 708.30 1.000 0.0 0.0

Read end-of-file on input while looking for ancther command word.
End of input data assumed - normal termination.
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EXHIBIT A-8.26
Summary of Probability of Levee/I-Wall Global Stability
Failure Using River Elevation 750 Feet

STABILITY ANALYSIS

Fairfax KCMOICS
Jersey Sla 26+00
Creek

Reliabilify

Lasigred Ty

Chacked By

[Foundaticn Clays Blankat |

Dredged Fill and Lev e_e_j
/,///;:>¥(JL\ \\\ -
rd

Leghr 21072005

Fecfen 2713767

EFounda!ion Sands }

Water for analysts Elev 750 [eet

Lever and Wall Fature

Shear f
] Shape of Section Before Wall
/ Failure Surface

R

Reliability Analysis of Critical Slide
4 l’;(;;xee 4+ Blanket| & Found | Faclor of | Variance Component; P\z;::lcg'
Run Pervious Glays — Safaty
i Mean | 3000 260 34 0,954
2 +a 29,60 34,00 .
2zM /S 5 SUM 29,0 : e 0.0007290 1.1107
Ty 26 40 29.00 34.00 0.927
41 30.00 37,48 34.00 ]
I P = 1.031 0.0057760 88.032
5 iy 30.00 74,52 34.00 0.879
B 4uy 30.00 2300 38,08 9
e | 300 : IO 25 0.0000563 0.8573
I 30.00 200 70.92 0.918
Total 00065612 100
E[FS] = 0.9540 Elin FS) = -0.05068 05067
Var[FS]= 000656
sigmalF 5} 0.08100 sigma {In FS] = 0.084755
VIFS) = 0.0848 Eota = -0.50800
Pz = 0.72508
FS reqd = 1.000] In(FS reg'd) = ©.00000 Pri = 72.51
-1.13694 0.12778

Table 1. Rendom Variabies for Fairfax-Jersey Cresk

Parameler Expected Stal}d?fd Coeﬁigient of
Value | Deviglion Variation, %
Lawan £ I 30 3600 12.00
tankat & 29 3.430 12.00
Foundation o' 34 4.080 12.00
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EXHIBIT A-8.28
Mean Value Analysis of Global Stability Levee/I-Wall
UTEXAS4 Output File
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TABLE NOG. 1

COMPUTER PROGRAM DESIGNATION: UTEXAS4

Originally Coded By Stephen G. Wright

Vergion No. 4.0.0.9 - Last Revision Date: 07/27/2001

(C) Copyright 1985-20600 S. G, Wright -~ All rights reserved

LR AR R E R R A A E RS E R R R R R R L e R E R E X E E R X

*

&
Ll
*
*
*
*
*
*
*
*

LE R AR R REESEREREEREEEEEEEREEEREEEEEEEEETE R EE R R TR R R R Y R R o e Y

RESULTS OF COMPUTATIONS PERFORMED USTHG THIS SOFTWARE

SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE

BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA

OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE
READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFCRE ATTEMPTING

TG USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, YSEFULNESS

OR ADAPTABILITY OF THIS SOFTWARE.

¥ o% % % N ¥ % K ¥ % W
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UTEXASE S/N:CO001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Faiviax-
Jergey Creek\Sta 25+00 stability\Elev 750 Prfi\Levea\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 3
KKK REI K AR A F AR RI R AR AT KA X & X
* NEW PROFILE LINE DATA *

R R RS E RS R LS ]

Description: Clay Blanket

Point X Y
1 ~-60.00 736.00
2 25.00 736.00
3 30.00 736.G0
4 45 .00 720.00

~---- Profile Line No. 1 - Material Type (Humber}: 1 -----

Description: Dredge Fill

Point X Y
il -60.00 750.00
2 -30.00 750.00
3 -5.00 755.00
4 5.00 755.00
5 20.00 750.00
[ 30.00 T36.00
————— Profile Line No. 3 - Material Type (Number): 3 -----

Description: Sand 1

Point X Y
1 -60.00 720.00
2 32.00 T720.00
3 45.00 720.00
4 55.00 708.00
5 150.00 708.00

~-~~- Prpfile Line No. 4 - Material Type {(Number): 4 -----

Description: Sand 2

Point X Y
1 -60.00 T05 .00
2 3i8.00 T05.00
3 150.00 TG5.00
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UTEXAS4 S/H:C0001 - Version: 4.0.0.9 - Latest Revigion: 07/27/2001
Licensed for use by: Scott Loehr, U, &. Army Corps of Engineers
Time and date of run:; Wed Jan 26 11:02:311 2005

Hame of input data file: C:\Documents and Settings\gbepxsal\My Documents\KCMOKS\Fairfax-

Jersey Creek\Sta 25400 stablility\Elev 750 Pri\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 4

LR ARSI EEE R R SRR R RS ERERERESEXEREEREREE R R A L A R EE E R X ]

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

LA SR RS A SR EE R ET SR ERE R EEEEEEE RS TR E R LT ER RS R R R R R R R B

DATA FOR MATERIAL NUMBER 1 ------ovomomommoo oo

Des cxlleon Dredge Fill
Unit weight of seil {material}: 110.0

CONVENTIONAL (ISOTROPIC) SHEAR STREWGTHS
Cohesion - - - - - - - - Q.0
Friction angle - - - - - 30.00 (degrees}

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

Description: C]ay B]anket
Unit weight of =2cil {(material): 120.0

CONVENTIONAL (ISOTROPIC‘) SHEAR STRENGTHS
Cochegion - - - -~ - - - D.O
Friction angle - ~ - - - 29.00 {(degrees}

Pare water pressures are defined by a piezometric line.
Fiezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

“o--------ii----- DATA FOR MATERTAL NUMBER 3 +----------cwooooo-

DP,CTlpthB Sand 1
Unit weight of so0il {(material): 125.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - 0.0
Friction angle - - - - - 34.00 {degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Regative pore water pressures are NOT allowed - set to zero.

—————— DATA FOR MATERIAL NUMBER 4 ----

Degcrlptlon Sand 2
Unit weight of zoil (material}: 125.0
CONVENTIONAL (TSOTROPIC) SHEAR STRENCTHS

Cohegion - - - - - - « « 0.0
Friction angle - - - - - 37.50 (degrees)
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Pore water pressures are defined by a pilezometric line.
Piezometric line number;: 1
Negative pore water pressures are NOT allowed - set to zero.
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UTEXASY S/H:C0001 Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5., Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Name of input data file: C:\Documents and Settings\gbepxsall\My Bocuments\KCMOKS\Fairfax
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE MO. &

AERTT LI RAEEN T AT T A A A A A I AR A T I R AT A AR F R AR AR AN AN R AR RN IR AR XX I AT AR R AR R KA

* NEW PIEZOMETRIC LINE DATA - CCONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AR A SRR SRS EE R EE R R TR EREEREEEEEEEFEEEEE R R R R R L e ]

- Piezometric Line Number 1 --------c-nu-uo

Description: Water at Intermediate River Stage 750
Unit weight of fluid (water): 62.4

Point x ¥
1 ~&63.00 750.00
2 25.00 750.00
3 15C¢.00 150.00
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UTEXAS4 S/H:C0001 - WVerglon: 4.0.0.9 -
Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Name of input data file: C:\Documents and Settings\gbepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25:00 stability\Elev 750 Prf\lLevee\Alt scour 1.dat

Latest Revision: 07/27/2001

Fairfax -Jersey Creek Station 25400
780 Mean strengths
1/26/2005 levee slide

TABLE NO. 10

R RS R EEE R R T EE R ]

* NEW SLOPE GEOMETRY DATA *

EEE R E R R E R E TR R

All slope data have been deleted {("cancelled") and will be re-generated.
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UTEXAS4 B8/M:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scotl Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Kame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 11

HEKF XA AR KA EAN AR A KA AR I A AR I LR R F A A K KT I ARSI AN ARAN R R R A XN AT RE AL R AL AL Xk F

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

LEE R SRR R R R R R R R R E ]

Normal Shear

Point X Y Pressure Stress
1 20.00 750.00 0.0 0.0

2 30.00 F36.00 874 .0 0.9

3 45 .00 F720.00 1597.0 0.0

4 55.00 FE8 .00 2604.0 0.0

5 B81.00 FO8.00 2604 .0 0.0

& 150.00 708.00 2604 .0 0.0
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UTEXAS4 8/N:C0001 - Version: 4.0.0.9% - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. S. Army Corps of Engineers

Time and date of run: #Wed Jan 26 11:02:11 2005

Hame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 astabilitv\Elev 750 Prf\lLevee\Alt scour 1.dat

Fairvfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 1&

AER A IR I AT A RXXNAANAR AT W LR T H bk ekkhk

* NEW ANALYSIS/COMPUTATION DATA *

TR R AT AR LRI AA R AR TR RR R I F &SR

Center coordinates for center of circle

X: &7.00

Y: 797.08

Radiug: 83.00

Conventional {(single-stage} computations will be performed.
Automatic search output will be in short form.
Depth of crack: 5.000
Radii for each grid point will be sorted in the order of increasing radius.
Critical circles for grid points will be output in the order of increasing factor of
safety.
Search will be continued after the initial mode to find a most critical circle.
procedure of Analysis: Spencer

The following represent default values or values that were prevously defined:
Subtended angle for slice subdivision: 3.00(degrees)

There is no water in a crack.

Seismic ceoefficient: 0.000

Uit weight of water (or other fluid) in crack: 62.4

No restrictions exist on the lateral extent of the search.

No shear surfaces other than the most critical will be saved for display later.
Neither slope face was explicitly designated for analysis.

Standard sign convention used for direction of shear stress on shear surface.
iteraticn limit: 100

Force imbalance: 1.000000e-005 {fraction of total weight)

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight)
Minimum welight required for computations to be performed: 100

Initial trial factor of safety: 3.000

Initial trial side force inclinaticn: 17.189 (degrees)

Minimum {mogt negative}) side force inclination allowed in Spencer's procedure: -10.00
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UTEXASe 3/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Lochr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Mame of input data file: C:\Documents and Settings\gSepxzsal\My Documents\KCMOKS\Fairfax
Jersey Creek\Sta 25+00 gtability\Elev 75¢ Prfi\Levee\Alt scour 1.dat

Pairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee alide

TABLE NWCQ. 28

IR SRR R T EE R EEE R RS EER AL E L EEE R L]

* NEW, COMPUTED SLOPE (GEOMETRY DATA *

LR R R R R R RS EREER R LR EELEEELEEE LR ELEE]

These slope geometry were generated from the Profile Lines.

Point X ¥
1 -60.00 756.00
2 -30.00 7506.00
3 -5.00 755.00
4 5.00 755.00
5 20.00 750.00
6 25.00 T43.00
7 30.00 736.00
8 32.00 733.87
9 38.00 F27 .47
10 45.00 720.00
11 55.00 708.00
12 150.00 708.00

UTEXAS WARNING NUMBER 4240
Possible artesian pressures detected at x = 55.00
from piezometric line number 1 (Stage 1}.

UTEXAS WARNING NUMBER 4240
Possible artesian pressures detected at x = 81.00
from piezometric line number 1 (Stage 1) .

UTEXAS WARNING NUMBER 4240

Pogsible artesian pressures detected abt x = 150.00
from piezometric line number 1 {Stage 1) .
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 2& 11:02:11 200%

Mame of input data file: C:\Pocuments and Setbings\gSepxsal\My Documents\KCMOES\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 43
FAAA KA AL A XA AT A A X A XA A A AT A AT AF AT ATAAARXAIATA LA ST XA TR A A AR A SRR IR &K
* Coordinate, Weight, Strength and Pore Water Pressure B
Information for Individual Slices for Conventional e
* Computations or First Stage of Multi Stage Computations. *
* {Information is for the critical shear surface in the *
*
%

* case of an automatic search.)
FHhE A E R A A E A A X A A A X AR F A F A A KA IR A AT LT AT AT AT AL A E AL AT AL T A AT EH

Slice Slice Matl . Friction Pore

No. X Y Weight No. Cohesion Angle Pressure
-1.41 750.00

1 -0.13 748 .24 1898 i Q.0 30.00 109.7
1.14 746 .48

2 2.51 744 .80 3069 1 0.0 30.00 324.8
3.88 743.11

3 4.44 742 .48 1549 1 0.0 30.60 470.3
5.00 741 .82

4 6.45 740.23 4667 1 0.0 30.00 608 .4
.97 73B.65

5 Q.34 737.32 4895 1 0.0 30.00 Fe0.9
10.7%2 736.00

& 12.35 734 .87 6514 2 0.0 29.00 962.9
13.98 733.14

7 15.69 7311.79 7522 2 0.0 29.00 1136.0
17.40C 730.45

8 i8.70C 729.52 6151 2 0.0 29.00 1277.9
20.00 728.59

g 21.82 727 .41 8349 2 0.0 29.00 1405.8
23.64 726.22

10 24 .32 725.82 2841 2 0.0 29.00 1509.0
25,00 725,41

11 26,90 124 .36 7128 2 0.0 29.00 1599.9
28.80 723.31

12 29.40 723.01 1974 2 0.0 29.00 1684 .4
30.00 122770

13 31.00 122,22 3051 2 0.0 29.00 1733 .4
32.00 721.74

14 32.99 720.88 5198 2 0.0 29.00 1817.3
35.99 720.01

15 35.00 120.01 34 2 0.0 29.00 1871.6
36.02 20.00

16 37.01 719.62 2125 3 0.0 34.00 1896.0
38.00 719,23

17 40.05 718.53 3359 3 0.0 34.00 1964 .0
42.11 717 .82

18 43 .55 T17.35 1476 3 0.0 34.00 2034.6
45.00 716 .57

19 46.60 716 .56 607 3 0.0 34.00 2086.5
48.20 T16 .16
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UTEAAS4 S/M:C0001 - Version: 4.0.0.9 Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Hame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prfi\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE MNO. 44

