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Introduction

The Flood Control District of Maricopa County (District) retained CH2M HILL on October
18, 1993, to provide professional engineering services for design and preparation of plans,
Special Provisions, and cost estimates for an earth dam on Casandro Wash. Volume 1 of the
Geotechnical Report presented the results of CH2M HILL’s geotechnical exploration and lab
testing for the proposed project and was submitted to the District on March 8, 1994. This
volume, Volume 2, presents our interpretation of the data, the geotechnical engineering
analysis, and the design recommendations for the dam.

Purpose and Scope

The purpose of this report is to present the geotechnical engineering analysis, and provide
geotechnical recommendations for the design of Casandro Wash Dam. The specific scope of
work for Volume 2 of the Geotechnical Report included the following:

) Interpretation of site conditions including regional and site geology, seismicity,
and site subsurface conditions

o Evaluation of the field exploration and laboratory test data

. Engineering analysis based on gathered information leading to geotechnical
recommendations for the following:

- Earthwork

- Embankment foundation

- Earthfill dam construction

- Outlet piping

- Spillway and stilling basin

- Construction considerations

) Preparation of this report

Limitations

This report has been prepared for the exclusive use of the Flood Control District of Maricopa
County for the specific application to the Casandro Wash Dam in accordance with generally
accepted geotechnical engineering practice. No other warranty, expressed or implied, is
made. The conclusions and recommendations contained in this report were based on the
applicable standards of the consulting profession at the time this report was prepared.

The conclusions and recommendations presented in this report are based on information
obtained from the field exploration, laboratory test, and existing data. The results reflect
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conditions only at specific locations and times, and only to depths penetrated. They do not
necessarily reflect strata variations that may exist between such locations. If variations in
subsurface conditions from those described are noted during construction, the
recommendations in this report must be re-evaluated.

In the event that any changes in the nature, design, or location of the facilities are planned, the
conclusions and recommendations contained in this report should not be considered valid
unless the changes are reviewed and this report modified or verified in writing by CH2M
HILL. CH2M HILL is not responsible for any claims, damages, or liability associated with
the interpretations of the subsurface data or reuse of the subsurface data or engineering
analysis without the express written authorization of CH2M HILL.
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Site Conditions

The information presented in this section is based on a review of existing data and the results
of the soil borings, laboratory testing, and observations during site visits. The subsection on
subsurface conditions presents our interpretations of the conditions based on the above
information.

Site and Regional Geology

The Casandro Wash Detention Dam project area lies within the Basin and Range
physiographic province of southwestern Arizona. This province is characterized by somewhat
isolated mountain ranges separated by debris-filled desert valleys. The Vulture Mountains lie
to the south of the project site. This northeast trending mountain range is composed of a
complex, highly-faulted assemblage of Precambrian and late Cretaceous granites surrounded
by tilted Tertiary volcanics. Northeast of the project site are the Wickenberg Mountains and
Hieroglyphic Mountains which are similar in composition and structure to the Vulture
Mountains but the Hieroglyphic Mountains are composed largely of Precambrlan high-grade
metamorphic schists {Chronic, 1983).

Between these mountain ranges is a northwest-southeast trending alluvial valley which
broadens to the northwest of the Casandro Wash project site. The valley is filled with varying
thickness of Quaternary and Tertiary unconsolidated gravel, sand, silt, and clay. Thickness of
the alluvial deposits range from a few tens of feet near the mountain ranges to more 1,000 feet
near Congress, about 10 miles northwest of the project site. The unconsolidated alluvial
deposits comprise the main water-bearing unit in the project area, although some wells
produce water from fractured crystalline and sedimentary rocks (Sanger and Appel, 1980).

Seismicity

The Central Arizona region is characterized by low level of seismicity during historic time.
Local events have been infrequent, of low magnitude (M.< 4), and widely scattered. The
region has experienced a few instances of low level seismic activity caused by remote events
of large magnitude outside of the Central Arizona region. Geologic evidence indicates that
the region has been relatively stable throughout Late Tertiary and Quaternary time. Few
faults in the site region are considered to be active in the engineering sense. There does not
appear to be a significant fault that may be active closer than about 50 miles from the project
site. For this project, an active fault is one that has experienced surface movement once in
the past 35,000 years or recurring movement during the past 500,000 years.

A review of existing faulting and seismicity was performed to provide seismic design
recommendations for use in project engineering analysis. A summary of this review follows.
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1. Data search of the USGS National Earthquake Information Center as required by the
Soil Conservation Service Technical Release No. 60 (SCS, 1985) and the project
scope of work. The USGS data base is a multi-catalog historical earthquake data
base. The data base includes the data source catalog, date and time of the event,
earthquake location by longitude and latitude, depth, magnitude, radial distance from
the project site, and any required qualifiers. The search for this project included an
area within a 150 kilometer (km) radius of the site The search resulted in a list of 17
earthquake records ranging from magnitude 2.5 to 4.9. All of the records were from
earthquakes located greater than 70 km from the project site. Two closer event
records, magnitude 4.1 and 4.5, were from non-tectonic activity. Additional
information from these two events were not included in the data base. The closest
event was a magnitude 4.9 at a radial distance of 74 km from the site. A copy of the
search results is shown in Figure 1.

2. Seismotectonic data and final conclusions for the New Waddell Dam dated July 15,
1986, from Larry Anderson of the USBR (USBR, 1986). The design earthquake was
a magnitude 6-3/4 event at a distance of 50 km. Mr. Anderson also stated that a
Transition Zone random earthquake of magnitude 6-1/4 at 25 km distance was used.
The seismic design acceleration used for the design of New Wadell Dam was
approximately 0.1g {Anderson, L. 1994),

3. Soil Conservation Service Technical Release No. 60, dated October 1985, Earth
Dams And Reservoirs. This document places Arizona in seismic zone 2 with a
minimum seismic coefficient of 0.1g.

4. Applied Technology Council (ATC) seismic zonation system for the western United
States (ATC, 1978).  The ATC study places central Arizona in Seismic Zone 1 for
effective peak horizontal ground motion. The design seismic coefficient of 0.05g with
a probability of 10 percent exceedance in 30 years.

5. Federal Emergency Management Agency (FEMA), NEHRP recommendations for
building seismic regulations (FEMA, 1988). FEMA used the ATC seismic coefficient
of 0.05g with a 10 percent probability of exceedance in 50 years. Using the FEMA
report annual risk, Figure 1.7, correlates to 0.1g with a 10 percent probability of
exceedance in approximately 250 years.

6. Uniform Building Code (UBC). The UBC places the project on the Zone 1/2B border.
Zone 1 has a seismic coefficient of 0.05g and Zone 2B has a coefficient of 0.1g.

7. Known faults with Late Pleistocene (30,000-50,000 years} and Holocene
displacements in the vicinity of Wickenberg (Scarborough and others, 1986). Table 1
below summarizes the known faults, approximate distance to the site, estimated
maximum credible earthquake, and the estimated peak horizontal rock acceleration.

Based on a review of the existing seismicity data and evaluation of nearby known faults, the
SCS design value (SCS, 1985) of 0.1g is reasonably conservative as a peak design
acceleration.
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Table 1
Known Faults in Project Area

Fault Distance to Site MCE Peak Rock Acceleration
(KM) ®)
Sand Tank 120 660 0.03
Sugarloaf 174 6.75@ 0.03
Horseshoe 94 67510 7@ 0.06
Verde 110 71t07.25%@ 0.06
Safford >300 739 0.05

& Demsey, K.A. and Pearthree, P.A., 1990
@ USBR, 1986

@ Bonilla and Others, 1984

@ USBR, 1976

Subsurface Conditions

The soil encountered at the site generally consisted of ‘well-graded sand with varying amounts
of gravel and silts. Two major soil layers were commonly identified in the test pits and soil
borings. The upper layer was typically a well-graded sand with some gravel and silt. This
material was dry, medium-dense to dense, with approximately 10 to 15 percent gravel and less
than 10 percent low plasticity fines. This upper layer varied in thickness from 5 feet to 12 feet
in the center and upstream portion of the basin to 16 to greater than 20 feet at the proposed
dam site.

Below this surface layer, the material generally contains more gravel (up to 50 percent at TP-
15), is very dense or cemented, and contains slightly less fines. Samples typically have a
strong reaction to hydrochloric acid indicating a carbonate cementing agent in the soil. These
materials were difficult to excavate at some locations (TP-9, TP-14, TP-15, TP-18).

There are graded terraces at both abutment locations of the proposed dam site. Test pits
excavated in these terraces indicated that surface soils were moved to the end of terraces to
form larger level areas. The ends of these terraces consisted of loose to medium dense silty
sand and sand. The material was easily excavated and most likely was placed without much
control of compaction.
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Groundwater Conditions

Groundwater was not observed in any of the borings drilled during site exploration. The
lowest elevation drilled to was approximately 2060 (elevations in this report refer to project
datum supplied by the District). Review of well information from Arizona Department of
Water Resources listed groundwater elevations in the area of the project site between 2017
and 2052,
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Engineering Analysis and Design

This section presents a description of the geotechnical analysis performed and the results of
these analyses. The analyses performed inciuded slope stability of the constructed
embankments and reservoir side slopes, seepage analysis through the dam, embankment
foundation design and estimated settlement, and spillway foundation design. Calculations of
the analyses are included in Appendix A.

Slope Stability Analysis

Slope stability analyses were performed for the upstream and downstream slopes of the
proposed dam embankment. The typical cross section used to model the embankment in the
stability estimates represents the in-place native foundation soil, engineered fill in the
foundation with a key trench into the native soil, embankment soil, and a chimney drain. From
the stability analyses we conclude that, the embankment except for the rapid drawdown case,
has adequate factors of safety.

The computer program UTEXAS3 using Spencer's Method of Slices was used to estimate the
critical stability surface for each case considered. The critical stability surface was determined
by comparing the factor of safety for each trial surface and selecting the lowest value. Factor
of safety is used to characterize each trial surface and is the ratio of the stabilizing forces in
the slope system to the displacing forces in the system. Minimum target values for factor of
safety are used as a guide and compared to the computed minimum factor of safety values to
determine the acceptability of each case. The minimum computed and target values for factor
of safety are presented in Table 2. Thousands of individual cases were considered during
automatic searches by the computer program to determine the minimum factor of safety
values reported in Table 2.

The minimum computer stability estimates for the factor of safety were checked with slope
stability chart solutions for the static cases. Charts presented in An Engineering Manual for
Slope Stability Studies by M. Duncan and A L. Buchignani were used to estimate the factor
of safety for the critical cases identified by the computer program. Results of the table

‘solutions compared closely with the computer program results,

All soil zones in the embankment had the same soil strength: a friction angle of 40 degrees
and zero cohesion. The foundation soil was modeled with a friction angle of 40 degrees and
zero cohesion. The embankment strength was based on the results of direct shear tests on
remolded soil samples. The mean average of soil strength data from 5 direct shear tests was
42.8 degrees friction angle and 180 pounds per square foot cohesion. A unit weight of 120
pounds per cubic foot was used in the stability analyses.
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Table 2
Summary of Slope Stability Analysis
Casandro Wash Dam Embankment
Wickenberg, Arizona

Case Factor of Safetyil
Targctb Estimated
Upstream slope, 3:1, static, PMF 1.5 2.7
water level :
Upstream slope, 3:1, seismic L1 15

aceeleration, PMF water level'

Upstream slope, 3:1, rapid 1.2 1.2
drawdown from PMF water level

Downstream slope, 3:1, steady state 1.5 2.7
seepage at PMF water level

Downstream slope, 3:1 slope, steady 1.1 1.9
state seepage, seismic acceleration

Notes:

Al factor of safety values reported for PMF water level.

Target factors of safety based on Soil Conservation Service specified
values (SCS, 1985).

A single piezometric surface through the embankment was modeled. Water was impounded
in the basin to the PMF Elevation 2162.8, leaving about 1 foot freeboard. The piezometric
level through the embankment was controlled by the chimney drain. Groundwater was
modeled from the PMF level in the basin to the top of the chimney drain, then dropped
through the drain to the top of engineered fill in the foundation. The piezometric surface was
held at this elevation from the chimney drain to beyond the downstream toe of the
embankment.

Critical circles were reviewed for the static, steady seepage case at probable maximum flood
(PMF) and one-half PMF levels with and without seismic acceleration on the upstream and
downstream slopes, and for the rapid drawdown case on the upstream slope. The critical

“surfaces for the upstream and downstream sides of the embankment are either shallow,

circular surfaces passing through the slope toe, or shallow, circular surfaces on the slope.
These cases either intersect the slope crest just at the top of slope or do not intersect the crest
of the slope.
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A seismic acceleration of 0.1 times the acceleration of gravity was used to estimate the
stability during an earthquake. UTEXAS3 applies a pseudo-static force of 0.1 times the
weight of the potentially sliding soil mass to the slope acting in a displacing direction to
represent the force of a potential earthquake.

Our stability analysis indicates that should the basin stay full of water for several days and
there is significant seepage of water into the dam, instantaneous removal of water may cause
upstream slope failure. This may not be a serious concern because the basin will not normaily
stay full and then be rapidly drawn down. Our stability analysis assumed that the reservoir
would remain full until a steady state seepage condition developed (approximately 10 days),
then the reservoir was instantaneously dropped to 1/2 the full level. The results of our very
conservative assumptions meet the target requirements.

Seepage Analysis

This section presents our analysis of the potential for seepage to enter the dam from the
reservoir. This analysis is based on our current understanding of how the dam will be
operated. Water will fill the reservoir while the ungated low level outlet continuously
discharges. If there is a large storm, the reservoir will fill and continuously discharge through
the ungated low level outlet works plus over the spillway.

Seepage into the Dam

Water from the reservoir will seep into the dam due to its presence in the reservoir and the
relatively high permeability of the embankment. Based on laboratory permeability tests, we
estimate the vertical compacted permeability at 5 x 10™* cm/sec. Using a Darcy’s Law seepage
model, water will penetrate the dam in response to water pressure at a velocity equal to the
effective permeability times the gradient divided by the porosity. Because the flow is initially
unsaturated, it is very difficult to exactly predict the rate of water penetration into the dam,
however, with the simple Darcy model we estimate that it will take between 5 and 10 days for
the water to reach the proposed chimney drain,

Calculations of seepage quantity were made assuming a horizontal permeability equal to 5 x
10° cm/sec. A flow net was created and the calculated seepage into the chimney drain was
390 gallons per minute for a 400 feet length of dam. This value probably has an accuracy of
plus or minus 25 percent. The seepage will be collected by the chimney drain and two slotted
PVC pipes. Two 8-inch PVC pipes will convey the seepage from the chimney drain.

Chimney Drain Gradation
Calculations were made for the chimney drain gradation based on all the gradations of native
soil tested. There is a fairly broad range of natural soil present although it is all called silty

sand. Using normal filter criteria for the D-15 size of the filter the following gradation was
developed.
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The gradation below should be checked during final design if any new information becomes
available concerning the length of time water is allowed in the reservoir or the material that
will go into the dam.

Sieve Size % Passing

2-inches 100

1-inch 70-100

3/4-inch 60-100

1/2-inch 50-90

1/4-inch 15-65

No. 4 5-55

No. 8 0-35

No. 16 0-15
Seepage Out of Dam

During drawdown, water will seep out of the dam into the reservoir. This should be done
only as fast as the orifice outlet allows, otherwise pore pressures will build up in the
embankment. Should the 24-inch slide gate be opened and drawdown greater than about 4
feet per day occur in the upper zone of the reservoir, some surface slope stability problems
could occur. The magnitude of sloughing will depend on the depth of water penetration into
the dam and the ease with which the water can get out. Our slope stability analysis indicates
that the factor of safety for rapid drawdown is approximately 1.2 for instantaneous drawdown
of 1/2 of the reservoir. Since it is not physically possible to draw down the reservoir
instantaneously some pore pressure disstpation will occur and the slopes should be stable. It
is possible that low strength surficial soil could slough. This should be repaired with dozers
so that the slope does not progressively deteriorate.

Embankment Settlement

This section presents the results of our settlement analysis of the proposed Casandro Wash
Dam, The dam will be approximately 35 feet above the foundation level at its maximum
section. This will produce a maximum bearing pressure of approximately 4550 psf. The
foundation soils are partially cemented silty sand with a wide range of consistencies. The
embankment will be made of the same materials excavated from within the reservoir.

Calculations of settlement of the foundation and compression of the embankment were made
using elastic theory. Compressions of 1 to 1.3 inches were calculated for both the
embankment and the foundation. This means that the total settlement of the embankment
crest is estimated to range from about 2 to 3 inches. These values are typical for small
embankments on granular foundations. Most of the settlement should occur during and
immediately after the embankment is completed. Some adjustments may also occur after the
first major filling of the reservoir. Because of these settlements, we recommend the top of the
dam be overbuilt by 6 inches to account for any post-construction settlement.

There will be some variability in settlement as the thickness of the embankment and the
foundation compressibility vary. It is intended that the core trench extend down to uniformly
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partially cemented soil and that no abrupt changes to the fill thickness occur. This will require
that the abutments be trimmed back to form positive slopes flatter than 1:1. The overbuild
can be put on the dam after it has been completed and no special slope transition is necessary
near the dam crest.

Spillway and Stilling Basin

The spillway for the Casandro Wash Dam will consist of an 80-foot-wide opening in the center of
the earthfill dam. The height of the opening is approximately 8.5 feet below the crest of the dam.
Vertical walls will form the sides of the opening. An ogee crest will be constructed at
approximately the centerline of the dam. Retaining walls approximately 11 feet high will form the
sides of the chute. A stilling basin approximately 6 feet deep below the downstream channel invert
will be constructed at the downstream toe of the dam. Dragons teeth concrete chute blocks will
slow the water down and cause a hydraulic jump under the design flows. A concrete slab will form
the floor of the chute and stilling basin.

Spillway and Stilling Basin Walls

The allowable bearing capacity was estimated for the spillway and stilling basin walls founded
in the constructed embankment. Our analysis assumed a minimum foundation width of 4 feet,
with its base 3 feet below the embankment surface. Based on these conditions, an allowable
bearing pressure of 1,500 psf was calculated. Settlement is estimated at less than 1 inch

The spillway wall will need to be designed to resist lateral loads from the embankment. For
walls allowed to rotate, an active earth pressure of 60 psf per foot of depth was calculated.
This pressure assumes embankment material is used as wall backfill and no hydrostatic
pressure. An allowable passive resistance was calculated for the spiliway walls. A value of
175 psf per foot of soil depth is recommended.

Stilling Basin Uplift

Water will occupy the stilling basin from direct precipitation, flow from the outlet pipe, and
flow over the spillway. The flow from direct precipitation and from the outlet pipe will be
relatively calm flows and no hydraulic jump is anticipated. The water will simply fill up the
stilling basin and go over the downstream lip of the stilling basin into the natural stream
channel. The stilling basin will gradually drain through the low level gravity outlet at the
bottom of the stilling basin.

When the spillway operates at the design flow of 0.5 PMF, a hydraulic jump will occur in the
stilling basin. The hydraulic jump will appear as a series of waves which rise up to a maximum
water depth of approximately 10.6 feet based on the hydraulic calculations. We understand
that no rip rap will be provided so significant erosion will occur when the flows are high
enough to carry off the sandy soil. A concrete cutoff wall has been provided to minimize
scour from undermining the stilling basin. As the spillway operates water will tend to seep
into the ground downstream of the stilling basin. Seepage will move under the cutoff wall and
may reach the underside of the stilling basin floor. This condition will take one or more days
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to develop if the ground is dry but if the outlet has been flowing for a couple of days then the
ground will already be partially saturated and the seepage pressures will develop much

quicker.

The magnitude of the seepage or uplift pressure could equal the maximum water surface in the
hydraulic jump which was taken to be Elevation 2134.6. With the floor of the stilling basin at
Elevation 2122.5, the maximum uplift pressure 1s estimated to be 755 psf. This force will be
resisted by the weight of the concrete and overlying water in the stilling basin.

The calculated pressure distributions under the stilling basin are shown in the calculations in
Appendix A. For the specific water surface and hydraulic jump shape shown, the factors of
safety against uplift were plotted. With no drainage, the factor of safety was 0.4 in one area
of the basin and safety factors below one were calculated for quite large areas. It would take
up to approximately 3 additional feet of concrete added to the floor to resist the undrained
uplift pressures. The cost for the added concrete is on the order of $20,000 to $30,000. This
is much higher than for an underdrain system and therefore an evaluation was made of the
uplift pressures with an underdrain system.