HEAFEAFRE LA A AR A AT LA A A AR A A AR AR A I AR A I AT ETAAFNAIF XA TR A A AT AR T T A A

* Seismic Forces and Forces Due to Distributed Leoads for *

Individual Slices for Convenitional Computations or the *

first Stage of Multi-Stage Computations. 3

{(Information iz for the critical shear surface in the =*
*x
*

case of an automatic search.)
FEFF A AR A A XA A AAAA A AL AR A ANAFTAARA AR AN AR AR TR AT A AR AR LR R XX >

L

FORCES DUE TO DISTRIBUTED LOADS

Y for
Slices Seismic Seismic Hormal Shear
No. X Force Force Forece FForce X Y
1 -(.13 0 751.62 ¢} 0 -0.13 748.24
2 2.51 0 749,90 4} 0 z2.51 744 .80
3 4.44 0 748 .73 [¢] 0 4.44 T42.46
4 6.49 0 747 .37 [+ 0 6.459 T40.23
=4 2.34 s} 745 .44 0 0 9.34 737.32
S 12.35 0 743 .50 ¢} 0 12.35 734.57
7 15.69 0 741.47 ¢ 0 15.69 731.7%
8 18.70 v} 739.78 Q 0 18.70 F29.52
9 21.82 0 737,21 994 0 22.43 746.60
10 24.32 o 734 .69 881 0 24 .36 743.90
11 26.90 ] 732.21 3948 0 27.08 740.09
1z 29.40 0 7129 .89 1691 0 2%.41 736.82
13 31.00 0 728 .58 2775 0 31.03 F34.91
14 33.99 0 726 .31 6837 0 34.08 731.65
15 36.00 0 724,80 57 0 36.00 729.860
16 37.01 0 724 .06 4057 0 37.03 728.51
17 4G.05 0 721.88 S1IA 0 40.12 725,21
18 43.55 0 719 .45 7982 0 43.58 721.51
19 46.60 0 717 .32 16478 4] 16.63 718.05
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UTEXAS4 8/H:C0001 - Version: 4.0.0.2 - Latest Revislon: 07/27/2001

Licensed for use by: Scobt Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jam 26 11:02:11 20065

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Blev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
150 Mean strengths
1/26/200% levee slide

TABLE NG. 47
LR AR AR EE R ESERE LRI ERTEE R R R R R R R R R R R 3
* Information for the Tterative Solution for the Factor of =
*  Safety and Side Force Inclination by Spencer's Procedure *
FEEEERR AR AR A AT AR A AR A A AR A A F AR A I XA ARNT A AR T AT ARARAARER A A AR A T F R R a5 &
Allowable force imbalance for convergence: 7.2405e-001
Allowable moment imbalance for convergence: 15

Trial Trial
Factor Side Force Force Moment Delta
iter- of Inclination Imbalance Imkalance Delta-F Theta
ation Safety {degrees) {lbs.) {ft.-1bs.) {degrees)
1 3.00000 -17.1887 ~1.247e+004 B8.6462+006
First-order corrections to ¥ and Theta ............ -5 2062 2.0934
Reduced values - Deltas were too large ............ -0.5000 0.2010
2 2.50000 -6 .9877 ~1.104e+004 7.650e+006
First-order corrections to F and Theta ............ ~3.2758 2.2542
Reduced values - Deltas were too large ............ ~0.5000 0.3441
3 2.00000 ~16.6436 -8,943e+4003 6.1%2e+006
First-order corrections to F and Theta ............ -1.7681 2.5468
Reduced values - Peltas were too large ............ -0.5000 0.7202
4 1.50000 -15.9234 -5.608e+003 3.865e+006
First-order corrections to F and Theta ............ ~0.6869 3.2337
Reduced values - Deltas were too large ............ ~0.5000 2.3537
5 1.0060600 -13_5658 31.584e+002 -3.233e+005
First-order corrections to F and Theta ............ ~0.0532 6.2619
Reduced values - Deltas were too large ............ ~-0.0243 2.8648
53 0.97568 10.7050 2.109e+002 -1.865e+006
First-order corrections to F and Theta ............ -0.0236 3.1916
Reduced values - Deltas were too large ............ -0.0212 2.8648
7 0.95446 -7.8402 3.548e+001 2 .865e+004
First-order correctionsg to F and Theta ............ -0.0009 0.27108
Second-order correctionsg to F and Theta ,.......... -0.0009 G.2697
8 0.95354 ~ 7. h705% -7.938e-004 2.808e-001
First-order corvections to F and Theta ............ -3 0000 0.00G0
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UTEXASY 3/H:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Covps of Engineers

Time and date of vuon: Wed Jan 26 11:02:11 2003

Name of input data file: C:\Documents and Settings\gSepxgal\My Documents\KOMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 leves slide

TABLE NO. bS5
AR KGR A R TR R R AR R AR AR RN A AR AR AR A RR AR R R AR AR AR AR A R R AR R I AR AR R AR AT AN

* Check of Computations by Spencer's Procedure (Results are for the *

* ¢ritical shear surface in the case of an automatic search.) *
FEAEAAARAL AR AR AT A I A S AR F A F AT R AT A A F AT AR A I AT A AT R IR A A ANETR AR ERE R IR A A F*

Summation of Horizonktal Forces: 1.06795e-011

Summation of Vertical Forces: 9.86233e-012

" Summation of Moments: 1.43703e-006

Mohr Coulomb Shear Force/Shear Strength Check Summation: 8.98837e¢-012
*xxex CAUTION **%** Some of the Forces Between Slices Act at Points
Above the Surface of the Slope or Below the Shear Surface -

Either a Tension Crack may be Needed or the SOLUTION MAY NOT
BE A VALID SOLUTION
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UTEXRE4 S/N:C0001 - Version: 4.0.0.9% - Latest Revision: 07/27/7/2001

Licensed for use by: Scott Loehr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:02:11 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCHOKS\Fairfax-
Jersey Creck\Sta 25+00 stability\Elev 750 PrfiLevee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 58

FEARI XA AT AL A AR A AR A F AR A A A F AR T AR AANFAAA AR AN AAAA XTI AR RAFAAF A I A A A NI RALI K AR XX
* Final Results for Stresses Along the Shear Surface *

* {Results are for the critical! shear surface in the case of a search,) *
AREEAAA T AL A LA L AR E AR AN A RS AN AN REA LT A A A A LR A A A AT AL AL AT RARAA AR T A AR AR AT R RR A AL

SPENCER'S PRCCEDURE USEDM TC COMPUTE THE FACTOR OF SAFETY
Factor of Safety: 0.954 Side Force Inclipnation: -7.57

———————— VALUES AT CENTER OF BASE OF SLICE --------

Total Effective
Slice Normal Normal Shear
Nc ., A-Center Y-Center Stress Stress Stress
1 -0.13 T48 .24 426.6 316.9 181.9
2 2.51 744 .80 731.2 406 .4 246.1
3 4.44 742 .46 944 .2 473 .8 286.9
4 6.49 F40.23 1121.5 512.1 210.1
5 9.34 737,32 1337.5 546 .6 330.9
&6 12.35 734.57 1555.5 592.6 344.5
7 15.69 T31.%9 1774 .4 638.4 371.1
] 18.70 729,52 1951.4 573.5 391.8%
9 21.82 27 .41 2093 .6 683.8 387.8
10 24 .32 725 .82 2186.4 677.4 393.8
11 26.90 724 .36 2262.0 662,10 384.9
12 29.40 723.01 2328.2 643.8 374.3
13 31.00 T22.22 2336.5 603 .06 350.9
14 33.99 720.88 2402.3 585.0 340.0
15 36.00 720.01 2441.89 570.3 331.5
16 37.01 T19.62 2443 .5 547.5 387.3
17 40.0% T18.53 2483.9 51%.9 367.8
18 43 .55 717 .39 2514.0 479 .4 339.1
19 46.60 716.50 2498.3 411.8 291.3
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UTEXAS4 §/W:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licenged for use by: Scott Loehr, U. . Army Corps of Enginecers

Time and date of vun: Wed Jan 26 11:02:11 2005

Name of ipput data file: C:\Documents and Settings\gSepxsal\My Documents\KCHMOKS\Fairfax-
Jersey Creek\3Sta 25+00 stability\Elev 750 Prf\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NOC. 59
A A SRS R E R A SRS E SRR EEE AR S EE A SRR RN R R X
* final Resulte for Side Forces and Stresses Between Slices *

* (Results are for the ¢ritical shear surface in the case of a search.) *
R R A S E SRR ES SN SRR FE R EE RTINS EEE SRR EEE R R R R EEEE RS EEREEEEEEEE SRR EE IR E

----------------- VALUES AT RICHT SIDE OF SLICE ---—-----------

¥-Coord. of Fraction Sigma Sigma
Slice Side 5ide Feree of at at
No. ¥-Right Force Location Height Top Bottom
1 1.14 1018 748.07 0.187 -104.5 341.7
2 3.88 2831 145,73 0.220 -160.0 631.9
3 5.00 3733 744 .81 0.227 ~179.5 74%1.0
4 7.97 6389 742 .59 0.257 -189.4 1014.0
= 10.72 2048 740.73 0.277 -177.6 1226.9
[ 13.58 12403 738.69 0.294 -152.6 1455.9
7 17.40 15935 736,76 0.308 -113.1% 1660.5
8 20.00 18572 735.41 0.3158 -76.3 1796.0
2 23 .64 21287 733.21 0,374 277.7 1982 .4
1¢ 25.00 21818 732.26 0.389 412 .2 2047.1
11 28 .80 21892 729,41 0.425 B830.6 2191.2
12 30.00 21480 728.49 0.435 975 .4 22273
13 32.00 21000 727 .13 0.444 1143.5 2289.8
14 35.99 18789 724 .44 0.461 1486.5 23192.8
is 36.02 18767 724 .42 0.461 1488.8 2393.8
16 38.00 16901 723.10 0.470 1670.6 Z2398.1
17 42 .11 11718 720.40 G.490 2071.2 2343.1
18 45.00 7014 718 .47 G0.496 2236.3 2351.2
19 48.20 -0 716.16 1.000 0.0 ¢.0

Read end-of-file on input while looking for another command word.
End of input data assumed - normal termination.
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EXHIBIT A-8.29
Summary of Probability of Flood Protection Failure for
Station 25+00 for River Elevation 755 Feet

STABILITY ANALYS!S Reliability
Fairfax KCMOKS Designed By Loehr 212006 |
Jorsey  Sla 25+00 Checked By. vlem 197

Creek

Dredged Fill and Levee

Shape of Section Belore Wall

- - = / |'Failure Suriace
{Foundation Clays Bianket i

- - Wall Before
Failure
River Flavation 755
Wilh Additional Bank Scour
Frobability that the Levee wili fail is determing based on a parallel system for this reach. In a parallet system
Ihe system wilt only perform unsatisfactorily il all components perform unsatisfactorily.
Reliability = 1- pi*p2°p3
Relkabilily of the levee section is a function of the wall fallure,
and bank falure,
A paraliel relationship exists for tha Staltion 25+00 reach.
1) The Missour river velociies create scour at the bed near he wall
2) Tha walt will fail if scouring at the toe removes matefials below lhe existing bed. {p1)
3} If the wall fails, then part of the bank behind the wall will scour causing a foreshore slide. {p2)
4} After the foreshore sfide and is scoured awsay by the flood event, alrger foreshore and fevee slide can occur. {p3}
The refiability of the reach from Station 22+30 1o 30+00
is datermined bslow
Prob of
Event Failure
p1) Scour potential 1 4.5" Scour
p2)  Walifailure {p1)=  0.5700
{p3) Foreshore slide (p2)=  0.8500 Lass of bank - progressive erosion/slouging
ipd)  Levee Slide {p3) = 6.8155 When this happens Fairfax gets wet
Reliability of reach = 1-piTp2p3
0.5700 * 0.8500 * 08159 = 0.6049
or
Reliability = 1 - 0.6048 = 39.51%
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EXHIBIT A-8.31
Summary of Probability of Foreshore Global Stability
Failure Using River Elevation 755 Feet

Tabie 1 Random Variables for Fairfax-Jersay Creak
Expedled | Standard Cosflicient of
Parametar o e
et Vatue | Devialion Varkation, %
Lovee Fll Perdons & 30 3600 12.00
Blanket & 24 3.480 12.00
Foundaiian & 34 4.080 12.00

STABILITY ANALYSIS Reliability
Faifax  KCMOKS Designes By
Jersey  Sia 25400 Checked By { P8 e e V1 00
Craak
{iredged Fif and Lever | \Q/

/ L\ Shape of Saction Before Wali
e Failure Surface
[Foundation Clays Blanket | \ -

———— \{Vzlﬁl Before
: Failure
Waitar al 755 feat
Foreshome Slide
Reliability Analysis of Crtical Slide
B . P i
¢ Lﬁ:ee & Banket| ¢ Found | Factor of | Variance Companent \gi:ﬁ;:
Run Porvious Clays, Sand Safety
1 Mesn 3000 28.0 24 0,203
2 ey 3360 2900 34 .00 {.915
o 0.0001440 1.6783
3 ey 2540 29.00 34.00 0.891
A ey 30,00 32.48 34.00 0.989
- 00071403 B3.217
B i 30.00 25.62 34.00 0.820
Gty 30000 29.00 35.08 0.840
D02 151045
7oy 30.00 7000 29,92 0.668 00012960 ¢
Totat 0.0085803 100
E[FS} = 0.9030 Eiln FS] = 040727 01072
VarFS]=  0.00868
sigmafFs) 0.09263 sigma [in FS] = 0.102312
V(FS) = 01026 fela = -1.04843
F(z) = 0.85278
FS req'd = In(FS reg'd) = 0.00000 Prify=  85.28
-1.43694 09.12778
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EXHIBIT A-8.33
Mean Value Analysis of Global Stability Foreshore
UTEXAS4 Output File
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TARBLE NO. 1

COMPUTER PROGRAM DESTCHATION: UTEXAS4

Originally Coded By Stephen G. Wright

Vergion No. 4.0.0.9 - Last Revision Date: 07/27/2001

(€} Copyright 1985-2000 S. G. Wright - All rights reserved
TERA IR I AR I AR R Z A A A F A A AT F AT A AR R AANRA A RRAAAAA R R TR hF A Ao b hradabaFa®x
RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE

SHOULD NOT BE USED FOR PESIGN PURPOSES UNLESS THEY HAVE

BEEN VERIFIED BY IMNDEPENDENT ANALYSES, BEAPERIMENTAL DATA

OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE

#* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFCORE ATTEMPTING

* TO USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRICGHT

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR

* IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
*®

*

% % % %

Y

OR ADAPTARILITY OF THIS SOFTHARE.