The attached calculations show the general layout for relieving pressures under the stilling
basin and part way up the spillway chute. A 12-inch thick layer of granular filter material
similar to the chiminey drain material would be placed under the horizontal portion of the
stilling basin and up to Elevation 2134 on the spillway chute. Several slotted PVC pipes
would be placed in the drain material to convey the seepage water to an outlet located in the
chute wall at the invert Elevation 2126.0 This drain pipe would have no valves and would
only require a screen to prevent rodents from eating and nesting in the pipe. When the
spillway operates the pipe would not have any flow until the hydraulic pressure under the slab
was equal to Elevation 2126. Based on the attached figures the minimum factor of safety
would be 1.3 with the underdrain system normally operating. Should the system deteriorate
due to contamination of the filter material with silt then the safety factor could drop to 0.8
over a small area of the basin, however this possiblilty is quite low and any silt that enters the
underdrain will likely flush out when the seepage water is discharged. this is an appropirate
system for the low frequency that the spillway will be used.

Spillway Chute Uplift

The soil underlying the spillway chute will be embankment material which is a silty sandy soil.
The spillway will have a 3:1 slope. The concrete slab will have joints with waterstop material
so that seepage through the joints will not occur. The only way seepage could get under the
slab is if cracks occur and water seeps into the underlying embankment. This condition is very
undesirable because the water could migrate along the soil-concrete interface and build up
hydrostatic pressure which could cause the slab to crack or be lifted up. The 12-inch slab can
only resist 2.4 feet of water pressure before it is lifted, therefore it is very important that the
seepage pressure be minimized under the chute slab.

An 8-inch thick granular filter drain will be provided under the chute slab. This zone will
convey seepage water to outlet pipes extending through the chute walls. The outlets will be
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positioned sufficiently high on the walls to prevent backflow of the water in the chute. The
drainage layer will also serve an important function of providing a surface on which to place
the rebar and concrete. The sandy embankment soil would be severely disturbed and hard to
walk on without a granular drainage layer. The drainage layer will also serve as a filter to
prevent silt particles from being sucked up through cracks in the slab. This would occur if
negative pressures developed at vertical offsets in the slab and soil particles were sufficiently
small to be carried up through the cracks.
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Recommendations and Considerations

This section presents geotechnical considerations and recommendations for construction of
the embankment dam, reservoir, spillway, and stilling basin, and associated pipes and
roadways. These recommendations are for use in preparation of the contract documents. The
following design considerations are discussed in the following section:

Site preparation

Reservoir grading

Foundation excavation, preparation, and treatment
Borrow sources -

Earthfill dam construction

Spillway and stilling basin

Outlet pipes

General construction considerations

Recommendations include terms which are defined as follows:

Relative Compaction. Relative compaction is the ratio (expressed as percent) of the field-
compacted dry density to the laboratory maximum dry density determined in accordance with
ASTM D698,

Well-Graded. Well-graded is a term used to define a mixture of particles sizes that has no
specific concentration or lack thereof, of one or more sizes. Well-graded does not define a
numerical value that must be placed on the uniformity coefficient, coefficient of curvature, or
other specific grain size parameter. Well-graded is used to define a material type that, when
compacted, produces a strong and relatively incompressible soil mass free from detrimental
voids.

Optimum Moisture Content. optimum moisture content is the soil moisture content
determined by ASTM D 698 for maximum dry density for relative compaction.

Site Preparation

Trees, bushes, and ground cover in the vicinity of the embankment, borrow area, and reservoir
slopes, should be cleared and grubbed. There is construction debris located throughout the
site, primarily along the south slope of the basin and the right dam abutment, This material
will need to be removed and properly disposed of offsite.

The upper 6 to 12 inches of soil at the site will contain root balls and vegetative mater. This
material should be stripped prior to basin excavation, major roots and deleterious materials
removed, and used for final grading of the basin floor.
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Reservoir Grading

We recommend that the detention basin slopes be graded to 3H:1V (horizontal to vertical) to
reduce sloughing due to reservoir drawdown. Where possible, the slopes should be cut to
meet grade requirements. If fill is required to meet minimum grade, the loose soil on the
existing surface should be removed. This loose soil could be up to 2 feet thick in some areas.
The slope should be cut in a series steps to allow for proper compaction of the new fill into
the existing slopes. Thin sliver fills should not be constructed. If necessary, overexcavation
of the slope should be performed to allow construction of the basin slope fills in horizontal
lifts.

Fill for the basin slopes can be obtained from material excavated from the basin bottom. This
material is typically a well graded sand or silty sand. The basin side slope fill should be
deposited in loose lifts no greater than 8-inches thick and compacted to 95 percent relative
compaction and between -2 and +3 percent of optimum moisture content.

Foundation Excavation

We recommend that the dam embankment be founded on the very dense or cemented material
located at the site. Based on our exploration, we estimate that 7 to 12 feet of material below
the embankment footprint will need to be removed. Figure 2 shows the estimated depth to
foundation material at the dam centerline. Less excavation should be required for the
upstream portion of the dam. The final depth of excavation will need to be determined during
construction by the Engineer.

The foundation excavation will have to continue laterally into the dam abutments until the
cemented material is encountered. We estimate that the abutment keyway may extend up to
15 to 30 feet horizontally into the current side slopes. Excavations into the abutments should
not be steeper than 1H:1V so that rapid changes in embankment do not occur. We
understand it is the District’s intent to buy the property on the right abutment prior to
construction, then sell or use property after the project is completed. Care should be taken to
protect the existing structures on this property. The existing shed and chicken coop may need
to be removed to construct the dam, as they are located at the edge of the abutment.

After excavation is completed and prior to placement of any backfill, the exposed surface
should be observed by the engineer. Any soft or loose material should be removed. All
excavations should be free of standing water. If necessary, dewater the site to maintain a
water table a minimum of 2 feet below the excavation level.

Borrow Sources

The borrow material for the dam and reservoir grading will come from the detention basin
area. This material is typically a dry, medium dense to very dense well graded sand with
gravel and silt. The amount of silt and gravel is variable throughout the site. Because of the
dry condition of the borrow soil we recommend that the borrow area be prewetted prior to
excavation. Prewetting of the borrow soil will take several weeks of continuous watering
with irrigation type sprinkler equipment.
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There were no borrow sources located onsite for chimney drain material, rip-rap, road base,
or concrete aggregate. These materials will need to be procured from offsite commercial
sources.

Earthfill Dam Construction

We recommend that the dam be a homogenous earthfill dam constructed of the silty sand
excavated from the basin site. The dam should be constructed with 3H:1V or flatter slopes
both upstream and downstream The crest width of the dam should be a minimum of 14 feet
across. The dam should have a minimum 12-foot-wide keyway extending a minimum of 2 feet
below the foundation level into dense cemented soil. The dam should be constructed with a
central chimney drain along the entire length of the dam. This chimney drain should extend a
minimum of 6 feet below the foundation level. A typical cross section of the proposed dam is
shown in Figure 3.

Embankment Fill

Embankment fill should consist of the silty sandy soil excavated from the basin bottom. Any
zones of clean sand or gravel encountered should be well mixed with the silty material prior to
placement as embankment fill. This soil should be free of any deleterious material or particles
larger than 3 inches in greatest dimension. Embankment fill should be deposited in loose lifts
no greater than 8 inches thick. This material should be compacted to an average of 98 percent
relative compaction and a minimum of at least 95 percent relative compaction and between -2
and +3 percent of optimum moisture content.

Prior to placement of embankment the foundation material should be scarified to a depth of 6
inches, moisture conditioned, and compacted to a firm and unyielding condition.

We have estimated the settlement of the embankment and underlying foundation material at
about 2 to 3 inches. Most of the settlement should occur during and immediately after the
embankment is completed. Some adjustments may also occur after the first major filling of
the reservoir. Because of these settlements, we recommend the top of the dam be overbuiit by
6 inches to account for any post-construction settlement.

Chimney Drain

We recommend that a 4-foot-wide chimney be constructed 2 feet downstream of the dam
centerline, as shown in Figure 3. Based on our seepage analysis, the chimney drain material
should be free from clay, organic matter, or other deleterious material and meet the following
gradation:
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Sieve Size Yo Passing
2-inches 100
1-inch 70-100
3/4-inch 60-100
1/2-inch 50-90
1/4-inch 15-65
No. 4 5-55
No. 8 0-35
No. 16 0-15

The chimney drain should be constructed at the same time the embankment is constructed.
The chimney drain material should be deposited in loose lifts not greater than 8 inches thick
and compacted to at least 90 percent relative compaction. A 8-inch slotted Schedule 80 PVC
should be installed in the bottom of the chimney drain. This pipe will collect the water in the
drain and convey it to the downstream face of the dam. A minimum of 2 solid PVC pipes, 8
inches in diameter, should be installed to convey the water from the drain into the spillway.
The location where the pipes outlet the dam should be designed to be accessible for future
inspections

Spillway and Stilling Basin

The spillway for the Casandro Wash Dam will consist of an 80-foot-wide opening in the
center of the earthfill dam. The height of the opening is approximately 10.7 feet below the
crest of the dam. Vertical walls will form the sides of the opening. An ogee crest will be
constructed at approximately the centerline of the dam. Retaining walls approximately 11 feet
high will form the sides of the chute. A stilling basin approximately 6 feet deep below the
downstream channel invert will be placed at the downstream toe of the dam. Dragons teeth
concrete chute blocks will slow the water down and cause a hydraulic jump under the design
flows. A concrete slab will form the floor of the chute and stilling basin.

Foundation Parameters

Spillway Entrance Walls and Footings

At the crest of the dam beneath the ogee crest a cutoff wall should be constructed under the
concrete slab extending to a depth of 5 feet below the base of the slab. Laterally, the cutoff wall
should extend 8 feet beyond the outside of the chute walls into the embankment fill. To the extent
possible this wall and all footings in the spillway entrance area should be poured neat against
compacted embankment material. All wall footings should be sized for a vertical dead load
pressure not to exceed 1500 psf with a one third increase allowed for short term loading caused by
wind or seismic forces. Where footings will be close to the upstream face of the dam the footings
should be buried sufficiently deep to allow their zone of influence to be entirely within the
embankment and not closer to the upstream face than 4 feet. This will allow for some erosion and
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still provide for adequate embedment. The footing influence zone is a line at 1 horizontal to 1
vertical downward and outward from the base of the footings.

Entrance walls allowed to rotate should be designed for an active earth pressure of 60 pcf per foot
of depth. These walls will have compacted embankment backfill with no drainage system. Water
will seep behind the walls when the spillway is operating. The water will seep out as the reservoir
drains. No large unbalanced water pressures are anticipated.

Chute Walls

Drainage will be provided under the chute floor slab with an 8-inch thick granular material. This
drainage layer will wrap around the wall footing and up the chute walls about 2 feet and will
prevent hydrostatic pressure from occurring in the chute wall backfill. The chute walls should also
be designed for an earth pressure of 60 psf per foot of depth. The drainage system for the chute
slab will tie into the chimney drain near the top of the chute. Other outlet pipes will be provided
near the main construction joints.

Stilling Basin Walls

The soil backfill behind the walls may become nearly saturated when the stilling basin is operating
at maximum flow but the soil should drain as the water in the stilling basin drains. With no water in
the stilling basin the lateral earth pressure is anticipated to be 60 psf per foot of depth. Backfill soil
unit weight is approximately 115 pcf. Should a passive condition be analyzed, the allowable
passive resistance is 175 pef per foot of soil depth.

An underdrain system is planned for the floor of the stilling basin which will remove uplift pressure
on the floor slab. No weep holes will be required in the floor slab. Water will exit the underdrain
system through pipes that penetrate the stilling basin walls.

Sliding resistance can be computed by multiplying the footing pressure by a friction coefficient of
0.5.

Stilling Basin Uplift

The potential exists for uplift on the stilling basin floor slab and sloping chute slab caused by
groundwater in the vicinity of the stilling basin. To prevent uplifi of the concrete slabs, there
should be a cutoff wall around the three downstream sides of the stilling basin extending to a
depth of 10 feet below the wash channel invert. This wall will decrease the flow of water
toward the stilling basin floor and act to prevent undermining erosion.A 12-inch thick layer of
granular filter material similar to the chiminey drain material would be placed under the
horizontal portion of the stilling basin and up to Elevation 2134 on the spillway chute,
Several slotted PVC pipes would be placed in the drain material to convey the seepage water
to an outlet located in the chute wall at the invert Elevation 2126.0 This drain pipe would
have no valves and would only require a screen to prevent rodents from eating and nesting in
the pipe. When the spillway operates the pipe would not have any flow until the hydraulic
pressure under the slab was equal to Elevation 2126.
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Spillway Chute Recommendations

The soil underlying the spillway chute will be embankment material which is a silty sandy soil.
The spillway will have a 3:1 slope. The concrete slab will have joints with waterstop material
so that seepage through the joints will not occur. The only way seepage could get under the
slab is if cracks occur and water seeps into the underlying embankment. This condition is very
undesirable because the water could migrate along the soil-concrete interface and build up
hydrostatic pressure which could cause the slab to crack or be lifted up. The 12-inch slab can
only resist 2.4 feet of water pressure before it is lifted, therefore it is very important that the
seepage pressure be minimized under the chute slab.

An 8-inch-thick granular filter drain will be provided under the chute slab. This zone will
convey seepage water to outlet pipes extending through the chute walls. The outlets will be
positioned sufficiently high on the walls to prevent backflow of the water in the chute. The
drainage layer will also serve an important function of providing a surface on which to place
the rebar and concrete. The sandy embankment soil would be severely disturbed and hard to
walk on without a granular drainage layer. The drainage layer will also serve as a filter to
prevent silt particles from being sucked up through cracks in the slab. This would occur if
negative pressures developed at vertical offsets in the slab and soil particles were sufficiently
small to be carried up through the cracks.

Piping Through the Embankment

There will be 4 new pipes passing through the new embankment. These include a relocated
sewer line, the low flow outlet pipe, and 2 pipes that drain the chimney drain. Except for the
sewer pipe, all the new pipes will be constructed in the embankment fill. The sewer line may
be installed in the foundation soil below the final foundation excavation level. For pipelines
installed within the embankment fill, the embankment should be constructed to a level 2 feet
above the top of the pipe. The pipe trench can then be excavated and the pipe installed in the

trench.

The sewer line is a 12-inch ductile iron pipe that will be installed approximately 10 feet below
the existing ground surface just to the south of the spillway. If the sewer line is installed
below the foundation excavation level, it should be backfilled up to the excavation level with a
concrete slurry. If the sewer pipe is installed within the embankment fill, the trench should be
excavated as stated above. Backfill should consist of concrete slurry up to a height of 1 foot
above the top of the pipe. The remaining trench should be backfilled with embankment fill. A
cutoff wall may be required where the pipe passes through the chimney drain.

The low flow outlet pipe is a 36-inch-diameter reinforced concrete pipe. Backfill for this pipe
should consist of concrete slurry up to the top of the trench from the upstream face to 4 feet
downstream of the chimney drain. From that point until the spillway, the pipe backfill should
be drain material similar to the chimney drain.

The outlet pipes for the chimney drain consist of 8-inch concrete or PVC pipes. Backfill for
these pipes should be the same as for the low flow outlet.
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General Construction Considerations

It is neither the intent of this report, nor within the scope of the geotechnical work, to
recommend construction methods or procedures. For the proposed project, it is the
responsibility of the Contractor to use sound construction methods and procedures in
accordance with the strictest government safety standards.

Varations in soil and geologic conditions are possible and may be encountered during
construction. We recommend that a geotechnical engineer be retained to provide engineering
services during construction of the work. This is to observe compliance with the intent of the
design concepts, specifications, or recommendations, and to allow design changes in the event
that subsurface conditions differ from those anticipated prior to start of construction.

Excavation

The predominant materials occurring along the pipeline alignment are sand and silty sand with
gravel with weak to strong cementation. This material was excavated with a CAT EL200B
excavator during field exploration. Excavation of this material using conventtonal excavation
equipment should be possible. There were several areas in the basin where very strongly
cemented materials caused difficulty with backhoe excavation. At these locations, specialized
excavation equipment may be required. Drilling and blasting excavation methods should not

be allowed because of the proximity of the existing homes and buildings to the project site.

Any temporary sloping, sheeting, or shoring of trenches and structure excavations should be
made the responsibility of the Contractor. All excavations should be accomplished in
accordance with applicable federal, state, and local standards.

Ground and Surface Water

Groundwater is not expected to be encountered in the pipeline and foundation excavations.
However, surface water could be a problem during construction. Heavy runoff during and
after rainfall should be diverted from excavations. The Contractor should protect the exposed
subgrade and all partially completed portions of the project from ponding the water.
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MEMORANDUM CHEMHILL

TO: File
FROM: Dale Smith
DATE: August 11, 1994

SUBJECT:  Stability Calculations, Casandro Wash Detention Basin, Wickenberg,
Arizona

PROJECT: SWW35441.GT.40

The Casandro Wash Detention Basin in Wickenberg, Arizona, is proposed as an engineered
earthfill embankment. The embankment will have a 3 (horizontal) to 1 (vertical) slope on the
upstream side and a 3:1 slope on the downstream side. The embankment will consist of soil
material processed at the site and will essentially be a well graded sand that may have a small
clay content. A chimney drain zone will consist of a cleaner sand. An ogee weir spillway is
proposed over the top of the embankment.

The analyses were performed for the maximum vertical section of the embankment only. It is
assumed that all other, shorter, sections are at least as safe as the tallest section for the modes
of 2-dimensional stability considered. The following topics are presented in these
calculations:

. Material strength selection
o Upstream embankment slope stability

- Static, steady seepage at full PMF water level

- Rapid drawdown from full PMF water level

- Steady state seepage at full PMF water level during earthquake
. Downstream embankment slope stability

- Steady state seepage at full PMF water level

- Steady state seepage at full PMF water level during earthquake
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Material Strength Selection

A series of shear tests were performed on remolded samples. The shear strength of each
sample was estimated using a direct shear test with three normal loads. The sample was
sheared to failure for each loading. The normal and shear stresses were computed from the
normal and shear forces applied to the samples. The shear strengths from these tests and the
design shear strength are presented in Table 1. The laboratory data is presented in
Geotechnical Report, Volume 1, Field and Laboratory Data.

Table 1
Summary of Laboratory and Design Shear Strengths
Casandro Wash Detention Basin
Wickenberg, Arizona

Sample ASTM Soil Shear Strength
Classification
Friction Angle Cohesion
(degrees) (kips per square foot)

TP-2, B-1,3 ft Sw 39 0.4
TP-4, B-2, 14 fi SW-SM 45 0.0
TP-8, B-2, 15 fi SW-SM 40 0.5
TP11, B-3, 14 ft SM 45 0.0
TP-12, B-1, 4 ft SM 27 1.55
TP-13, B-1,4 ft SP-SM 45 0.0
Average valuca 42.8 0.2
Design value for | 40 0.0
engineered fill

Notes:
4 Considers 5 values, average does not include phi = 27, ¢ = 1.55 ksf strength value.

These shear tests were performed on the sand sized portion of the samples. Grain size index
tests were performed on 24 samples. The percentage by weight of these samples larger than
the sand size ranges from 10 to 60 percent. The maximum gravel size in these samples was 2
inches, with the gravel size ranging from 0.75 to 2 inches. The soil used for the embankment
shells will be a gravelly sand or sandy gravel and is expected to have a higher shear strength
than that used in these calculations. A unit weight of 120 pcf was used for all material placed
in the foundation and embankment.
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A shear strength of phi = 40 degrees and ¢ = 0.3 ksf was used for the undisturbed foundation -
soil. A 130 pcf unit weight was used for the undisturbed foundation soil.

Embankment Slope Stability

Slope stability estimates were made with 2 methods. The computer program UTEXAS3 was
used to locate the potential sliding surface through the soil mass with the least factor of safety.
Two of the least factor of safety values determined by the computer program were verified
with a chart stability solution. Factor of safety is used to characterize each surface considered
for stability. The factor of safety is the ratio of the sum of the stabilizing forces (soil strength)
in the slope to the destabilizing forces (soil weight, seepage forces, seismic loading). The
factor of safety must always be greater than 1 or the analysis represents an unstable condition.
Target factor of safety values greater than 1 are used as a guide to determine the acceptability
of each minimum factor of safety case. The computed and target factors of safety are
presented in Table 2. '

Presentation of UTEXAS3 Computer Program

Spencer's method of slices was used by the UTEXAS3 computer program to compute the
factor of safety for each trial case. 100 to 200 individual cases were considered during each
computer run and the lowest reported as the critical factor of safety for the case represented
by the particular computer run. Spencer's method of slices is a slope stability solution method
that divides the mass being considered in the analysis into slices, and assumes that the side
force acting between slices acts at a constant angle for all slices. The program assumes the
interslice force angle and computes the other forces acting on the slice from the material
properties and geometry specified. Prints for output representing the critical, lowest factor of
safety circle for each case is attached and is explained below.