FAR A E AT IR T A AN AR AR AN AR TR AR A I A A AR AT A AT I XA R A A AT AT R AN KA ARNR AR AKR TR %

I S I N T I TR
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UTEXAS4 S/N:C0001 Version: 4.0.0.% - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\lly Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\Foreshore\iAlt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/252005 erosion scourjé feet wall failed

TABLE NO. 3 3

Akkk kXA R I A T A A F A Ak F A ATk &

* NEW PROFILE LINE DATA *

ER A R A SRR R R EEE R E SRR S EE N

Proflle Line No. 2 - Material Type (Number) A

Dedcertzon Clay Bianket

Point ® Y
1 -60.00 736.00
2 25.00 T36.00
3 45.00 736.00
4 57.00 720.00

~ Profile Line No. 1 - Material Type (Number) FIEEEEE

Descrlthon Dredge E}ll

Point X Y
1 ~60.00 Fh0.00
2 ~36.00 F50.00
3 -5.00 755.00
4 5.00 T55.00
5 20.00 750.00
& 41.00 744 .00
7 49.00 736.00

----- Profile Line Wo. 3 - Matorlal Type (Number): SRCEEEE

Des crlptlon Sand 1

Point % Y
1 ~60.00 720.00
2 32,00 720.00
3 57.00 720.00
4 &60.00 708.00
5 150.00 T08.00

~-- Profile Line No. 4 - Material Type (Number) 4 -----

Descrlptlon Sand 2

Point X Y
1 -60.00 TO5.00
2 318.00 T05.00
3 150.00 TG5.00
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UTEXAS4 B/N:C0001 - Version: 4.0.0.9% - Latest Revision: 07/27/2001

Licensed for use by: Scobt Loehr, U. &. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 =ztability\Elev 755\Foreshore\aAlt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean sirengths
1/252005% erosion scour £ feet wall failed

-
22
TABLE NO. 4 3

REF R FEX I A I TR A XTI T LA T A XA F AR AR A AR AT A AR AT AR R AR RA AT R R AR LR AR AR AR AR T Ak Rk ok ke k&

* NEW MATERIAL PROPERTY DATRA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

EE RS R R R R R R R i e B g g B e g R A e e e

-- DATA FOR MATERIAL NUMBER 1 -ccccmmmocooowoo

Description: Dredge Fill

Unit weight of soil {material): 110.0

CONVENT IONAL (TBOTROPIC) SHEAR STRENCTHS
Cohesion - - - - - - - 0.0
Friction angle - - - - - 30.00 {degrees)

Pore water pressured are defined by a piezometric line.
Piegometric line number: 1
Negative pore water pressures are NOT allowed - set to zZero.

—-----wwees-..------ DATA FOR MATERIAL NUMBER 2 -

DescrlpLLon Clay Blanket
Unit welight of soil {(material): 120.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - ~ - - - - - 0.0
Fricticn angie - - - - - 29.00 (degrees}

Pore water pressures are defined by a piezomekric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

—-------seiso---—-- DATA FOR MATERTAL NUMBER 3 --c----cmcmuoooo o

Descr1pt1on Sand 1
Unit weight of soil {(material): 125.0

CONVENTIONAL (ISO’.{‘ROPIC) SHEAR STRENGTHS
Cohesion - - - - - - 0.0
Friction angle - - - - - 34.00 {degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

e L DATA FOR MATERTAL NUMBER 4 -~ -v------ow - am=

Description: Sand 2
Unit weight of soil (material): 125.0
CONVENTIONAL (ISOTROFPIC) SHEAR STRENGTHS

Cohegion - - . U]
Friction angle - - - 37.50 (degrees)

8-83



Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.
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UTEXAS4 5/MN:C0001 - Version: 4.0.0.9 - Latest Revigion: 0772772001

Licensed for uge by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Bocuments\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stabllity\Elev 755\Foreshore\Alt scour 1l.dat

Fairfax -Jersey Creck Station 25400
750 Mean strengths
1/252005 erosion scour ¥ feer wall failed
3.5
TABLE NO. 6
IR SRR EE S ST EEE R ISR R S E R R EE RS R AR SRR LR R R R R R R A E R LR E R LR

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STACGE COMPUTATIONS *

EE S S S EEE R EEE S EEE SRS SRR EEEEEEELERERESEEREEREREEEESEEEEEEEEEEEEEEFEEEEEE]

—————————————————— Piezometric¢ Line Number 1 ------------——-

Description: Water at Intermediate River Stage 755
Unit weight cof fluid {water): 62.4

Point X Y
1 -60.00 Th5.00
2 25.00 755.00
3 150.00 755.00
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2006

Mame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths ‘
1/252005 erosion scour p feet wall failed

2.5
TABLE NO. 10

A AR EFA AT E TR AT Rk ko dkek k& k&

* NEW SLOPE GEOMETRY DATA *

R E AR EE RS EEEEER R L LTSS

All slope data have been deleted {"cancelled") and will be re-generated.
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UTEAASY S/N: 0001 Varsion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scotit Loehr, U. &, Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\Foreshorz\alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005% erozion scour f feet wall failed

3.5
TABLE NO. 11

A A I r R h kA A AR IR A I A RN AR A I A AP A I L S R I R A A AT AN R A RN R AR R F A F R AT RARKR AL AT L AR AR

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

AR RS R R R AR R R R g g R L L T

Normal Shear

Point X ¥ Pregsure Stress
1 5.00 755.00 0.0 0.0

2 20.00 750.00 312.0 0.0

3 41.00 T44 .00 GET .0 0.0

4 49 .00 736.00 1186.0 0.0

5 57.00 720.00 2184 .9 0.0

6 60.00 708.060 2932.0 0.0

7 150.00 708.060 2932.0 0.0
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UTEXASS §/N:C0001 - Version: 4.0.0.9 - Labtest Revision: 07/27/2003

Licensed for use bhy: Scott Loehr, U. 8. Armvy Corps of DEngineers

Time and date of run: Wed Jan 26 11:46:49 2005

Mame: of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\FPoreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour # feet wall failed

3.5
TARLE WO. 16

FTHAAEXE IR A XA XA XA AT A AR A IR TR RN AR A XA

* NEW ANALYSIS/COMPUTATION DATA *

AExE AR LA L XL TR A A AL AR TR IR LA AR YRR N AR

Center coordinates for center of circle

X: 82.00

¥: 782.00

Radius: 84.50

Conventional (single-stage) computations will be performed.
Auromatic search output will be in short form.
Depth of crack: 5.000
Radii for each grid point will be sorted in the order of increasing radiue.
Crivical circles for grid peoints will be output in the order of increasing factor of
safety.
Search will be continued after the initial meode Lo find a most critical circle.
Procedure of Analysis: Spencer

The following represent default values or values that were prevously defined:
Subtended angle for slice subdivision: 2.00{degrees)

There is no water in a crack.

Seismic coefficient: 0.000

Unit weight of water {or other fluid} in crack: 62.4

Wo restrictions exist on the lateral extent of the seavch.

No shear surfaces other than the most critical will be saved for display later.
Neither slope face was explicitly designated for analvsis.

Standard sign convention used for direction of shear stress on shear surface.
Iteration limit: 100

Force imbalance: 1.000000e-005 {fraction of total weight}

Moment imbalance: 1.000000e-005 (fraction of moment due to total weight)
Minimum weight required for computations to be performed: 100

Initial trial factor of safety: 31.000

Tnitial trial side force inclination: 17.189 {(degrees)

Minimum {most negative) side force inclination allowed in Spencer’s procedure: -10.00
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UTEXAS4 S/K:C0001 - Version: 4.0.0.9 - Latest Revision: 0772772003

Licensed for use by: Scott Loehr, U. 2. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Mame of input data file: C:\Documents and Settings\gSepxsali\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Foreshore\alt scour 1.dat

Fajrfax -Jersey Creek Station 25+00
750 Mean strenglths
1/252005 erosion scour § feet wall failed
3.9
TABLE NO. 26
AAIAEKRFAA TR AAR AT A A A A A A A A A A T hhokakadthix
* NEW, COMPUTED SLOPE GEOMETRY DATA *

EEE R SRR EE SRS R LRSS FEEEEEESEEEEE ]

These slope geometbry were generated from the Profile Lines.

Point * Y
i -60.00 750.00
2 ~30.00 750.00
3 -5.00 755.00
4 5.00 755.00
5 20.00 T5G.00
6 25.00 748.57
7 32.00 T46.57
8 38.00 744 .88
S 41.00 74400
10 49.00 136,00
11 57.00 FT20.00
12 60.00 T08.00
13 150.060 708.00

UTEXAS WARNING NUMBER 4240
Pogsible artesian pressures detected at x = -60.00
from piezometric line number 1 (Stage 1).

UTEXAS WARNING NUMBER 4240
Possible artesian pressures detected at x = -30.00
from piezometric line number 1 {(Stage 1).

UTEXAS WARNING NUMBEER 4240
Possible artesian pressures detected at x = 60.00
from piezometric line number 1 {Stage 1).

UTEXAS WARNING NUMBER 4240

Possible artesian pressures detected at x = 150.00
from pierzometric line number 1 (Stage 1).
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UTEXASE S/N:C000: Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. S. Army Corps of Engineers

Time and date of yrun: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00

750 Mean strengths

1/252005 arcsion ascour ¥ feet wall failed

3.5

TABLE NO. 43
HEEAAA IR AR TR AT A AR AA TR I I A A AT AT AN R F A AN A A I F A A AT A AR A AN R KA KA RN
* Coordinate, Weight, Strength and Pore Water Pressure *
* Information for Individual Slices for Conventional ]
* Computations or First Stage of Multi-Stage Computations. *
* {Information is for the ¢ritical shear surface in the &
* &
+ *

case of an antomatic search.)
L R e e R R R R R

Slice Slice Matl. Friction Pore

No. X ¥ Weight No. Cohesion Angle Pressure
22.20 F44 .37

1 23.50 42 .58 1829 1 0.0 10.00 775.2
24 .79 740G.78

2 34 .90 740.65 183 T 0.0 l0.00 2835 .7
25.00 740.51

3 26.39 D ] 2876 1 6.0 I0.00 1011 .4
27.79 T3F.07

4 28.25 736.54 1141 1 0.0 30.00 1152.1
28.72 736.00

5 30.23 T34.38 4263 2 0.0 29.00 128G6.5
31.74 73276

o 31.87 732.63 411 2 0.0 29.00 1385.7
32.00 732.50

7 33.60 730.97 5485 2 c.0 29,00 1499.4
35.20 729 .44

8 36.60 128 .22 5472 2 0.0 29.00 1670.8
38.00 727 .01

2 35.50 725.82 6448 2 0.0 295.00 1821.1
41.00 724 .63

10 42.80 723 .34 Faly 2 0.0 29,00 19757
44 .60 722.05

11 46.18 T721.02 GGBB 2 0.0 29.00 2120.1
47 .77 720.00

12 48 .39 719.63 2501 3 G.0 34.00 2207.1
49.00 719 .26

13 50.93 718.18 6507 3 c.0 34.00 2297.3
52.87 T17.11

14 54 .85 716 .14 3967 3 a.0 34.00 2425, 1
56.84 715.16

15 56.92 715.13 101 3 0.0 34.00 2488.1
57.00 715,09

16 57.69 714 .78 424 &) 0.0 34.00 2509.86
L8.38 Ti4.48
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UTEXAS4 S/N:C0003 - Version: 4.0.0.9% - Latest Revision: 07/27/20601

Licensed for use by: Scott Loehr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Wame of input data file: C:\Documents and Sertings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Cresk\Sta 25+00 stability\Elev 755\Foreshore\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour K feet wall failed
3.5
TARLE HC. 44
**k****i*ii************W*******fi*******kii**k************
* Seismic Forces and Forces Due to Distributed Loads for *
* Individual Slices for Conventional Computations or the +*
* First Stage of Multi-Stage Computations. *
* {(Information is for the critical shear surface in the *
*
*

* case of an automatic search.)
************i***************t****************i*f*********

FORCES DUE TO DISTRIBUTED LOADS

Y for
5lices Selismic Seismic Normal Shear
No. X Force Force Force Force X Y
1 23.50 4] 745.78 1008 0 23 .52 F48.99
2 24 .90 0 744 .62 87 0] 24 .80 748.60
3 26.39 Q 743 .48 1235 aQ 26 .42 748,17
4 28.25 0 T42.09 446 G 28.26 747 .64
5 30.23 ] F40 .67 1552 0 30.2¢6 747.07
6 31.87 a 739.51 1473 0 31.87 746 .61
7 33.60 ] 738.39 1844 0 33.63 746 .11
8 36.60 1 736.56 1774 0 36.62 745.25
] 39.50 0 734 .92 2060 4] 39.52 744 .42
10 42 .80 Q 732.59 4064 4] 42 .88 T42 .12
11 46.18 0 129.82 4536 [ 46,24 738.76
12 48.39 4] 728.09 1996 0 48,39 736.61
13 50.93 0 725.13 12337 O 51.04 731.92
14 54.85 0 720,17 17023 4] 54 .94 724.12
15 s .92 o 717 .64 782 9 56.92 720.16
16 57.69 0 716.01 13417 ] 57.71 717.17
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UTEXAS4 S/N:C0001 - Verscion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax
Jergey Creek)\Sta 25400 stability\Elev 755\Foreshore\Alt scour 1.dat

Fairfazx -Jersey Creek Station 25+00
750 Mean strengths
1/252005 erosion scour ¥ feet wall failed

-

3.5
TABLE NO. 47
HhE A AR R AR AR AR A A A AR A IR AN R AL F R AR TN AT A A AT RN AT AR LA AR I E Rk hhk ok dd ki
* Information for the Iterative Solution for the Factor of *
* Safety and Side Force iInclination by Spencer's Procedure *
Ak AT XTI RXR R AR AR LR A ST A F I F A AL FRA X R AR T A A I b d A AT A F AR T RAA NS R & o fw &
Allowable force imbalance for convergence: §.6212e-002
Allowable moment imbalance for convergence: 23

Trial Trial
Factor Side Force Force Moment Delta
frer- of inclination Tmbalance Imbalance Delta-F Theta
ation Safety {degrees) {ibs.) (fr.-ibs.) {degrees)
1 3.00000 -17.1887 -6.551e+003 4.370e+006
First-order corrections to F and Theta ............ -4.5640 6.9719
Reduced values - Deltas were too large ............ -0.5000 0.7638
2 2.50000 ~-16.4249 ~5.6692e+003 3.774e4+0048
FPirgt-order corrections to F and Theta ............ -2.9063 7.4906
Reduced values - Deltas were too large ............ -0.5000 1.2887
3 2.00000 ~15.1362 -4.411e+003 2.920e+006
First-order corrections to F and Theta ............ -1.6237 8.3071
Reduced values - Deltas were too large ............ -0.5000 2.5580
4 1.50000 -12 5783 -2 .5132+003 1.6242+006
Pirst-order corrections to F and Theta ............ -0.7112 9.5263
Reduced values - Deltas were too large ............ -0.2139 2.8648
5 1.28612 «B 7135 -1.581e+002 1.002e+006
First-order corrections to F and i elalE I R e S S A5 06 B -0.4302 9.1722
Reduced values - Deltas were too large ............ ~0.1343 2.8648
) 1.15178 -6.8487 -9.938e+002 6.172e+005
First-order corrections to F and Theta ............ ~0.2724 7.7680
Reduced values - Deltas were too large ............ ~0.160% Z.8648
7 1.05132 -3.9839 -5.624e+002 3.40%e+0058
First-order corrections te T and Theta ............ ~-0.1588 5.6235
Reduced values - Deltas were too large ............ ~0.0808 2.8648
8 0.97051 -1.1191 ~2.260e4002 1.299%9e+005
First-order corrections to F and Theta ............ -0.0701 3.0213
Reduced values - Peltas were too large . ........... ~-0.0665 2.8648
9 0.90401 1.7457 2.802e+001 -2.251e+004
First-order corrections to F and Theta ............ -0.Qclo G.2001
Second-order corrections to F and Theta ........... -0.0011 0.2007
10 0.90295 1.9464 -2.270e-004 4.484e-002
First-order corrvections to F and Theta ............ ~0.0000 0.0000
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UTEXAS4 S/H:C0001 - Yervgion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Secott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Hame of input data file: C:\Documents and Settings\gsSepxsal\My Documents\KCMOKS\Fairfax
Jersey Creek\S5ta 25+00 stability\Elev 755\Foreshore\All scour 1.dat

Fairfax -Jersey Creek Stabion 25400
750 Mean strengths
1/252005 erosion scour ¥ feet wall failed

3.5
TABLE NO. 55

EEE R R AR R R R R R R R R R . E E E L L L Ly rararege,

* Check of Computations by Spencer's Procedure (Results are for the *

* aritical shear surface in the case of an aukomabic search.) *
L R R R R R R R R R R o R I I R R R A T kI T g T T A R AT R R S A A

Summation of Horizontal Forces: 1.03277e-011

Summation of Vertical Forces: 3.8085le-012

Summation of Moments: 2.51457e-007

Mohr Coulomb Shear Force/Shear Strength Check Bummation: 1.30314e-011
FAEEE CAUTION ***+4% Hffective Or Total Normal Stress on Shear

Surface is Negative at Points Along the UPPER One-Half of the
Shear Surface - A Tension Crack may Be Heeded.

Shear Surface is NECGATIVE!
Solution is Probably INCORRECT

*Exkx CAUTTON *++** Some of the Forces Between Slices At at Points
Above the Surface of the Slope or Below the Shear Surface -

Either a Tension Crack may be Needed or the SOLUTION MAY NOT

BE A VALID SOLUTION
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UTEXAS4 S/M:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of yun: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Foreshore\aAlt scour 1.dat

Fairfax -Jersey Cresek Station 25400
750 Mean strengths
1/252005 erosion scour ¥ fest wall failed

ra
3.5
TABLE NO. 5B
**Kk*****k****************i*t***k*************t***w*k***k*w*********t****
* Final Results for Stresses Along the Shear Surface b

* {Results are for the critical shear surface in the case of a search.) *
FhRAEAE I AL L X E X A AR AT AT AT AN AT ARAA A AN R TR AR A A A X TR A AR A AARNA ARSI A AN A F A ATk hdk okt

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY
Factor of ZSafety: ©.903 Side Force Inclination: 1.95

----- VALUES AT CENTER OF BASE OF SLICE

Total Effective
Slice Normal Hormal Shear
Mo X-Center ¥-Center Stress Stress Stress
i 23.58 742 .58 a57.2 182.0 116.4
2 24.590 740.65 1124 .4 228.8 146.3
3 26.35 738.79 1285.7 274 .3 175.4
4 28.25 736 .54 1483 .6 331.5 212.0
5 30.23 734,38 1690.1 403 .5 247 .7
[} 31.87 732.63 1857 .3 461.5 283.3
7 33.60 730.97 2016 .6 517.1 317.5
8 36.60 728.22 2282.5 611.6 375.5
9 33.50 725.82 2517.3 6596.2 427 .4
10 42 .80 723 .34 2704 .0 728.3 447 .1
11 46.18 721.02 2843 .5 T23.4 444 .1
12 48.39 719.63 Z2881.1 &74.0 503.5
13 50.93 718.18 2831.3 534.0 388.9
14 54 .85 716.14 2715.8B 290.7 217.12
15 56.92 715.13 - 26401 151.9 113.5
16 57.69 714.78 2413.6 -96.0 -731.7

8-94



UTEXAS4 S/M:C000L - Version: 4.0.0.% - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 11:46:49 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jerzey Creek\Sta 25400 stability\Elev 755\Foreshore\Alt scour 1.dat

Fairfax -Jersey (reek Station 25+00
750 Mean strengths
1/252005 evosion scour % feet wall failed

TABLE NG. 59
FhakRhF b T d A kA EF A A A A A A A A A Ak A A A A A E A A A A AR A A A A TN AR AT AR A b AR A hk R hkk ko
* Final Results for Side Forces and Stresses Between Siices *

* {Results are for the critical shear surface in the case of a search.) =
it*i**ki******i***wki******************ﬂ*******i*i**i**i***************k*

-------- “ww--=--- VALUES AT RIGHT SIDE OF SLICE ~---c----nromuu

Y-Coord. of Fraction Sigma Sigma
S5lice Side Side Force of at at
| STe X-Right Force Logcatieon Height Top Bottom
1 24 .79 2858 742.01 0.156 -387.1 1114.9
2 25.00 3111 741.84 0.165 -388.7 1160.0
3 27.79 G702 7319.81 0.255 -2%2 .6 1544 .5
4 28.72 7915 739.14 0.273 -250.0 1635.3
5 31.74 12271 737.12 0.314 -1¢2.5 1869.5
& 32.00 12650 736.585 0.317 -90.4 1887.4
7 35.20 17300 735.00 0.343 60.2 2072.1
a8 38,00 21321 733.42 0.359 186.1 2201.3
2 41.00 25466 731.86 2.374 317.3 2310.1
10 44 .60 27854 7292.30 0.395 562.8 2481.3
11 47 .77 29164 727 .11 ¢.413 807.9 2575.5
12 42.00 29269 726 .31 G.421 921.5 2573.2
13 52.87 22778 722.1% G.451 1446.1 2633.7
14 56.84 11967 717.66 C.484 2092 .7 2543.9
15 57.00 11443 LT .47 0.485 2122.8 2534.,8
16 58.38 -0 714 .48 1.000 0.0 0.0

Read end-of-file on input while looking for another command word.
End of input data assumed - normal termination.
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EXHIBIT A-8.34
Summary of Probability of Levee/I-Wall Global Stability
Failure Using River Elevation 755 Feet

STAEBILITY ANALYSIS Reliabiity

Faifax  KOMOKS Dasigned By Loehr 211002005
Jersey Sta 25+00 Checked By

Creek

Shape of Seclion Before Wall

Failure Surfac:

Vater at Y55 fest
Leven and FWal
Reliability Analysis of Crilical Stide
g . P {
¢ !’_:i:ee 4 Wankel | ¢ Found | Factor of | Variance Component jgﬁiz;g
Run Pervious Ctays. pst Sand Salety
iMean | 30740 290 34 G918
E 2 _( I * I
215 3380 2800 14 60 6.939 TR AT
3 -a, 265.40 FE00 34.00 0.887
4 g 30.08 32.4 34, d
ot . ] 200 | 1008 0.0074823 86.746
2 Gy 30.00 2552 34.00 0.833
6 tay I 5.0 . )
a5 30.00 25.00 38.08 0.945 AT AT
7 oy 30.00 29.00 2592 0,893
Fotal 0.0086255 108
E[FS] = 4.6180 E[in FS] = -0.08065  -(LO0806%
VarlFS}=  0.06863
sigmalFS}: 0.09287 sigma {In £5} = 6.100912
V{FS) = 01012 Beta = -0.89830
F(z) = 0.51548
FSreqd = N(FS reqd) = 0.00000 Pi{f= 8156
-1.13684 0.12778

Table 1 : Random Vartables for Faifax-dersey Creek
Barameler Expected Siar}dqrd CDGHEC]GH! of
Value | Devigbon Variation, %
Leuvee Fi Pervious & 30 3500 1200
Hlanke! ¢ 28 3,480 i
Foundation & 34 4.080 12.00
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EXHIBIT A-8.36
Mean Value Analysis of Global Stability Levee/I-Wall
UTEXAS4 Output File
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TABLE NO. 1

COMPUTER PROGRAM DESTIGNATION: UTEXASG4Y

Originalily Coded By Stephen G. Wright

Vergion No. 4.0.0.9 - Last Revision Date: 07/27/2001

{C} Copyright 1985-2000 S. G. Wright - All rights reserved

A E R A SR SRR ERE LSRR EEEE SRR EEEEEEEREREEEREEEEEREEESEEERESREREEERSEEREE.EE S5 X

£
#*
R3
*
F
*
*
&

*

*

RESULTS OF COMPUTATIONS PERFORMED USING THIS SOFTWARE #
SHOULD NOT BE USED FOR DESICGHN PURPOSES UNLESS THEY HAVE *
BEEN VERIFIED BY INMDEPENDENT AMALYSES, EXPERIMENTAL DATA B
OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS *
AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE  *
READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING b
TO USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN G. WRIGHT *
MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR i
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS b
OR ADAPTABILITY OF THIS SOFTWARE. *

®

LR E R L R R R R R R R R R IR A R R TR TR
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UL LA a0 LWL TOMELDLIUNI 4.U.V .Y - LAatest Kevision: U277 2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\PFairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 3

IR R E AR AR R RS R LR RN

* NEW PROFILE LINE DATA *

AR R R L EREEEEEREEEEEREEEEEXSY

Description: Clay Blanket

Point X Y
1 -60 .00 736.00
2 30.00 736.00
3 45.00 720.00 7 .

Description: Dredge Fill

Point X Y
1 -60 .00 750.00
2 -30.00 T50.00
3 -5.,00 755.00
4 5.00 755.00
5 20.00 750.00
6 10.00 736.00
fffff Profile Line No. 3 - Material Type (Number): 3 -----

Description: Sand 1

Point X s

1 -60.00 F20.,00

2 45.00 T20.00

3 55.00 708.00

4 150.00 708.00
————— Profile Line No. 4 - Material Type {Number): 4 -----
Description: Sand 2 .
Point X Y

1 -60.00 T05.00

2 38.00 T05.00

3 15¢ .00 705.00

8-100



UTEXASE S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOXS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\Levee)\All scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NG. 4

i#*_fiiz\l-**\ﬁ**v\‘****!(**‘ki’*‘k***x*****ﬁ**********************i‘k**‘l‘**i*k*t*i

* NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

I R A2 R R R E T R R R I EE RN R R R R 2R R R RS AR AR R EREREEREEERSEEE S EN]

Description: Dredge Fill
Unikt weight of soil (material}: 11¢.0

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 0.0
Friction angle - - - - - 30.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: I
Negative pore water pressures are NOT allowed - set to zero.

——————————————————— DATA FOR MATERIAL NUMBER 2 - - ------=-----=--~-

Description: Clay Blanket
11t weight of seil (material): 120.0

COMVENTIONAL (ISOTROPIC} SHEAR STRENGTHS
Cpohesion - - -~ - - - - - 0.0
Friction angle - - - - - 29.00 {degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.