Program Logic for Solution and Automatic Search

An initial trial circle is specified by the user. The program computes solutions for circles with
centers on a 3 by 3 grid centered around this initial circle. User input indirectly establishes the
grid spacing. The program "focuses" on centers that represent lowest relative factors of
safety and selects additional circles on progressively closer centers about these. This search
logic leads the program toward the circle with the least factor of safety.

UTEXAS3 goes through this process based on 3 different, successive, circle identification
criteria. The order of these 3 successive searches may be established by the user or the
program default. The program uses the lowest factor of safety circle from each circle
identification criteria series to begin the search in the next series. The previous lowest factor
of safety circle will be the center of the initial search grid in the next search. The program
repeats the search for the lowest factor of safety by focusing on the lowest factor of safety
centers. When the lowest factor of safety is determined for the second search, this circle is
used as the center of the third and final criterta search. The 3 criteria searches and UTEXAS3
output table numbers where they are reported are listed below:
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. All trial circles pass through the same point, Table No. 17
. All trial circles are tangent to the same horizontal line, Table No. 18
. All trial circles have the same radius, Table No. 19

Table 2

Summary of Slepe Stability
Casandro Wash Dam Embankment
Wickenberg, Arizona

T R T O EE e e

Case Factor of Safety®
Targetb Estimated

Upstream slope, 3:1, 1.5 27
static, PMF water level
Upstream slope, 3:1, 1.1 1.5
seismic acceleration,
PMF water leveld
Upstream slope, 3:1, 1.2 1.2
rapid drawdown from
PMF water level
Downstream slope, 3:1, 1.5 .27
steady state scepage at
PMF water level
Downstream slope, 3:1 1.1 1.6

slope, steady state
seepage, seismic
acceleration

Notes:
4 All factor of safety values reported for PMF water level.
b Target factors of safety based on Soil Conservation Service specified values.

When the third search is complete UTEXAS3 prepares a report (Table No. 21) that
summarizes the number of circles tried and the number of circles for which a factor of safety
was computed. This report also includes the center and radius of the lowest factor of safety
determined in the three successive circle identification criteria searches.

Explanation of Program Input

The information input to describe slope geometry, loading conditions, and material properties
is listed in the first several report tables in the attached output. The geometry is described
with a series of line segments. For each line segment the X and Y coordinates for each end
point and the material type below the line segment are specified. Material properties are
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stated for each material type. An explanation is provided below for each table in the attached
output that describes the input. The tables are not necessarily in ascending numeric order, and
some numbers may be missing. The solutions for Casandro did not require the full capacity of
the computer program.

Table No. 1.  This table presents program identification and a user description of the
problem.

Table No. 2. Presents the profile line data that describes the slope geometry and soil profile.
Each profile line is a series of line segments associated with a single material type.

Table No. 9. Table 9 presents the slope geometry for the slope. In the UTEXAS3 jargon,
slope geometry is the uppermost of profile lines that describes the ground surface and top of
embankment. In the cases considered for Casandro this is a simple relationship. This data in
this table can be specified by the user or computed by UTEXAS3.

Table No. 10. Surface pressure data is reported in this table. In the Casandro runs surface
pressure was used to represent the weight of impounded water on the upstream bottom of
basin and upstream embankment slope. The values were computed as the depth of water
times the unit weight of water at key points required to describe the water becoming
shallower towards the top of the embankment.

Table No. 3. Material properties input by the user are reported for each material in Table 3.

Table No. 5. The input piezometric surface is reported in this table. The piezometric surface
specified in the Casandro runs is coincident with the PMF water level in the basin upstream of
the embankment. The piezometric surface curves downward through the embankment to the
sand drain, where it drops nearly vertically to the bottom of the embankment elevation. The
piezometric surface stays at this elevation beneath the downstream embankment shell,
daylighting at the downstream embankment toe.

Table No. 15. Location information describing the user specified initial circle for the first
automatic search is reported in Table 15. The minimum-spacing-between-grid-point value is
used to determine the "fineness" or smallest spacing of the search. The initial-search-grid
spacing is also determined by this input value as 30 times the minimum spacing. Comparing
this value to the X and Y spacing in the first several lines of Table No. 17 shows this
relationship.

Explanation of Program QOutput Generated by UTEXAS3

The tables described below present information that the UTEXAS3 program computes from
the geometry and material property information described above.

Table No. 17. Table 17 reports 6 pieces of information for each trial surface for which the
program completes a computation. This table reports computations based on all circles
passing through the same point.
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Table No. 18. In Table 18 the same 6 pieces of identifying information is reported for each
trial surface, but the criteria for the circles is that all are tangent to the same line.

Table No. 19. Table 19 is similar to Table 17 and 18. The search criteria common to the
circles reported in Table 19 is that they all have the same radius.

Table No. 21. Table No. 21 identifies the most critical circle {with the lowest factor of
safety) from the 3 search criteria computation series. UTEXAS3 will issue a caution
statement at the end of this table if some circles that were attempted could not have factors of
safety computed. This is not an error message and alerts the user that the "number of circles
tried" does not equal the "number of circles factor of safety computed for" as reported in
Table No. 21. Review of the circles reported in Tables 17, 18, and 19 will reveal the reason
for which factors of safety could not be computed for particular circles.

Table No. 26. Material properties that apply to the critical circle at the base of each slice,
slice weight, and pore pressure at the base of the slice are reported in Table 26. The X and Y
coordinates determined by the program for the right and left sides and the center of each slice
are reported.

Table No. 27. Seismic forces and forces due to surface pressures acting on each slice in the
critical circle are reported in this table.

Table No. 29. Corrections the program applies to the assumed side-force magnitude and
direction are reported in this table for the circle reported with the lowest factor of safety in
Table No. 21.

Table No. 38. Stresses along the bottom of the slices in the critical circle are reported in this
table. These values are reviewed for reasonableness (i.e. no negative stresses acting on the
base of a slice) for the critical circle.

Table No. 39. Stresses between the slices in the critical circle are reported in this table.
These also must be reviewed for reasonableness for the critical circle.

Upstream Embankment Stability

Three cases were considered for the upstream embankment. The cases and computation
results for each are presented below. All of the stability computations indicated adequate
factor of safety for the full PMF condition. This represents a water level that may never be
experienced by the embankment.

Static, Steady Seepage

This case is represented by the piezometric line described above for Table No. 5. Water is
modeled impounded to the full PMF level. The factor of safety for this case is 2.7.

PHX\SWW3544 I\gtidgnrpt.doc A-6




Seismic Acceleration at Full PMF

This combination of events occurring simultaneously is an extremely rare event that will most
likely not occur during the life of the embankment. However, the factor of safety from a full
PMF and a seismic acceleration of 0.1g loading the embankment simultaneously is 1.5 on the

upstream slope.

Rapid Drawdown from Full PMF

The rapid drawdown drainage condition was modeled in UTEXAS3 by reducing the surface
pressure representing the weight of water and setting the piezometric surface equal to the
upstream embankment slope surface elevation from the PMF elevation, down the slope to
the PMF elevation, and across the basin away from the embankment. This condition would
only develop if the basin was at the full PMF level long enough for steady state flow
conditions to develop through the embankment. The critical surface is a shallow slip in the
upstream slope. This same critical slip was identified for rapid drawdown from the 1/2 PMF
and 100-year water levels also. The two latter cases are not presented since the only
difference is the top elevation of the piezometric surface. The factor of safety is 1.2 on the
upstream slope. This factor of safety is equal to the target factor of safety of 1.2.

The function of the detention basin is usually to be empty, only filling during storm flows in
Casandro Wash, The basin serves as a temporary holding basin, with the primary use of
flattening the storm hydrograph in the wash below the basin. Consequently the basin is only
"full" for a short time, and is constantly draining through the outlet works. The basin will be
operated to empty by continuous draining as soon as it begins to collect water. The rapid
drawdown critical surface is shallow, and is based on an analysis that models the basin being
reduced to 2 full "instantly" after achieving steady state seepage through the embankment.
Considering these factors, the factor of safety of 1.2 is considered acceptable for this
embankment.

Downstream Embankment Stability

Two cases were considered for the downstream embankment. The cases and computation

results for each are presented below. All of the stability computations indicated adequate
factor of safety. Stability estimates were made for downstream slopes at 2:1 and 3:1. All
cases considered had adequate factors of safety. The project team selected a 3:1 downstream
slope during the week of August 9, 1994, so only cases for the 3:1 slope are presented below.

Static, Steady Seepage

The piezometric surface does not affect the downstream slope since it drains into thc chimney
drain. The factor of safety for the 3:1 slope is 2.7