Unit weight of soil (material}: 125.0

CONVENT IONAL (ISOTROPIC) SHEAR STRENGTHS
Cchesion - -~ - - - - - - 0.0
Fricticen angle - - - - - 34.00 (degrees)

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
Megative pore water pressures are NOT allowed - set to zero.

i eimee—we.o. DATA FOR MATERIAL NUMBER 4 - -------~-om- e~

Description: Sand 2
nit weight of scoil {material): 125.0
COMVENTIONAL {(TSOQTROPLCH SHEAR STRENGTHS

Cohesion =& = = I 0.0
Friction angle - - - - - 37.50 {degrees)
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Piezometric line number: 1
Negative pore water pressures are NOT allowed - set to zero.
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 0772772001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Kame of imput data file: C:\Documents and Settings\gSepxsaliMy Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\ Levee\Alt scour 1.dat

Frairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TARLE NO. 6

t******t*****it**txt**k*******ﬁ****k**iﬁi*t****n******i***t****i****ﬁ

* NEW PIEZOMETRIC LINE DATA - CONVENTIOWAL/FIRST-STAGE COMPUTATIONS *

*************ti**&***kﬁ**k*k*****k**ik************************k**i**i

Description: Water at Intermediate River Stage 755
Unit weight of fluid (water): 62.4

Point X Y
1 -60.,00 755.00
2 25 .00 T55.00 .
3 150.00 755,00
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UTEXAS4 S/N:C0001 - Version: 4.0.9.% - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. . Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data [ile: C:\Documents and Settings\gSepxsali\My Pocuments\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\lLevee\Alt scour 1l.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NC. 10

IS E 22 EE R R LR R RN LR R L EEERE SN

* NEW SLOPE GEOMETRY DATA *

eI TR AR LA R EE R LR LR EEEEESS]

2ll slope data have been deleted ("cancelled") and will be re-generated.
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UTEXAS4 S/N:CD00)1 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for uge by: Scott Loehr, U, 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2008

Name of input data file: C:\Documents and Settings\gSepxsal\My Document s\ KCMOKS\Falrfax-
Jersay Creek\Sta 25+00 stability\Elev 755\Leveel\Alt scour l.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 11

ttt**k****?{********ﬂr**‘k***:k***ir*i-i'A-*‘&‘]l*ii*i*t*******k*t*********ﬁ*l’**

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS *

**itt!****k********k******i**ki*******i****ki(\t*k*i**********ﬁ********

Normal Sheayx

Point X Y Pressure Stress
1 5.00 75500 0.0 0.0

2 20.00 750,00 312.0 6.0

3 30.00 736.00 1186.0 0.0

] 45.00 720.00 2184 .0 0.0

5 55.00 708.00 2933.0 0.0

6 150.00 708.00 2933.0 g.0
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UTEXASY S/N:CC001 - Version: ¢.0.0.% - Latest Revision: 07/27/2001

Licensed for use bv: Scott Loehr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Leveel\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE MO. 16

Ad K AR AN A A AKX AR A A KA R AT T I NA KRR T A K

* NEW ANALYSIS/COMPUTATION DATA *

LA RS EEEEE RN R R AR EEELESESRES S LR EERES

Centey coordinates for center of circle -

X: 67,00

Y: 797.06

Radiug: 83.00

Conventional {single-stage) computations will be performed.
automatic gearch output will be in short form.
Depth of crack: 5.000
Radii for each grid point will be sorted in the order of increasing radius.
Critical circles for grid points will be output in the order of increasing factor of
safety.
Search will be centinued after the initial mode to find a most critical circle.
Procedure of Analysis: Spencer

The following represent default values or value" that were prevously defined:
Subtended angle for slice subdivision: 3.00(degrees)
There is no water in a crack.
Seismic coefficient: §.0G0
Unit weight of water (or other fluid)} in crack: 62.4
“fa restrictions exist on the lateral extent of the search.
» shear surfaces other than the most critical will be saved for display later.
selther slope face was explicitly designated for analysis.
Standard sign convention used for direction of shear stress on shear surface.
Iteration limit: 100
Force imbalance: 1.000000e-005 {(fraction of total weight)
Momentt imbalance: 1.000000e-005 {fraction of moment due to total weight)
Minimum weight required for computations to be performed: 100
Initial trial factor of safety: 3.000
Initial trial side force inclination: 17.18% (degrees)
Minimum (most negative} side force inclination allowed in Spencer s procedure: -10.00
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UTEXAS4 5/N:CO001L - Version: 4.0.6.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Mame of input data file: C:\Documents and Sertings\gSepxsal\My Dacument s \KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\Levee)\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TARLE NO. 26

TR AE I R R EEEEE R _EEERERE SRR EEE RS

* MNEW, COMPUTED S5LOPE GEOMETRY DATA *

P o 2 EET R R ESSEE ST RS R LS

These slope geometry were generated from the Brofile Lines.

Point X Y
1 ~60.00 750.00
2 -30.00 750.00
3 -5.30 755.00
4 5.00 75%5.00
5 20.00 750.00
6 30.00 ° 736 .00
7 38.00 727 .47
8 45.00 720.00
4 55.00 708.00
10 150.00 708.00

UTEXAS WARMING NUMBER 4240
vossible artesian pressures detected at x = -60.00
from piezometric line number 1 {(Stage 1}.

"TEXAS WARNING MUMBER 4240

sssible artesian pressures detected at x = -30.00
rrom piezometric line number 1 (Stage 1).
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UTEXASY S/N:C0001 - Yersion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Mame of input. data fFile: C:\Documents and Settings\gSepxsal\My Decuments\KCMUKS\Fairfax-
Jersey Creck\Sta 25+00 stability\Elev 755\Leveel\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 43

PR ET T EEE R SRR E'FEAERE S EEEEE LR EEES ERER R S A AR EEREEEESLELSES]
* Coordinate, Weight, Strength and Pore Water Pressure

*» Information for Individual Slices for Conventional *
* Computaticns or First Stage of Multi-Stage Computations. *
* (Information is for the eritical shear surface in the *
a *
Hr &

case of an automatic search.)
2RSS FEE R EEEEEE RS SRR EEE RS R AL R AR AR EEEEEEEERERE]

Slice Slice Matl. Friction Pore

No. X Y Weight  Na. Cohesion Angle Pressure
-1.41 750.00

1 -0.313 748,24 1898 1 0.0 30.00 421.7
1.14 746 .48

2 2.51 144,80 3069 i 0.0 + 30.00 636.8
3.88 743 .11

3 1.44 T42 .46 1549 1 0.0 30.00 782.3
5.00 741,82

4 6.49 740.23 45667 1 0.0 310.00 521 .4
797 Tig .68

5 9.34 737.32 4895 1 0.0 30.00 1102.9
10.72 736.00

o] 12.35 734,57 6514 2 0.0 29.00 1274 .9
13.948 733.14

7 15.69 731,779 7522 2 c.0 29.00 1448.0¢
17.490 730.45

B 18.70 72%.52 £151 2 0.0 29.060 1589.89
20.00 728.59

9 21.82 727,41 8349 2 q.0 29.00 1721.8
23.64 726 .22

10 24 .32 725,82 2841 2 ¢.0 5.00 1821.0
25.00 725 .41

il 26.90 124 .36 7128 2 0.0 25.00 1911.9
28.80 T23.31

12 29.40 7231.01 1974 2 0.0 2%.00 1996.4
30.00 722.70

13 31.97 721.79 5726 2 0.0 29.00 2072.6
33.94 720.87

14 34.98 T20.43 2556 2 0.0 29.00 2156 .9
36.02 720.00

15 37.01 T19.62 2125 3 ¢.0 34.00 2208.0
iB.00 719.23

1€ 40.305 718.53 3359 3 ¢.0 34.00 2276.0
42.11 T17.82

17 43.565 717.39 1476 3 0.0 34.00 2346.6

47.00 ,  718.87 : :

i8 16. 60 716.586 607 3 0.0 34.00 2398.5

1820 716 .16
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UTEXAS4 S/N:C0001 - Version: 4.0.0.5 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data file: €:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Levee\Alt scour 1.dat

Frairfax -Jersey Creek Station 25400
750 Mean strengths
1./26/2005 levee slide

TABLE NO. 44

AR A XA REA AR AT R R AR A A A IR RAA R AT AR IR AT A TRk kAR FA AT AR A AR d b2k

* Seismic Forces and Forces Due to Distributed Loads for *

* rndividual Slices for Conventional Computations or the *

* First Stage of Multi-Stage Computations. =

* (Information is for the critical shear surface in the *
*
*

* case of an automatic search.)
P R R R R R R R R E R R L E R R R E R R R R R R R R EEEE LR R R EE S S R R R R

FORCES DUE TO DISTRIBUTED LOADS

Y for
Slices Seismic Seismic Normal Shear
Ma. X Force Force Force Force X Y
1 -0.13 0 751.62 ¢ 0 ~0.13 748.24
2 2.51 4] 749.50 0 ] 2.51 744,80
3 4.44 0 748.73 G 4 4,44 742 .46
4 6£.49 0 747 .37 37 0 £,98 754 .34
5 9.34 3] 745,44 261 4] 9.49 753.50
& 12.35 2] 743.50 527 0 12.47 752.51
7 15.69 4] T41.47 801 0 1%.78 751.41
i1 18.70 [ 135.78 781 0 18.74 750.42
9 21.82 4] 737.21 2955 4] 22.03 747,16
10 24.32 4 734.69 1808 0 24 .34 T743.92
11 26,90 0 732.21 5990 4] 27,02 740.18
12 29.40 4] T25.89 2332 0 29.41% 736.82
13 31.97 (& 727.84 7585 0 32.03 733.83
14 34 .98 ] 725.56 4607 o 34,99 T30.67
15 37.01 o] 724 .06 4793 o] 37.02 TEB.ER]
16 40.05 4] 721.88 11147 0 40.11 725.22
17 431.5% 4] 719.45 8823 o 43.58 721.52
18 46.60 4] 717.32 11527 Q 46.63 718.04
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. $. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Document sYKCMOKS\Fairfax-
Jersey CreekhSta 25:+00 stability\Elev 755\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
750 Mean atrengths
1/26/2005 levee slide

TABLE NO. 47
*********wwk****A-***tiii*-k*ﬂr*xi*k**i(‘kki’i’)\'k*i******i’k******i**'k
* Information for the Iterative Solutien for the Factor of *
* gafety and Side Force Inclination by Spencer‘s Procedure *
******i’**t*r\'*******riik**t*t*****Il*\l'tw**ikkki***i*i****k****t*
Allowable force imbalance for convergence: 7.2405e-001
Allowable moment imbalance for convergence: 15

Trial Trial
Factor 3ide Force Force Moment Delta
Iter- of inclinatien Imbalance Imbalance Delta-F Theta
ation Safety {degrees) {1bs.) {ft.-1bs.} {degrees)
1 3.00000 -17.1887 -9.,499e+003  6.460e+006
First-order corrections to F and Theta ............ -5.0087 4 ,2666
reduced wvalues - Deltas were too large ............ ~0.5000 0.42585
2 2.50000 -16.7628 -8.351e+003 L.6732+006
First-order corrections te F and Theta ............ -3.155% 4.5795
Reduced values - Deltas were too large ............ -0.5000 0.7256
3 200000 -16.0373 -6.679e+003 4¢.525e+006
First-order corrections to F and Theta ............ -1.7189 5.1143
Reduced values - Deltas were tco large ............ -0.5000 1.4877
4 1.50000 -14.549%6 -4.052e+4003 2.713e+006
sirst-grder corrections to F and Theta ............ ~0.7009 6.1770
reduced values - Deltas were too large ............ -0.3251 2.8648
5 1.17432 -11.6848 ~1.596e+003 1.024e+006
First-order corrections to F and Theta ............ -0.266K0 6.8029
Reduced values -~ Deltas were too large ...........- -0.1120 Z.8B648
[ 1.062%0 -B.B200 -B.202e+002 5.119e+005
First-order corrections te F and Theta ............ -0.1486 5.4014
rReduced values - Deltas were too large ............ -0.0788 2.8648
7 (,98409 ~5.9552 -3.226e+002 1.218e+005
First-order corrections to F and Theta ............ -0.0674 3.1760
Reduced values - beltas were too large ............ -0.0609 2.8648
2 0.,92314 ~3.0904 1.310e+001 -1.533e+004
First-~order corrections to F and Theta ............ -0. 0053 0.4603
gSecond-order correckions to F and Theta ........... -0.00583 0.4614
3 HUg1TEY -2 L5280 2.475e-004 -5.611e-001
First-order correctlons Lo ¢ and Theta ............ -0. 000G 0. 000Gy
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of rum: Wed Jan 26 13:15:48 200%

Hlame of input data file: C:\Documents and Settings\gSepxsall\My Documents\KCMOKS\Fairfax-
Jersey Creek\sSta 25+00 stability\glev 755\ Leveel\Alt scour 1.dat

Fairfax -Jdersey Creek Station 25400
750 Mean strengths
1/26/200% levee silde

TABLE NO. 55

IR E R R Ry R E R R R R RS R E R SRR R R R S

* Check of Computations by Spencer’s Procedure (Results are for the *

* gritical shear surface in the case of an autcmatic search.} b
P R LR R R R R R R R R R E R R R R E R R R R R E R R R T AR R R R EE A E R ST R RS R NSRS RS R E R R L 2 8 )

Summation of Horizontal Forces: 1.28004e-011

Summation of Vertical Forces: 4.54747e-012

Summation of Moments: 1.70060e-006

Mohy Coulomb Shear Force/Shear Strength Check Summation: 6.13908e-012
+xxx%x CAUTION **+*** gSome of the Forces Between Slices hct at Points
Above the Surface of the Slope or Below the Shear Surface -

Either a Tension Crack may be Needed or the SOLUTION MAY NOT
BE A VALID SOLUTION
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UTEXAS4 8/N:CO0001 - Verzion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Mame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25400 stability\Elev 755\Levee\Alt scour 1l.dat

Fairfax -Jersey Creek Station 25+00
750 Mean sbtrengths
1/26/2005 levee slide

TABLE NO. 58

R R R R R R R e 22T 22222 AR R R RN LRSS R AR LR AR RS REEER LS RS E RS

* Final Results for Stresses Along the Shear Surface *

* {Results are for the critical shear surface in the case of a search.) *
R HRAREN TN A RNT AR AT AFA LA I ARk kb dhddah kAt kb a b kb kbt ko xhhhh ko dh bk htr s

SPENCER'S PROCEDURE USED TQ COMPUTE THE FACTOR OF SAFETY
Factor of Safety: 0.918 Side Force Inclination: -2.83

————————— VALUES AT CENTER OF BASE CF SLICE --------

Total Effective
slice Normal Nermal Shear
NO . X-Center ¥-Centey Stress Stress Stress
1 ~-0.13 748 .24 576.9 - 155.2 97.6
2 2.51 744 .80 885 .9 249.1 156.7
3 4 .44 742 .46 1100 .7 318.3 200.2
4 §.49 T4G .23 1296 .8 375.4 236.1
5 9.34 737,32 15439 .5 446 .6 280.9
6 12.35 734.57 1807 .8 532.9 3z21.8
7 15.69 T31.79 2073 .6 625.6 377.8
B 18.70 T23 .52 22594 .3 704.3 425.3
9 21.82 727 .41 2452.8 730.9 441 .4
10 24 .32 725,82 2525.4 104 .4 425.4
11 26.50 724 .36 2578.7 566 .8 402.7
12 29.40 723.01 2622.0 625.7 37r.9
13 31.87 21719 2635.9 563.4 3140.2
14 34.5%8 Ti0.43 2658 .4 501.5 302.9
15 37.01 719.62 2646.9 438.9 322.6
16 40¢.05 71i8.53 2641 .6 365.6 268.86
17 43.55 F17.39 2616 .2 265.¢6 198.1
18 46.60 716.56 2585 .1 166 .6 122.4
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UTEXAS4 S/N:C000) - Version: 4.0.0.9 - Latest Rewvision: 07/27/2001

Licensed for use by: Scott Loehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 13:15:48 2005

Name of inpub data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 755\ Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
750 Mean strengths
1/26/2005 levee slide

TABLE NO. 59
R AREAARAR T AT bk ke hhkx ok dokh ok Ak Ak kA hrhx Ak bk kb kb bk kA Ak A kbR Xk hkFhddix
* Final Results for Side Forces and Stresses Between Slices *

* (Rezults are for the critical shear surface in the case of a search.} *
R R R e R R R R B 2 22 s R EEEEEE R R R RN A RETE RS TR SRR R R RS L ER B EEE LT L5 ]

7777777777777777 VALUES AT RIGHT SIDE OF SLICE ----------o-o--

v-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at
No. ¥-Right Force Location Height Top Bottom
1 1.14 1781 748.18 0.280 -1l67.7 585.5
2 3.88 4347 Td6.09 0.251 -179.8 910.1
3 5.00 5541 745,27 0,362 . -180.9 1020.8 .
4 7.97 8922 743,21 0.297 ~127.8 1288.4
5 10.72 12178 741 .42 0.317 -70.2 1493.5
3} 13,98 16137 739,42 0.323 -0.9 1709.8
7 17.40 201740 737.51 0.346 74.8 1899.0
8 20.00 230981 736,17 0.354 133.6 2021.1
9 23.64 24882 733.48 0.389 441.1 2221.0
10 25.00 25049 732 .42 0.388 5565.2 2289.0
11 28.80 24067 729.38 0.423 897.7 2448.5
12 30.00 23299 7268.41 0.429 1005.4 2495.5
13 33.94 21259 725.73 0.445 1301.5 2584 .6
14 36.02 19576 724 .33 0.452 1451.8 2625.5
15 38.00 17473 723.02 0.460 1614.5 2623 .8
16 42.11 11959 T20.34 0.478 1876.2 2563.5
17 45,00 717 718.44 0.485 2154.7 25%72.0
18 48.20 -0 716.16 1.000 0.0 0.0

Read end-of-file on input while looking for ancther command word.
End of input data assumed - normal termination.

8-113



EXHIBIT A-8.37
Summary of Probability of Flood Protection Failure for
Station 25+00 for River Elevation 760.5 Feet

STABILITY ANALYSIS Retiabilily

Faidax KEROIKS Designed By: Loahr 1/256:2000
Jersey St 25+00 Checked By:
Creek

760.5%

[Foundaiion Glays Blankel ]

T T | ——— Wall Before
fFoundation Sands Failure

River at 760.5 Feel
Scour in Bed = & feet

Shape of Seclion Belore Wall
Failure Surface

Probability that the Levee will fail is determine based on a parattel system for this reach. In a parallel system

the system wili only perform unsatisfactorily if all compenenls perform unsatisfactorily.
Reliability = 1- p1*p27p3

Reliability of the fevee section is a Tunclion of the wall faiture,

ard! bank failure,

A paraltel relalionship exists for the Station 25+00 reach.

1} The Missouri dver velocilies create scour at the bed near the walt

p1)

2) The wall wil fail if scouring at the loe removes materials below the existing bed.

3) if the wall fails, then part of the bank behind the wall will scour Causing a foreshore slide.

4) After the foreshore slide and is scoured away by the flood event, alrgar foreshore and levee slide can ocour,

The rafizbility of the reach from Station 22+30 to 30+00
is getermined below

Proh of
Event Failure
Scour potential 1 5 Scour
b1y Wallfailure (pf) = 08000,
(p2) Foreshore slide {p2)= - 0.8500 - Loss of bank - progressive erosion/slousging
(p3) Levee Slide (p3) = 0.5515 - YWhen this happens Fairfax gels wet
Reliability of reach = T-pT*p2*papd
3.8000 * 0.8500 v 0.5515
Reliability = 1 - 0.625

p2)

F3

= 0.6250
oF
37.50%
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EXHIBIT A-8.39

Summary of Probability of Foreshore Global Stability

Failure Using River Elevation 760.5 Feet

STABILITY ANALY SIS Reliabilily

Falfax  RKOMOKS Trasned By Loehr 1726/20605
Jersey  Slg 25400 Checked By:  [PpPee LA e
Craek

[Foundation Clays Blankel |

Shape of Section Before Wall
el el Uioco N

' — " - [WaTBE
|F_t£r1(_]_§1it_)ﬂ Sands ; Failure
Vater at 760 5 {est
Forpshare slide
Reliability Analysis of Critical Slida
¢ ‘E'ﬁlvee & Bianket | 4" Found | Faclor of | Variance Companent ?;222;2'
Run Pervious Clays, Sang Salety
1 Mean 30.00 29.0 34 0.8903
2 oy LES ‘500 34.00 0.
fu | Sob¢ | 28 918 0.0001440 16783
K 26.40 2200 34.00 0.891
4 e, 30.00 3248 34.00 .98
= : 0989 0.0071403 83.217
D Gy 30.00 25.52 34.00 0.820
6+ 3000 2800 3848 .94
U 9.240 0.0012960 15.1045
7 -tiy 36.00 2000 2052 0.868
Totat G.0085803 100
E[F3] = 0.9030 E[ir FS] = ~0A0727 007250
VarlF8]= 000858
sigmalFS| 0.09263 stgma fin FS] = 0102312
V(FS) = 0.1026 Bata = -1,04843
Fiz) - 080278
FSreqd = T069 ] In(FS reqd) = 006000 Pri= 8528
-1,13694 Q12778

Favle 1 Random Variables for Fairfax-Jersey Creek
Expected | Standard Coefficient of
Z] } e -
FRIELE Value | Deviztion Vadalion, %
Leves Fill Pendays & ki) 3500 §2.60
Blankel & 24 3.480 12 0
Foundalian & 34 4.080 12.00
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EXHIBIT A-8.40
Summary of Probability of Levee/I-Wall Global Stability
Failure Using River Elevation 760.5 Feet

STABILITY ANALYSIS Reifability
Farkax KCROKS [osigned By,
Jersey Sla 75+00 Checked By
Creek

e, (WA
[Bredged Filt and Levee twan A

Shape of Section Before Wall

s o R i Failure Surface
{Foundation Clays Blanket | R

|Foundaiion Sands |

Warler at 760.5 feat
Levee { | Wall Slide
Reliabilily Analysis of Critical Slide
; . t
4 E:;:ee & ' Blanket | &' Found | Factor of [ Vanance Component F:.Zfiz:cg
Run Pervious Clays, Sand Safely
1 Mean 24.00 290 34 3.992
2 ey 3380 2800 34 (1) 1018
G.0 3 6.1236
364 26.40 20,00 34.00 0.957 00650
4t i 48 34, 1.
oy 3000 1 3248 o 092 0.0095063 82,523
5 g 30.00 2552 34.00 0.897
6 +iry 30.00 29.00 a8.08 1415
e 0.00046 35
764 | aoon | ewon | 2892 | o.a72 G462z #3531
Total 0.0106188 100
E[F5] = £.9920 Efin F5} = -0.01340  -0.01337
vatlFSi=  0.01082
sigmafF S} 010305 sigma {In FS} = 0103600
ViFS) = 0.103% Bela = -0.12933
Fiz) = 0.55145
FSreqe <[ 1000] In(FS reqd) = 0.00000 B = 5515
-1.13694 012778

Table 1. Randem Variabies for Fairffax-Jersey Creek
. Expacled | Standard Coefficient of
e Value | Deviation Variation, %
Levoe P Faricis o 38 3600 12,00
Blanket = ] 3.480 12.00
Foundalion o 34 4 080 12,080
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EXHIBIT A-8.42
Mean Value Analysis of Global Stability Levee/I-Wall
UTEXAS4 Output File
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TABLE NO. 1

COMPUTER PROGRAM DESIGNATION: UTEXASY

Originally Coded By Stephen G. Wright

Version No. 4.0.0.9 - Last Revision Date: 07/27/2001

() Copyright 1985-2000 5. G. Wyight - All rights reserved
ii******************************************ii**i*t***************
* RESULTS OF COMPUTATICHNS PERFORMED USING THIS SOFTWARE

# SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY HAVE

* BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERIMENTAL DATA

* OR FLELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE ALGORITHMS
* AND ANALYTICAL PROCEDURES USED IN THIS SOFTWARE AND MUST HAVE
* READ ALL DOCUMENTATION FOR THIS SOFTWARE BEFORE ATTEMPTING

* TQ USE IT. NEITHER SHINOAK SOFTWARE NOR STEPHEN 3, WRIGHT

* MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES, EXPRESSED OR

* TMPLIED, CONCERNING THE ACCURACY, RELIABILIYTY, USEFULNESS

* OR ADAPTARILITY OF THIS SOFTWARE.

*

L R S R R R R R R R B L R R )

L T I S
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UTEXAS4 S/M:C0001 Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engincors

Time and date of run: Wed Jan 26 14:08:54 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jergey CUreek\Sta 25+00 stability\Elev 750.5 Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
7690.5 Mean strengths
1/26/2005 levee slide

TABLE NO. 3

A H A AR XA A T XL A A F X F Ak & k&

* NEW PROFILE LINE DATA *

LRSS SRR EARERE TR EE S EEE SR

----- Profile Line No. 2 - Material Type (Humber): 2

Description: Clay Blanket

Point X Y
1 ~-60.00 736.00
2 30,00 736.00
3 45 .00 T2G.00

Profile Line No. 1 Material Type (Number): I -----

Description: Dredge Fill

Point X Y
1 -50.00 750.00
2 -30.00 750.00
3 ~5.00 755.00
4 5,00 755.00
5 20,00 Y50.00
& 30.00 735,00

-- Profile Line No. 3 - Material Type {Number): 3 -----

Degcription: Sand 1

Point X Y
1 -60.00 720.00
2 45.00 720.00
3 55.00 708.00
4 150.00 708.00

fffff Profile Line No. 4 - Material Type (Number): 4

Description: Sand 2

Point X ) Y
1 -50. 00 705,06
2 38.00 J05.00
3 150.00 705.00
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UTEXAS4 S/W:C000L - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Lngineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documents and Setlings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
Te0.5 Mean strencgths
1/26/2005 levee slide

TABLE NO. 4

R R R R E R R R RS R R R R R R LSRR

* NEW MATERIAL PROPERTY DATA - (CONVENTIOMAL/FIRST STAGE COMPUTATIONS *

KA R F R AT R AR R AR T AL T AR AT A A A AR ER AR AR AR TR LA AR AR I AT XTI A S R I T AL AT b TR F ook,

Description: Dredge Fill
Unit weight of scil (material): 110.0

CORVENTIONAL (ISCTROPIC) SHEAR STRENGTHS
Cohesicon - - - - - - - - 0.0
Friction angle - - - - - 30.00 {(degrees}

Pore water pressures are defined by a piezometric line.
Piezometric line number: 1
HNegative pore water preszsures are HOT allowed - set to zero.

DATA FOR MATERIAL NUMBER 2 —---------------——-

lay Blanket

Description:
Unit weight of soil (material): 120.0

CONVENTIONAL (ISOTRCPIC) SHEAR STRENGTHS
Cohesion - - - - - - - - 0.0
Friction angle - - - -~ - 29.00 {degrees)

Pore water pressures are defined by a plezometric line.
Piezometric line number: 1
Negative pore water presgures are NOT allowed - set to zero.

DATA FOR MATERIAL

NUMBER 3

Description: Sand 1
Unit weight of soil {(material}: 125.0

CONVENTIONAL {ISOTROPLC) SHEAR STRENGTHS
Cohesion - - - - - - - - 0,0
Friction angle - - - - - 34.00 {degrees)

Pore water pressures are defined by a piezometric line.
Piegometric line number: 1
Negative pore water pressures arve NOT allowed - set to zero.