Seismic Acceleration

Downstream slope stability for 0.1g horizontal ground acceleration was computed. The factor
of safety for a 3:1 slope is 1.9.
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l N G N N BN S R WS 4 EE E Em A s IIIIII IIIIII IIIII L
t UTEXAS3 = VER. 1,107 = (013791 - (C) 1985-1991 S. G. HRIGHT i
Date: Bil7:i9%1 Time: 11:42:59 Input file: casan.tat PROFILE { INE 4« PATCRIAL TYPEL « 3 :
Groundg surlsce upslresm sbove foundation soil
TABLE HO. 1 e Point : ¥ "
WOLR KK KA K R MK R IR KR B
w CONPUTER PROGRAN DESIGNATION = UTEXASI » 1 -8.0¢c0 50.000
w Originally Coded By Stephan G. Yright = 2 4,500 S0.000
» Version Ne. 1.107 n
A Last Revision Dakte 10/13/91 L] PROFILE LINE S - MATERIAL TYPE = 4
m (L) Copyright 19B5-1%%1 S. G. Wrlght a Ground surface upstream bevond toe
= A1l Rights Reserved »
M BRI P  BEUI P LIUN S M MR M R Point X Y i
AL R U PG PP PP PLIE P I DM 50 06 L3 NG 0GP D T N L G0 S 1 +50,000 50,000 i
i " 2 -8.000 50,000
L] RESULTS OF COMPUTATIONS PERFORMED USING THI$ COMPUTER w !
W PROGRAN SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY X ’ PROFILE LIME ¢ -~ MATERIAL TYPE » 2 ;
» HAYE BEEN VERIFIED BY INCEPEMDENT ANALYSES, EXPERIMENTAL " Chimney drain i
w DATA OR FLELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE L H
» ALGORITHMS AND ANALYT1CAL PROCEPURES USED [N THE CORPUTER x Peint X Y 5
a PROGRAM AND MUST HAVE READ ALL POCUNENTATION FOR THIS L] z
= PROGRAH BEFORE ATTEMPTING IT$ USE. u I 111,000 42,000 i
- L} 2 111,000 50.000 i
L] NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN L. WRIGHT o 3 111,000 75.000 f
# MAKE OR ASSUME LIABILITY FOR AMY WARRANTIES, EXPRESSED OR n 4 115,000 75.000 l
» IHPLTED, CONCERNING THE AZCURACY, RELIABILITY, USEFULMESS n H 115,000 50,000 i
n OR ADAPTAEILITY OF THIS CONPUTER PROGRAM. L} 6 115.000 43,000 !
" n ‘t
BRI TR LM BB D M R R A K O : PROFILE LINME 7 - HMATERIAL IYPE =2 % l
i UTETASI - VER., 1.167 - 10213791 = (L) 1985-19%1 5. G. WRIGHT Butlom of dam embankmenl, downstream of chimney drain H
Dater Bi57¢1994  Times 11142,5%  Input File: casan.tst ;
CASAKDRO WASH DETENTION BASIN, Wickenburg, Arizonia Point X Y H
| 1:) downstream dam embankment slope ‘
H Statie 3 315,000 50.000 i
| 2 00, 000 50.000 !
: TAELE NO. 2 .
' hmea AR AR PROFILE LTNE § - HATERIAL TYPE + 3
’ A NEW PROFILE LINE DATA w Bottam of dam embankaent, upstream of chimney drain )
i ARARRKARRARARARAR KaMan
Parnt x Y
PROFILE LINE 1 - NATEREAL TYPE & 4 !
; tround surface beyond downstream Loe j 4.500 50.000
: 2 111,000 50.000 :
: Potnt 1 Y
PRUFILE LINE 9 - NATERIAL TYPE + 4
1 213.000 $0,.000 Bottom ol foundation souil above undisturbed native soil
2 300.000 50.000
. Point x Y
5 PROFILE LINE I - DATER[AL TYPE » 3 ;
: Ground surface beyond toe above foundation seoil 1 -8.000 S0.000 H
. 2 4.500 44,000
| Patnt t ¥ 3 94.000 44,000 ,
| 4 100,000 12,000
| H 206.000 50.000 H 111.000 42.000 i
} 2 233.000 50.000 5 112,000 42.000 ; i
7 115,000 43,000
l PROFILE LINE 3 - MATERIAL TYPE + 1 a 117,000 44,000
Downstream dam slope, crest, upstream dam slope 9 ¢ 230.000 44,000
’ 10 233.000 50.000
| Faint x ¥
: All new proitle lines delined - Mo eld lines retained . '
i H 4,500 S0.000 1 UTEXASY - wEKR. 1.107 - 10/1379% - {C} 198S5-19%1 & G. WRIGHI :
2 94.500 80.000 Date: H:17:19%4 Time: 11:42:5% input file: casan.tat :
1 108,500 80.000 CASARLRD WASH DUTENTION BASIN, Wichenburg. frlronia
1 200,000 $0.000 i1 duis by eam adam embaniment siope
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Static
TABLE NO. 3
L EL e LY PTERTTNR T IV LTI IR SIS EE S VE RS NEREREETEI LRI REL LR S)

# NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COHPUTATIONS =
PR LR LYY LR EL P Y PN E IS E T P ULV PELTS BT VR EI VI YRV EREL LT ELS

DATA FOR MATERIAL TYPE 1
embankment Fill

Unit walght of material = 120,000
CONVENT1OMAL (ISCTROPIC) SHEAR STRENGTHS

Cohegion = = = = = - =« =« KDOD
Friction angle - - - - - 40.000 degrees

Pore water pressures defined by piezomebric line
Number of the ntezometric iine used *+ |
Hegatlve pore pressures sebt to erd

DATA FOR NAIERIAL TYPE 2
chimney draln

Unit welght of material & 120,000
COMVENTIONAL {ISOTROPIC) SHEAR STRENGTHS

Coheston - - - = - - = - .00
Frigtion angle -~ - - - - 40.000 gegrees

Pore water pressures defined by plelometric line
Humber of the si1ezometric line used = 1
Hegative pore pressures set to zera

OATA FOR MATERLIAL TYPE 1
compacted 101 1n cut off trench
Unit weight of materzal + 120,000
CONVENT[ONAL {ISOTROPIC) SHEAR STRENGTHS
Cohesion - = = = = - - = . 000 :
Friction angle - - = - + 40,000 degrees
Pore water pressures defjned by plezometric line
Nusber of the giezchetric line used » )

Negative pore pressures 3¢t to zero

hAtA FOR HATERIAL TYPE 4
native soxl

unit weight of material = 130,000
CONVENITONAL (ISOTROPICY SHEAR STREMGTHS

Cohesjon ~ - - = - - = - 000 - o» 0.
Fraction dngle - - - - - 40,000 degrees

Pore water pressures definec by piezometric line
Number of the piezometric line used = |

Hegative pore presaures set to 2era

All new mater1al properties defined = No old data retatned
UTEXASY ~ WER. 1,107 - 10/13/91 - (C} 1985-1991 S, G, WRIGHT
Date: B:17:19%4 Time: $1:42:59 Input file: casan.taxt
LASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia

1.1 dowhstream dam embankment slope

Static

" CASAN.OUT 8-17-9%

1448

TADLE HD. S
HHRHARAAR AN A AR AR AN AR A AR AN RLMRM MM N R AR RKA M RRAKARFHHARARN AR T RN R A AN

W NEW PIEZORETRIC LINE DAFA - COMVENTIONAL/FIRST-STAGE COHPUTATIONS w

PRI M S DL T b BRI AR RN R M KRR MR N R R R

Line
Ho. Point 3 ¥

- Unit weignt of water = 62,40 Mater level through dam at ful

1

1 1 -50.000 7%.000 Hater level through dam at ful
! z 4.500 79.000  Uater lavel through dam at ful
1 3 91.500 79.000 Water level through dam at ful
1 4 191,000 77.500  Mater level through dam at ful
1 s 106,000 76.000 Hater level through dam at ful
1 & 111,000 7. 000 Uater level through daa at ful
1 ? 115.000 50.000 Water leve! through dam at ful
1 B 200.000 $0.Q00 Water level through dam at ful
L 9 100,000 40.000 Water level through dam at ful

All nes piezometric lines defined - Mo old lines retzined
UTEXASY - VER. 1.107 - 10/13/91 - 4C) 1985-1991 S. G. WRIGHT
Date: E:17:193%4 Time: 13:42:%9 Input File: casan.txt
CASANDRD WASH DETENTION BASIN, Wickenburg, Arizonia

3:1 downstream dam embankment slope

Slatic

TABLE nO. 10

R A AR e AL MR AR R s R R
A NEM SURFACE PRESSZURE DATA - CONVENTIGNAL/FIRST-SYAGE COMPUTATIONS =
BB e e R R 6 R s R

ALL MEW DATA tuPUT + MO OLD 0ATA RETAINED

Surface Pressuras -

Normal Shear

Point H v Pressure Stress

1 SSUL 000 SU.000 1800, 000 L000 ’,/

2 4,500 S0, 000 1806, 000 .000

1 9. 000 71.500 .000 000
UIEAASY - vER. 1.107 19134%1 - 0y 1985-199) S, G. WRIGHT
Date: Uoilolum Taimer 11:42:59 Input fi1le: casan,.tixt
CASANDRD WASIE NETENTION BASIN, Hickenburg, Arizonia
3:1 downstream dam embankment slope
Slatic
TAULE MO, 15
NhARRARKAHARN RS AR AARSARRRARN AR AAR
n NEW ANALYSTS/COMPUTATION DATA =
MEAARA AR AR RN A AR ARARARARREAR AR
Circuler Shear Surifacels?
Automatic Searcn Ferfgrmed
$tarting Center Coordinite for Search at -

s 146. 000
Y s 110.000

Required accurdcy for critical center (= minimunm
spacing befween grid points) = 1,000
Critical shear surface not allowed to pass below ¥ 44.000

For the initlel mode of sesrch

all circles are tangent to horizontal line at
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[ Y s 44.000 3:1 downstrean Jam smbankment siope H
l Statig
Depth of cracx = 4,000

TABLE NG, I8
. INFORKRATION FOR CURRENT MODE OF SEARCH - All Circles Are Tangent
THE FOLLOWING REPRESENT EI1TMER DEFAULT DR PREVIOUSLY DEFLMED VALUES: to a Horizontal Line at Yo 44,000

Initzal trial estimate for the factor of safebly » 3.000 1-Stage
Center Coordinates Factor GSide Force
Instial trial estimate for side force inglindtion &+ 15,000 degrees of Inelinatlon
| tApplicable to Spencer s procedure only) % v Radius  Sately  tdegrees)  lterations

Hialmum number of iteratiens a)lowed for

calculating the factor of safety o 40 116.00 BO. 00 3s.00 7.530 -22,00 L4
Ressage on the jolloving linets) applies to the above circle
: Aliowed force {mbalance for convergence # LO0, GO0 PEHOMINATOR §H EOUATIONS FOR F WAS SHALL FOR & SLICES
i FIRST AND LAST SLICES WHERE DENDMINATOR WAS LOW - 51 54
H Allowed moment jmbalante fOf fonvergencé 2 100, 000 ) 146.00 BO.0O 36.00 4.7%1 -11.08 &
; 176,00 80.00 3s.00  31.%18 -13.43 4
: Inftial trial values for factor of safety {and side force inclination 115,00 110,00 65.00 0.440 -3.569 14
| {for Spencer’s procedure) will be rept constant during search 146 .00 110.00 66,00 31.52% “12.22 4+
, 176.00 110,00 66.00 2,864 ~15.49 L]
| Raximua subtanded sngle to be used for subdivision of the 116.00 140,00 96.00 8,943 ~3.83 15
circle Inte slices » 3.00 degrees 148,00 140.00 96,00 1.629 -19.18
176.00 140.00 26.00 z.78¢% -i5.78
! Search will be continued to facats & more critical shear
} aurtace (1f one exists} after Lthe initial mode 13 complete ’ 206.00 110,00 £6.00 4.118 6. 9B 6
| 204,00 140.00 96.00  1.%34 -B.85 H
i Depth of water in erack + Lo 146,00 170.00 126.00 1917 -%.00 5
: 176.00 179.00 126,00 z.810 14,90 3
i Unit welght of water in crack = 42,400 204.00 176,00 126.00 1,278 -10. 20 4
i
Sersmic comfdricient = 000 171.00 135.00 91.00 2.84¢ -15,71 4
176.00 135.00 %1.00 2.79) -15.84 4
Conventional {single<stage) computations 1o be periormed 181.00 135.00 ¢1.00 2,754 -15,82 4
. 175.00 140.00 96.00 2,438 -15.65 4
Procedure used to compute the factor af safety: SPENCER 1gi.090 140.00 94.00 2,150 -15.57 4
{ UTELASI - VER. 1.107 - 10413491 - C} 1985-1991 S. G. URIGHT 171.00 145,00 101,00 2.828 -1%.53 3 i
Qate: B:i17:1994 Tome 11:42,59 Input File: casap.txt 176,00 145.00 101,06  2.786 -1%.72 4
CASAMDRND WASH DETENTIOM BASIN. Wickenburg, Arjzonts . 1o1.00 14%.00 101.00 2,755 +15.52 4
3,1 dcwnstream dam embinkment splopse
Static 186.00 135.00 91.00 2.764 -14.85 3 i
186.0¢ 140,00 #5.00 2.761 -14.73 ] ]
TABLE MNO. i& 186,00 145.00 101.00 2.7%% ~14.60
T T I PO TR EY LTI
w HEW SLOPE CEOMETRY DATA n 178.00 117,00 93.00 2.767 -1%5.82 4
SEARAAMEMM RS EAN A NS M NNARA AR 181,00 137.00 93.00 2.752 -15.54 4
184,00 §137.00 %1.p0 2.754 -1%.07 3
HOTE - WO DATA WERE INPUT, SLOFE GECHMETRY DATA 176.06 140,08 4. 00 2.773 -15,72 1
GVERE GEMERATEDR BY THE PROGRAM 1e4.00 140.00 96.00 2.752 1511 3
178.00 143.00 99.00 I.77% -15.58 4
Slope Coordinstes -+ 181,00 143.00 99.00 2,750 -15.57 L)
184.00 143,00 99.00 2.751 -15,15 4
Potnt H ¥ !
180.00 132.00 $5.00 2.752 -15.68 q
1 -50.000 59,000 181.00 139.00 95.00  2.75t “1%.56 4 t
2 -B.000 50.000 182.00 1319.00 95.00 2.7%50 “1%,42 f :
1 4.500 50,000 180,00 140.00 ' 9s.00 2.7%2 -15.69 L]
4 94,500 ED.00¢ . 182,00 140.00 96.00 2,749 15,44 4
S 108.500 BD.000 18G.00 141.00 97.00 2.754 ~15. 86 4
[ 2Q0.000 S0,000 181.00 141.00 97.00 2,749 -1%5.58 4 :
? 233.060 50.000 18z, 00 41,00 7. 00 2,748 =15.45 Ll
-3 300,900 50,000
1 UTEXASY - VER, }.,107 - 10713/91 - (C) 1985-19%) S. G. WRIGHT 183.00 140. 60 96. 00 2.750 -15.28 4
Date: H:17:1994 Time: 11:42:59% Input f1le: casan.tint 183,00 141,00 ?7.00 2.750 -15.29 4

CASANDRO WASH DETENTION BASIN, Wickenburg. Arizonlas 181.00 142.60 fd.90 2.748 -15.5% 4
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182.00 142.00 98.00 2,744 -15.44 + 17%.00 144,00 00,00 2,170 15,61 4 VT
1B1.00 142,00 98.00 2.74% -15.10 4 18S.0¢ 144,00 jo0.00 2,754 -14.98 3
177 40 147.00 100,00 Z.80¢ 18,41 4 t
182.00 143.00 %9.00 2.747 -15.47 A : 182,00 147.00 100.00 2.785 -16.5%7 4 i
: 183.00 143.00 9%.00 2.748 -15.31 4 8% .00 147,00 100,00 2,735 18,90 + -
1B1.00 $44.00 109,00 2752 ~15.55 4 1050w 143,00 100. 00 Bottom of circle eaceeds allowable :
R 182,00 144,00 100.00 2,748 ~15.48 4 cesth - CIRLCLE REJECTED
: 183,00 144,00 100.60 2.748 -15.32 4 182,60 141.00 100.00 Bottom of circle exceeds allowable
: depth - C1RCLE REJECTED
i 182.00 145.00 10Y. 00 2.748 -15.47 4 183,00 143.00 100.00 Bottem of circle exceeds allcwable
1EY, 00 145.00 101,00 2.747 «1%.32 4 cepth - CYRCLE REJECTED
i 181.090 144.00 160.00 2.%52 -15.5% 4
At tne enn ol the current mode of search the most critical 193,00 P44, 00 100. 00 2,748 -15.32 4
circle which was found has the folliowing values - .00 115, 00 100,00 2.752 -16.03 4
i X-center » 182.00 Y-center = 144.00 Radius 4 100.00 182.00 145.00 100,00 z.751 -15.92 4
1 Factor of Safety = 2.746 Side Forca Inclination = -15.48 183.00 145.00 100.06  2.750 -15.79 4
i H UTEXASZ = VER. 1.107 - 10/13/91 - &) 1985-199! 5. G. WRIGH!
! Dates Fi[1F. 1994 Time: 11:4215% iAot fi1ier casan. tat At the end of the current made of search the most crilica
I CASANDARO WASH DETEHTION BASIN, Wlckenburg, Arizonia ¢circle which was found has the fellowing values -
31l downstream dam embankment slope X-center @ 182.00 T-center = 144,00 Radius = 100.00
Static Factor af Safuly = 2.746 Side Force lnclination = -15.48
TABLE NO. 1%
INFORMATION FOR CURRENT MODE OF SEARCH - All Circles Have the sxmmx CAUTTON mmnnn FACTOR OF SAFETY COULD NOT BE (OMFUTED FOR SOHE
Same Radius - Radius = 100.000 QF GRID POINTS ARDUND THE MINIRUN
mmssna. B e iaialelelldetetididd atamamm————— smuan RESULTS MAY BE ERRONEDUS mmwma
1-Stage 1 UTEXASY - VER, 1,107 - 10/13/91 =« (L) 19B5-1991 5. G. WRIGHT
Center {oordinates Factor Side Force Date: 8:17:19%4 Time: 11:42,5% fnput file: casan.txt
of Incllnation CASANDRO UASH DETENTLON BASIN, Wickenburg, Arizonia
X Y Radius Safety {degreaes) fterations 3:1 downstream dam embankment ijope
Static .
152.00 114.00 100.00 Battom of circle exceeds allowsple TABLE NO. 21
depth - CIRCLE REJECTED wexam 1 -STAGE FINAL CRITICAL CIRCLE INFORMATION am=ax
192.00 114,00 100.00 Boktom of circle excesds allowsbie 1 Coordinate of Center - « - - - - - 182.000
depth - CIRCLE REJFECTED Y Coordinate of Center « - - = -~ = - 144,000
212,90 114.00 100.00 Bottom of circla exceeds allowable Radius + =~ =~ = « = ~ = = = - = =« a s 100. 000
depth - CIRCLE REJECTED Factor of Safety = = = = = 2 o = « - 2.746
152.00  144.00  100.00 3,356 “1L.6% 4 Side Farce Inctination = = = = = » = =15.48 !
212.90 144,00 100.00 4,430 -7.08 &
152,00 174.00  100.00 $ee Hesssge on Next Line(s: Humbee of crecles tried - - - - - - 85 :
CIRCLE DOUES NOT INTERSECT $SLOPE Ma. of circles F calg. for o - - - - 70
182.00 174.00 100.00 S#e Message on Mext Lineds
CIRCLE DDES NOT INTERSECT SLOPE
212.00 174,00 100,00 See Hessaye on Next Lineds) arnan CAUTIOH amxum FACTOR OF SAFETY COULD KOT BE COMFUTED FOR SONE
CIRCLE DOES NOT IWTERSECT SLOPE OF GRID POINTS ARQUND THE BIHINUR
anmxx RESULTS MAY BE ERRONEQOUS Wman i
177.00 13%.00 100,00 Bottom of circle exceeds allowable 1 LUTEXASI - VER. 1.107 - LO/13/91 - (C) 1985-1991 5. G. WRIGHT
depth -~ CIRCLE REJECTED Date: W:i7:1994 Time: 11:42:5% Input file: casan.tat
igz,00 139.00 100,00 Battom of circle exceeds allowable CASAMDRD WASH DETENTION BASIN, Wickenburg, Arizania
depth - CIRCLE REJECTED 3.1 downstream dam embapkment slope
187.00 134,00 130,00 Bottom aof clrcle exceeds #)lowable Static :
depth - CIRCLE REJECTED ' ;
177.00 144,00 100.00 2.7B0 -15.71 4 TARLE wO. Z¢
187.00 144.00 100.09 2.766 ~14.58 3 ARMAAARK AR A AN RA AR AR N RRR A RN AN RN M E R A A MR ARR AR ARAN N
177.00 14%,00 100.00 2.906 16,43 4 A Coordinate, Weight, Strength and Pore Maler Pressure | n
182.00 149.00 100,00 2.872 =15.43 4 W Information for Individual Slices tor Cenventional n
187.00 146,00 100.00 2.844 =16.50 4 n Computations ar First Stage of Pulti-Stage Computatipns,
» (lnformation (s for the Critical Shear Surface in the M
179,00 141,00 100.00 Bottom of circte exceeds allouwable » Case of an Automatic Seareh.) " |
depth - CIRCLE REJECTED P e Y N LT LUL L L L E L LU L L LUV E R T LV E YL LY LT YT TTY 1Y H
1B2.0C 141.00 100.00 Bottom of circle exceeds allowable
depth - CIRCLE REJECTED Slice Silce nat), - Friction Pare
185.00 141.00C 100.00 Bottdm of circle =xceeds allouable Ho. H Y - Weight Type Coheston Angie Pressure !
' depth ~ CIRCLE REJECTED !
CASAN.OUT 8-17-94 11:44a Page & of 7