DATA FOR MATERIAL NUMBER 4 -

Description: Sand 2
Unit weight of soil {(material): 125.0
CONVENTIONAL {IS0TROPIC) SHEAR STRENGTHS

Cohesion - - - - - - 0.0
Friction angle - - - - - 37.50 (degrees)
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Pore water pressures are defined by a piezometric line.
Piezometric liae number: 1
Negative pore water pressures are NOT allowed - set to zero.
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UTEXAS4A S/N:C0001 Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Leehy, 0. 8, Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documente and Settinge\gSepxsal\My Documenlbs\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
76G.5 Mean strengths
1/26/2005 levee slide

TABLE NO. &

LR AR E RS A FEEEREEREFEEFE S TSRS SRS LSS R IR SRR ERELEREREESEEEEEEEEES]

* NEW PIEZOMETRIC LINE DATA - CONVENTIONAL/FIRST-STAGE COMPUTATICNS *

EE S R R EESAE SR SR ERE SRS S NFESESESEREERSEEEREREEEE R R BEE R ER R EE B EEEESE:SSEESERS]

Description: Water at Intermediate River Stage 760.5
Unit weight of fluid (watexr): &2.4

Point X Y
1 -60.00 7a0.50
2 25.00 Te0.50
3 150. 00 T60.50
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UTEXAS4 S/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documents and Settings\gSepxsall\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Blev 760.5 Prf\Levee\DLevee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
760.5 Mean strengths
1/26/2005 levee slide

TABLE NGC. 10

I E SRR S S S EEEFE S SRR EREEEEEE]T

* NEW SLOPE GEOMETRY DATA *

(I Z S SRR SR SR EE R EEELEEEEEEERER]

A1l slope data have been deleted ("cancelled") and will be re-generated.
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UTEXAS4 S/N:C0001 - Vergion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Lwoehr, U. 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 200%

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax
dersey Creek\Sta 25+00 stability\Elev 760.5 PrE\lLevee\lLevee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
760.5 Mean strengths
1/26/2005 levee slide

TRBLE NO. 11

KRAEA T XA X F AR LA A XA A A A AR AT AT AXFIRAAAT AT AL AT AT AT XA E A AR A A AT R AR Ak h ook ok k% ok k%

* NEW DISTRIBUTED LOAD DATA - CONVENTIONAL/FIRST-STAGE COMPUTATICHNS *

HEF R AR EE AR A AT LT AT IR AR AR AN A ST TR AAFT A ARANTR RN AR LA IR AR AR A AR ARk kR kR % &k w

Normal Shear

Point X Y Pregsure Stress
1 0.00 T755.00 343.0 0.0

2 5.00 755.00 343 .0 0.0

3 20.00 750.00 655.0 0.0

4 30.00 736.00 1529.06 0.0

5 45.00 720.00 2528.0 0.0

6 55.00 708.00 3276. 0 0.0

7 150.00 708.00 3276.0 0.0
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UTEXASS S/N.C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehy, Y. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\Levee\bevee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
760.5 Mean strengths
1/26/200% levee slide

TABLE NO. 16

B A R R R AR F R EEE R R R R )

* NEW ANALYSIS/COMPUTATION DATA *

EEEEEEEREEEFEEEEREEEE LR FEEERE R T

Center coordinates for center of circle -

i 67.00

¥: 797.00

Radius: 83.00

Conventional (single-stage} computations will be performed.
ARutomatic search cutput will be in short form.
Depth of crack: 5.000
Radii for each grid point will be sorted in the order of increasing radius.
Critical circles for grid points will be output in the order of increasing factor of
safety.
Search will be continued after the initial mode to find a most critical circle.
Procedure of Analysis: Spencer

The following represent default values or values that were prevously defined:
Subtended angle for slice subdivision: 3,00 (degrees)

There is no water in a crack.

Seismic coefficient: ¢.000

Unit weiaght of water (or other fluid) in crack: 62.4

No restrictions exist on the lateral extent of the search.

No shear surfaces other than the most critical will be saved for display later.
Neither slope face was explicitly designated for analysis.

Standard eign convention used for direction of shear stress on shear surface.
Tteration limit: 100

Force imbalance: 1.000000e-005 (fraction of total weight)

Moment imbalance: 1.000000e-005 {fraction of moment due to total weight)
Minimum weight required for computations to be performed: 100

Initial trial factor of safekty: 3.000

Initial trial side force inclination: 17.189 (degrees)

Minimum (most negatiwve) side force inclination allowed in Spencer's procedure: -10.00
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UTEXASY S/H:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. S, Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax
Jersey Creek\Sta 25+00 stability\Blev 760.5 Prf\Leves\Levee\Alt scour 1.dat

Fairtax -Jersey Creek Station 25+00
760.5 Mean strenglhs
1/26/200% levee gliide

TABLE NO. 26

FIREKFKAR K I AR Rk bk E bk bbb bk drdh kg xdkd ki

* NEW, COMPUTED SLOPE GEOMETRY DATA *

FEFXREEHA AT AA I AL A A A A ET T L AR AL A AT X I A XA

These slope geometry were generated from the Profile Lines.

Point * Y
1 ~-60.00 F50.00
2 ~30.00 T50G.00
3 -5.00 755.00
4 5.00 755.00
55 20.00 750.00
59 3¢.00 736.00
7 i8.00 F2T.47
8 45,00 720.00
9 55.00 708,00
1a 150.00 708.00

UTEXAS WARNING NUMBEE 4240
Posgible artesian pressures detected at x = -60.00
from piezometric line number 1 (Stage 1).

UTEXAS WARNING NUMBER 4240
Possible artesian pressures detected at x = -30.00
from piezomerric line number 1 (Stage 1} .

UTEXAS WARNTNG NUMBEE 4240
Possible artesian pressures detected at x = -5.00
from piezometric line number 1 (Stage 1}.

UTEXAS WARNING NUMBER 4240
Posgible artesian pressures detected at x = 0.00
from piezometric line number 1 (Stage 1).

UTEXAS WARHING NUMBER 4240
Possible artesian pressures detected at x = 5.00
from piezometric line number 1 (Stage 1).

UTEXAS WARNING NUMBER 4240

Possible artesian pressures detected at x = 20.00
from piezometric line number 1 (Stage 1} .
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UTEXAS4 5/N:C0001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scotl Loehr, U. S. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Jta 25+00 stability\Elev 760.5 Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25400
760.5 Mean strengths
1/26/2005 levee slide

TABLE NG, 43

FAAE I AR XA I F AR I A A A A A A XA A AR AT RAAF AT A A F A AR A RN A b d b ddr bt hd ki i
* Coordinate, Weight, Strength and Pore Water Pressure

* Information for Individual Slices for Conventional *
* Computations or First Stage of tulti-Stage Computations., *
* {Information is for the critical shear surface in the e
* &
* *

case of an automatic search.)
EEE R R R R R R R S R R R R R R R EE R R R R R R R R R

Slice Slice Matl. Friction Pore

No. X ¥ Weight HNo. Cohesion Angle Pressure
-1.41 FTH0.00

1 -0.71 7495.01 930 1 .0 30.00 717.3
0.00 748.01

2 1.33 Fa6 29 2544 i ¢.0 30.00 886 .7
2.66 744 .57

3 3.83 743 .19 3044 1 0.0 30.00 1079.9
5.00 741 .82

4 6.4% 740 .23 4667 il c.0 30.00 1264 .6
T.97 738.65

5 9.34 737.32 4895 1 0.0 30.00 1446.1
10.72 736.00

6 12.35 F34.57 6514 2 0.0 25.00 1618.1
13.98 F733.14

7 15.69 F31.7%9 TR22 2 .0 29.00 1791.2
17.40 730,45

3 18.70 F29.52 6151 2 G.0 29.00 1933.1
20.00 V28.5%9

] 21.82 T27.41 3349 2 0.0 25.00 2065.0
23.64 726.22

10 24.32 725.82 2841 2 Q.0 25.00 21¢4.2
25.00 725.41

11 26.90 724 .36 7128 2 6.0 25.00 2255.1
28.80 723.31

1z 29.40 723.061 1274 2 0.0 25.00 2339.6
3G.00 722,740

13 31.97 721.79 5726 2 6.0 25.00 2415.8
33.94 72o.87

14 34.98 V20,43 2556 2 0.0 29.00 2500.1
36.02 720.00

15 37.01 719.62 212% 3 3.0 34 .00 2h51.2
38.00 719,23

16 40.05 F1RB.53 3359 3 0.0 34.00 2619.2
42.11 TI1F .82

17 43 .55 717.39 1476 3 0.0 34.00 26859 .8
4% .00 716.97

1§ 46 .60 716 .56 607 3 G.0 34 .00 2741.7
48.20 715,16
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UTEXASY S/N:C0001 -~ Version: 4.0.0.9 - Latest Revision: 07/2%/2001

Licenzed for use by: Scott Loehr, U. 5. Army Corps of Enginececrs

Time and date of run: Wed Jan 26 14:09:54 2005

Hame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Pri\lLevee\Levee\Alt scour 1.dat

Fairfax -Jergey Creek Station 25400
760.5 Mean strengths
1/26/2005 levee slide

TABLE NG. 44

ERE R R R EE L EE RN R R R R EREEEEEEEEERESEEEEEREEEFEEFEEE TR SR EEEE TR T EEE]

* Seismic Foreces and Forces Bue to Distributed Loads for #

* Individual 5lices for Conventional Computations or the *

* First Stage of Multi-Stage Computations. b

* {(Information is for the critical shear surface in the *
*
*®

* pase of an automatic search.)
LE R A SRS SR EEAFERSENFEEEFEERFEEEELEEEEREEE S EEREEREEEEEELSEESERENE X8 NI

FORCES DUE TO DISTRIBUTED LOADS

Y for
Slices Seismic Seismic Hormal Shear
No. X Force Force Force Force X Y
1 -0.71 0 752.00C o 0 -0.71 749.01
2 1.33 ] 750.65 911 0 1.33 755 .00
3 3.83 4} 749.10 304 0 3.83 755 .00
4 6.49 0 747.37 1172 0 6.53 754.45
5 9.34 4} 745 .44 1253 0 9.37 753.54
6 12.35 0 743.50 1709 0 12.39 752 .54
7 15.69 4} 741 .47 2035 0 1573 TH1.42
8 18.70 0 739.78 1721 0 18.72 TH0.43
9 21.82 0 73721 5106 0 21.94 747.28
10 24 .32 0 734.69 2408 4] 24.34 T43.93
11 26.80 0 T732.2% 8235 0 26.99 740.22
12 29.40 0 729.8% 3038 0 2%.41 736.83
13 31.97 0 727 .84 9562 0 312.02 733 .84
14 34.98 0 725.56 5650 0 34 .99 730.68
L5 37.01 4] 724 .06 5789 4] 37.02 728.51
16 40.05 0 721.88 13212 0 40.10 T2H .23
17 43 .55 0 F719.45 10278 4] 43 .57 721.52
14 46 .60 o} F17 .32 13247 0 46.63 718.05
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UTEXASY S/N:C000F - Version: 4.0.0.9 - Latest Revision: 07/2%/20601

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 200%

Name of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\Leveea\Levee\Alt scour 1.dat

Fatrfax -Jersey Creek Station 25400
760.5 Mean strengths
1/26/2005 levee slide

TABLE NO. 47
LA R R RS AR R E R EEEREEEESEEE RIS SR LS R EEFEEEEEEREETEEEEEE SN
* Information for the iterative Solution for the Factor of *
* safety and Side Force inclination by Spencer’'s Procedure *
EEHE AT AR R A A R AN A A A A A A AR A AR AR AR A AR AR A IR T RANAR AR AT AR AT A LR LR &
Allowable force imbalance for convergence: 7.2407e-001
Allowable wmoment imbalance for convergence: 15

Trial Trial
Factor Side Force Force Moment Delta
Iter- of Inclination - Imbalance Tmhalance belta-F Theta
ation Safety {degrees) {1bs.) (ft.-1bs.) {degrees)
1 3.00000 -17.1887 -6.6952+003 4.380e+006
First-order corrections to ¥ and Theta ............ ~-4.1391 7.5145
Redurced values - Deltas were too large ............ -0.5000 0.9078
2 2.50000 -16.2810 -5.6872+002 3.7082+006
First-order corrections te I and Theta ............ -2.6087 7.9827
Reduced values - Deltas were too large ............ ~-0.5000 1.5300
3 2.00000 -14.7510 -4.251e+003 2.745e+006
First-order corrections to ¥ and Theta ............ -1.4314 8.6467
Reduced wvalues - Deltas were too large ............ -0.4742 2.8648
4 1.5257%76 -11.8862 -2.251e+003 1.398e+006
First-order corrections to F and Theta ............ -0.56286 9.2012
Reduced values - Deltas were too large ............ -0.1960 2.8648
5 1.32973 -9.0214 -1 .375e+003 8.298e+005
Firgt-order corrections to F and Theta ............ ~0.3778 g.1644
Reduced wvalues - Deltas were too large ............ ~(.1326 2.8648
[5) 1.19%1% -6 1566 -7 .84%e+002 4.568e+400%
First-order corrections ta F and Theta ............ ~0.2218 6.3001
Reduced wvalues - Deltas were too large ............ ~0.1009 Z.86438
7 1.09629 ~-3.2918 -31.502e+082 1.802e+4005
First-order corrections to F and Theta .....,....... ~0.1090 3.883%
Reduced wvalues - Deltas were boo large ............ -0, 0804 2.8648
8 1.01592 ~0.42706  +3.249%9e+4001 5.340e+003
First-order corrections to F and Theta . ........... -0.0238 1.1484
Second-order corrvections to F and Theta ........... -0.0235 1.1562
9 0.929242 0.7292 9.669e-002 -6.718a+001
First-order corrections to F and Theta ..........,.. 0.0000 ~0.0002
Second-order corrections to F and Theta ........... 0.6000 -0.0002
10 0.99243 0.7290 -3.638e-012 3.725e-009
First-order corrections to F angd Theta ............ 0.0000 ~0.0000
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UTEXAS4 S/N:C0001 - Vergion: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. 8. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Mame of input data File: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5% Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Stabion 25+00
760.5 Mean strengths
1/26/2005 levee slide

TABLE NO. 55
RS S S A SRS S E R A SR S SRS S SRR R SRR F SRS EREEEE R EE SRR E SR EEEE R EEEEEEREXEEER.]
* Check of Computations by Spencer's Procedure {Results are for the »

* gritical shear surface in the case of an automatric search.) i
LA S SR EREEEEEEEESEEEREREREEFEERERESEEEEEEFE'S TR IR EEEEEEIEE TSR IR R R I

Summation of Horizontal Forces: 6.93134e-012

Summation of Vertical Forces: 1.02318e-011

Summation of Moments: 4.65661e-009

Mohr Coulomb Shear Force/Shear Strength Check Summation: 1.56035e-011
*F %%k CAUTION *+%+* Bffective Or Total Normal Stress on Shear
Surface is MNegative at Points Along the UPPER One-Half of the
Shear Surface - A Tension Crack may Be Needed.

PEEED WARNING !ttt The Shear Stress ab Some Points Along the
Shear Surface is NEGATIVE!

Solution is Probably INCORRECT

*kkxk CAUTION ***** Some of the Forces Between Slices Act at Points
Above the Surface of the Slope or Below the Shear Surface -

Either a Tension Crack may be Needed or the SOLUTION MAY NOT
BE A VALID SOLUTION
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UTEXAS4 S/W.CO001 - Version: 4.0.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U, 5. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Mame of input data file: C:\Documents and Settings\gSepxsal\My Documents\KCMOKS\Fairfax -
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\lLevee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
760 .5 Mean strengths
1/26/2005 levee slide

TABLE NO. 58

A RS R AR R EE R EEEERE RS FEE SRR LR R R R R i R T T e e .k 4

* Final Results for Stresses Along the Shear Surface *

* (Results are for the critical shear surface in the case of a search.) *
R e R R R A e R R R R RS SE EEEEEEEEEEERFEE TR R R T EEEEEEE R

SPENCER'S PROCEDURE USED TO COMPUTE THE FACTOR OF SAFETY
Factor of Safety: 0.992 Side Force Inclination: 0.73

--------- VALUES AT CENTER OF BASE OF SLICE -~ ----

Total Effective
Slice Normal Mormal Shear
No. X-Center ¥-Center Stress Stress Stregs
1 -0.71 749.01 692 .4 -24.8 -14.5
2 1.33 T46 .29 1132.6 245 .9 143.1
3 3.83 743,1% 1424 .7 344 .9 200.¢6
4 6.49 740,23 1695.0 430.4 250.4
5 9,34 737,32 1952 .3 506.1 294.5
& 12.35 734.5%7 2214.7 596.6 333.2
7 15.69 731.78 2482.0 G¢90.8 3B5.8
a8 18.70 729.52 2702.2 T69.1 429.6
S 21.82 T27.41 2830.7 765.6 427 .6
10 24 .32 725 .82 2885.9 F21.7 403.1
11 26.90 724 .36 2920.3 665.2 371.5
12 29.40 723.01 2944 .7 605.1 338.0
13 31.97 F21.99 2962.6 E46.89 305.4
14 34.98 720.43 2968.9 468.8 261.9
15 37.01 719.62 2946 .6 395.4 268.8
16 40.04h 718.53 2924. 9 305.7 207.8
17 43 .55 717.39 2880.4 l190.6 129.6
18 46 .60 716.56 2796 .0 S4.3 36.9
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UTEXAS4 5/N:00001 - Version: 4.6.0.9 - Latest Revision: 07/27/2001

Licensed for use by: Scott Loehr, U. §. Army Corps of Engineers

Time and date of run: Wed Jan 26 14:09:54 2005

Hame of input data file: C:\Documents and Settings\gbepxsal\My Documents\KCMOKS\Fairfax-
Jersey Creek\Sta 25+00 stability\Elev 760.5 Prf\Levee\Levee\Alt scour 1.dat

Fairfax -Jersey Creek Station 25+00
760.5 Mean strengths
1/26/2005 levee slide

TABLE NO. 59
L R R g L X R R T T T2

* Final Results for Side Forces and Stresses Between Slices *

* (Results are for the critical shear surface in the ¢ase of a gearch.) *
A A AT E A AT AT A F AL AT A A A AT A A A AL AT ARA T AR A A A A A A A AT AT A A A AAA T A LA TAAA AT L ARAANFT I AL, A

———————————————— VALUES AT RIGHT SIDE OF SLICE --------—---——-

Y-Coord. of Fraction Sigma Sigma
Slice Side Side Force of at at
N X-Right Force Location Height Top Bottom
1 0.00 1398 742.01 0.144 -227.7 627.8
2 2.66 4914 T47.09 0,241 -260.2 1202.5
3 5.00 8365 745.50 0.28¢0 -204.3 1473.5
4 7.87 132623 743 .34 0.306 -136.6 1780.1
5 10.72 16582 741.55 0.325 -50.7 1951.6
6 13.¢98 213201 739.59 0.342 58.6 2153.2
7 17.490 26009 T37.74 0.357 179.4 2368.4
8 20.00 29378 736.44 0.367 273.7 2470.4
g 23.64 30362 733 .48 0.389 540.3 271%r.2
10 25.00 30201 732.37 0.395 635.5 2794.3
H 28.80 28219 7T29.23 0.412 925.2 3003.8
12 30.00 27131 728.23 0.416 10053 3071.3
13 33.94 24388 725.57 0.431 t30l.8 3160.5
14 36.02 22301 724.19 0.437 1454 .2 319%.8
15 38.00 19810 T22.90 0.445 1618.4 3192.8
16 42.11 13444 T20.26 0.463 1990.9 3117.9
17 45 .00 8025 718.40 0.473 2216.7 3077.5
18 48.20 c 716.16 0.000 0.0 c.0

Read end-of-file on input while looking for another command word.
&nd of input data assumed - normal termination.
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EXHIBIT A-8.44

Missouri River Future Conditions Without Project
Water Surface Elevations

HECG-RAS Jolite Frequency Waler Energy | Energy | Average
Canlrolling River Suwilace Grade | Grade § Channel | Flow Top | Channel
Feach Discharge Mile G Tolal | Elevation | Eievalion] Slope [ Velocily { Area | Width | Froude
Percent Yeart (cfs) (i {1} {11 (s} {5q 1) {13} #
Lower 366183 IBroadway Bridge
Lower | Lower Missoun 3662 10% 10 {245000 7403 741.3  10.00028 8.1 31692 | 1,362 | 0.28
Eower | Lower Missouri 366.2 1% 100 1401,600] 7494 7509  §0.00030 9.9 44528 | 1,445 0.28
Lover | Lower Missoun J66.2 0.5% 200 [ 4540007 7519 7815 100000 10.5 48.083 | 1,469 0.28
Lower { {ower Missourt 3EB.2 0.2% 500 | 830,000 7551 757.0 | 0.00033 11.3 52,848 | 1,464 0.9
Lower | Lowaer Missouri 368.2 '§.133% 750 | 565,000| 7465 7585 |G.00033 1.7 54,832 | 1,469 .30
Lower | Lower Missour 366.2 G007 100G 590.000| 7574 7505 1000035 1.9 56,268 | 1,469 0.30
Lower | Lower Missouri 366.2 0.080% 1250 [ 640,000| 758.3 7604 [0.00034 12.1 57,473 1 1,469 0.30
Lower | Lower Missour 366.2 0067% | 15006250008 758.9 7611 10000347 122 58,350 | 1469] 0.3%
Lowet | Lower Missoun | 366.23 10G% 0 1245000 7405 7414 1900025 7.7 331391 1392 G6.24
Lower | Lower Missourt 366.23 156 100 A GO0 7495 751.0 1000027 9.4 46,195 | 1,448 0.26
Lower | Lower Missourt 366.23 0.5% 200 | 454,0001 752 % 753.6 [ 0.00028 10.0 48,774 1 1 469 027
Lower { Lower Missouri 366.23 0.2% 500 | 530,000F 7553 7571 000030 10.8 54,568 | 1,484 0.28
Lower { Lower Missoun 366.23 $.133% /50 15685000F 756.7 7585 10.00030 1t.1 56,968 | 1,468 0.28
Lower | Lower pMissouri 366.23 0.100% 1000 | 590.000| 7577 758.6 000031 $1.3 58014 | 1,469 0.29
Lower [ Lower Missoun 366.23 0.080% 1250 [ 6810000 75B.5 760.5 | 0.00031 11.5 59225 1 1,469 0.29
tower | Lower Missour 366.23 0.067% 1000 | 6250001 7591 7611 0.03031 11.6 80,146 [ 16,798 0.29
Lower | Lower Missouri 366.48 10% 10 245000 7409 7417 1 6.00020 71 37812 | 1,580 | 0.22
Lower | Lower Missouri 365.48 1% 100 1401000] 7502 7513 10.00022 B.7 57,814 1 1,666 0.24
Lower | lower Missouri 3686.48 0.5% 200 14540061 7527 753.9 1000023 9.2 56,970 1 1675 0.24
Lower | Lower Missouri 366.48 9.2% 500 [ 5300008 7560 7h15 | 0.00024 9.8 62575 | 1,685 $.25
fawer | Lower Missouri 366.48 Q133% 750 3565000 7574 758.9  10.00024 101 64928 | 1690 .26
Lower | Lower Missousi 366.48 0.100% 1000 590,000  75B.4 760.0  30.00024 10.4 66.630 | 1,594 0.26
Lower | Lower Missourt 366.48 0.080% 1250610000 7593 760.9 [ 0.00025 105 68.052 § 1696 0.26
Lower | tower Missouri J66.48 D.087% 15001625000 759.8 761.6 | 0.00025 10.6 89.101 | 2279 0.28
Lower § Lower Missouri 366.75 10% 10 1245000 7413 7420 10.00016 8.5 41.665 | 1,830 0.20
Lower | Lower Missouri 366.75 1% 100 | 401,000| 7507 751.6 Jooom? 78 68.769 | 1,872 .21
Lower | Lower Missour 385.75 0.5% 200 | 454,000 753.2 754.2 |1 0.00018 8.4 £4.780 | 1,981 (.22
tower | Lower Missoun 366.78 0.2% 500 1530000 756.6 757.8 10.00018 .0 71,616 | 1,992 .22
Lower 1 Lower Missouri J66.75 0.133% 750 [ 565,000 758.1 7583 [0.00019 9.2 74.353 | 1,986 .23
Lower | Lower Missour 366.75 0100% 1000 | 5900001 7504 7BC3 |1 0.00018 9.4 76403 | 2,000 0.23
Lower | Lower Missouri 366.79 0.080% 125016100001 7509 761.2 0.0001¢ 9.5 78.109 : 24414 023
Lower | Lawer Missour 366.75 0.067% 15001 6250001 7606 7619 0.00019 5.6 74367 | 2443 0.23
Lower & Lower Missour] 367.04 10% 10 [ 245000 7415 7422 [0.00020 7.2 37.461 | 1,974 0.22
Lower | i.ower Missouri 367.04 1% 100 14010007 7509 7519  [0.00021 8.5 57.769 | 2,204 0.23
Lower | Lower Missoun 367.04 0.5% 200 1454 000 7534 754.6  10.00021 8.9 53.564 | 2364 9.23
Lower | Lower Missouri 367.04 Q.2% 500 §530.000] 7569 758.1 0.00021 9.4 71862 | 2,459 0.24
Lowar § Lower Missouri 367.04 0.133% 750 | 565000| 75B.3 596 | 0.00021 98 75393 | 2,463 0.24
Lower { Lower Missauri 287.04 0.100% 1000 | 580,000] 759.3 760.8 |0.0002t 0.8 77.942 | 2 467 0.24
Lower | Lower Missouri {36704 0.080%  [1250]1810,000f 760.2 76815 ]0.00021 2.9 80061 13023 0.24
{tower | Lower Missouri 367.04 LOB7% IS00F625000] 760.8 7622 10.00021 10.0 81623 | 3,025 .24
Upper 1 Lower Missouri 367.57 10% 10 {16B000] 7418 7423 | D.0D013 5.2 34.898 | 2,071 0.18
Upper { t ower Missouri 36757 1% 100 2640007 7515 7519 000010 5.6 58.570 1 2534 0.8
Upper | Lower Missouri 367.57 0.5% 200 1 295000] 754.1 7546 0.00010 5.8 66201 | 2,573 0.18
Upper | Lower Missouri 367.57 0.2% 500 | 345,000] 7576 7581 0.00010 5.2 74 283 | 2,660 0.158
Upper Lowser Missourd 6757 0.133% 750 | 374.006]  759.0 7588 [0.00010 6.4 FR208 | 2,723 0.19
Upper { 1 ower Missouri 36757 {100% 1000 | 254,000 7601 606 | 6.00010 6.5 81.089 | 2,796 0.19
Upper | Lower Missoun 367.57 0.080% 1200F41.0001 7609 7615 | 000010 6.6 83508 § 3953 0.19
Upper | Lower Missourt 367.57 0.067% 1500 424,000] 7616 7623 0.00011 .7 85,299 [19376] 019
Upper | Lower Missouri 367.89 10%: 10 s 16B00OGE 741G 7426 0.00017 6.3 271613 | 1579 0.20
Upper | Lower Missoun | 36789 1% 100 £ 261,000 7515 7522 10000151 7.0 a7 e oon
Uoper | Lower Missouri J67.89 .5% 200 1 2685000] 7541 7548 000015 7.3 S0238 | 1,950 0.20
Upper | Lower Missourn 367.89 0.2% 560 1348,6607 757.5 7584 0.00015 7.6 570064 | 1,979 0.20
Upger | Lower Missouri 36783 0.133% 7a0 1374,000] 75¢0 7599 {06.00016 8.0 59873 | 1,901 0.21
Upper [ Lower Missour | 367,89 boox  {1o00]39q.000]  veOD 7609 |0.00016 8.2 51937 ] 1889 | .21
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