R 108.8 75.% 24 207.7 47.4 1589.7 3 .00 40.00 115.8 i
: 1 109.% 4.7 1292.0 H .00 40. 00 .0 210.2 4B. ¢ :
: .o 136 25 211.3 48.4 437.0 3 .00 40,00 29.0 s
2 11,5 734 712.9 z .00 40. 00 .0 21z2.5 48.8 :
112.0 72,6 26 214,31 19,9 273.2 3 .00 40.00 .6 P
3 1135 7.2 25B6, % 2 .00 40.00 .0 216.1 0.0 |
1i5.9 7.8 1 UTEXAS3 - VER, 1.10% - 1Q/13/91 « (C) 1985-1%%1 S. G. URIGHT :
4 116.0 68.9 2077.4 1 .00 40.00 .0 Date: B:17:1994 Time: 11:42:59 Input file: casan,tat i
1;7.0 48.0 CASANDRD WASH DETENTION BASIN, Widkenburg, Arjzonia i
s 1i%.0 86.4 4971.% H .00 40.00 -0 3:1 downstream dan smbankment siope :
121.1 64,7 Static !
& 123.2 61.2 6104.7 1 .00 40.00 .0 :
125.3 s1.6 TABLE no. 27 .
7 127.% &0.2 T147.2 H 00 4¢, 00 .0 B R R AR N R KL KR LA R A AR IR AN H R R R R AR R R AR
129.7 S5E8.B x Seismic Forces and Forces Due to Surface Pressures for n
-1 112.0 57.5 8074.3 1 .00 40.00 .0 ®  Individual Slices for Conventiona] Coemputatioens or the n i
134, 2 86,2 . » First Stage ol Multi-Stagse Computations, " i
9 116.4 55.0 8863.4 1 .00 40.00 .G n (Information is for the Critical Shear Surface in the x ;
138.9 st.& W Case of an Automatic Search,) " i
10 141.3 §2.7 G494 .4 H ,00 40.00 .0 AN RN KR m A A AP LR RN KRR N MR R AN RN !
143.7 5.6 i
11 145.8 50.8 0584.9 H .00 40.00 .0 FORCES DUE 10 SURFACE PRESSURES i
147.9 $0.0 Y for !
12 150, 4 49.2 10192.1 3 .00 40.00 51.7 Slice Seismic Setsmic Naormal Shear
t52.8 48.3 No. X Force Force Force Force X Y !
13 155. 4 47.6 10285.% 3 .00 40.00 146.9 i
157.9 1.9 ! 1059 9. 77,1 0. °. 109.% 9.5 :
14 160.5 46,4 19172.9 X .00 £0.00 225.6 2 11,5 Q. 5.0 Q. e, 111.5% 9.0
163.0 1%5.8 3 113.5 [+ 74.8 0. G. 113,35 79.4
15 165.6 45.4 9848.4 3 .00 40.00 2B7.6 4 1le.0 Q. 73.2 0, 0. 118.0 17.5
158.2 45.0 S 1.0 0. 75.5 0. 0. 11%.0 75.5
16 1708 44,7 9311.4 3 09 40.00 312.8 3 123.2 0, 69,2 0." 0. 123.2 75.2
173.4 44,4 7 127.5 Q. 7.0 Q. 0. 127.5 731.8
17 1760 44,2 B564.9 3 ,00 40,00 I65.0 8 132.0 0. 54,9 0. . 0. 132.0 72.3
170, 6 44t : 9 136.6 o. s2.9 0. 0. 1365 70.8
18 18¢.3 44.Q 5071,5 3 .00 40.00 172.¢ to 41,3 Q. £1.0 Q. 0. 141.3 &9.1
182.0 44,0 i 145.8 Q. $9.3 Q. G. 145.8 7.8
1% tA4.8 44,1 £892.7 3 .00 40.00 370.1 i2 150.4 o 57.7 q. ¢. 150.4 46.3
pr.2 44.1 i3 155.4 0. Sé.1 a. . 165.4 64,6
20 189.8 44.3 5629.1 3 .00 40.00 353.0 14 160.5 o 4.7 Q. G. 160.5 3.0
1%2.5% 44.5 15 165.6 0. £1.3 a. o. 165,86 £1.3
21 195.0 44.9 4194.5 3 .00 40.00 F11:8 4 16 170.8 Q. $2.1 0. G 170.8 59.4
187.¢ 45.2 17 176.0 0. 51.0 Q. 0. 176.0 57.% ‘:
1 UTEXASS - VER. 1.107 - 10/13/91 ~ (C) 19B5-19%1 S. G. WRIGHT i3 1890.3 0. 50,2 a. . 180,3 56.% i
Dater  B137:11994 Time: 11:142:5% Input fille; casan, tx} 1% (IR Q. 9.6 Q. [N 184.6 5.0
CASANDRO WASH DETERTION BARIN, Wickenburg, Arizonia 20 18%.8 0. 18.8 0. 0. 18%.8 53.3
31 downstream dam embinkment slcpe 21 195.0 0. 18.3 0. . 95,0 5.6
Stakic 22 198.8 Q. 7.9 0. [N 198.8 50.4 “
23 W02.6 Q. 48.1 0. [ 202.4 50.0 1
TABLE NO. 26 24 207.7 o, 8.7 o, 0. 207.7 50.0
UM MILA A SR R P R SR IE ALRIEIE M SH MM MR MR R R AL R R F33 2113 0. 19,2 o, 'R 211.3 £C.0
» Ccordinate, Velght, Strength and Pora Water Pressure L 26 214.3 0. 9.7 0. 0. 214.3 50.0
W Information for Individual Slices for Conventional » ! UTEXASY - VER. 1.107 « 10713781 = {€) 178%-1591 S. G. WRIGHT v
» Computations or Flrst Stage of Multi-Stage Compulations, & Date: B:17:1994  Time:. 11:;42:59  Input file: casan.tat
A tinformation is for the Critical Shear Surface in the ] CASANDRO WASH DETENTION BASIN, Wickenburs. Arizonia
# Casa of an Automstic Search.’ " 3.} downstream dam embankment slope .
BIPRS00 00 M DE N M D 300 DN Static '
Slice . Slice natl. Friction Pore TABLE HO. 2%
Na . X Y Weight Type Lohesicon Angle Preisure HHHHHAKAR N A RAN AN ARA AR R R R RN AR AR H ol e e a3 IR
= Ihtormation Genecated During fterative Solution for the Factor K
197.4 45,2 "R of Sately and Sige Forze Inclination by Spencer’s Procedure "
22 198.8 45,4 1400.% 3 .00 40.00 2B85.¢ HAMRHHAKAUARRN AR A ANANEN AN AR KA NNR LR NA A ARAARAMRARH AN R HHHRN RN N RARRR
200.0 15,6
23 02.4 46.2 2353.46 3 .00 40.00 222.¢ Traal Trial i
; 205.) 46.7 Factor Side force Force Homent Delfta |

CASAN.OUT 8-17-94 11:44a

TR TR




Theta 21 202.6 46.2 537.5 J14.6 6.1

iter- of Inclination Imbalance Imbalance Deita-F
ation Safety  (degreas) t1ps.} ($t.-1bs.} tdegrees} 24 207.7 4ar.4 387.8 z72.2 B3.2
25 2113 48,4 253.0 z24.1 63.5
1 3.00000  -15.0000 -,JS0DE+04 . 1215E+0¢ 26 2143 49.4 104.4 104.4 3.9 ;
First-order corrections to F and THETA ......... -.27tE*00 -, SB7E+OQ P
Second-order correction - Tteration 1 ........ ~.249E400 -.987E+00
Second-order gorrection - ftarakion 2 i -.249E400 -.9B7E+00 CHECK SunS - (ALL SHOULD BE SHRALL)
SUM OF FURCES IM VERTICAL DIRECTION - .00 te (IZ|E-QQ)
2 2.75110 -15.9874 L2752E+02 -.10%93E+05 SHOULD naT EXCEED +100E 03
First-order corrections to F and THETA ., .,..... - a66E-02  .S07E400 Sutt OF FURCES 1N HORIIONTAL DIRECTION = .00 s (434E-02)
Second-order torrection - Iteration 1 - 4&2E-02 .507€£+00 SHOULD NOT EXCEED L100E+0T ;
Smcond-arder correctlon - lteration 2 .. -.462E-02 .507E+QQ SUN OF MORENTS ABOUT COORDINATE ORIGIN = .37 i JITIEOQ)
SHOULD NOT EXCEED . 1GOE+Q3 !
3 2.74647 ~15.4B00 -.&744E-02 -.6111E+C2 SHEAR STRENGTH/SHEAR FDRCE CHECK-SUN T .00 (= [1Z1Es-02} '
First-order corrections to F and THETA . -.S0QE-04 . 318%E-02 SHOULD NOT EXCEER +100E+D3 :
Second-order correction - lteration 1 veie-aas =.4%6E-04 | 3B&E-0Z . 3 UTEXASY - VER. 1.107 - 10/13/91 - (C} L9BS5-19%1 5. G. WRICGHT
Dakes H:17:1994 Time: 11.42:5% Input #ile: casan.taxt
4 2.74543 -15.4762 -, 26B4E-02 ~_3964E400 CASANDRO WASH DETENTION BASIN, Wickeénburg, Arizonia
First-order corrections to F and THETA ......... ~-.758E-0¢ .452E-04 3+1 dounstream dam embankment slope
Static i
Factor of Safety - = = ~ = - - = 2. 146 ' ?
Side Force Inclination « - = « = 15,48 TABLE NO. 39 ;
Number of [teraklons = = = = = = 4 MY A AN RN KNI SN R RA KRR MR R AR RN NAR KA KA XN N AAXKN RN AR
i UTEXAS3 -~ VER. 1.107 - 10533/91 - (C) 198%-3991 S, 6. WRIGHT W Final Results tor Side Forces and Stresses Detween Slices. A
Dates Bei?:1594 Time: t1:42:39  [nput file: casan.txt . ®  (Results for Critical Shear Surface in Case of 3 Search.) =

CASANDRC WASH DETENTION PASIM, Wickenbura. Arizonia COUN 6PN AP KGR 60 D00 0N 20 MG 000 0 0 R

3t} downstream dam embankment slope
Static SPEKCER 'S PROCEDURE USEDR TO COMPUTE FACTOR OF SAFETY
Factor of Safetwv = 2.74%6 Side Force Inclipation = ~15.4B Degrees
TABLE NO. 2B
PP DR ML R IR RS U BB MM A MM M R K NN R M N MR RN e e UALUES AT RIGHT SIDE OF SLICE ---=--=mo- R

% Final Results for Stressas Alony the Shear Surface *

®  {Results for Critigal Shear Surtace in Case of a Search.} n ¥Y-Loord. of Fraction  Sigma S1gma
30060 7RI B 3D 0 F3A S ST DI D60 D06 B 26 M0 M I M 06 O M I 330 Slice Side Sicge Force of at at
Hao. X-Right Force  Logatian Height Top fottom
SPENCER’S PROCEDURE USED TOD COMPUTE FACTOR OF $AFETY ;
Factor of Safety = 2,744 Side Force Inclination = -15.48 Degress 1 111.0 648, 74.4 L1853 120,86 3431.7
2 112.0 989, 737 .184 -135.8 439.9 i ;
wamsmasan VALUES AT CENTER OF BASE OF SLICE-«-swen-- 3 His.u 2154, 7.7 . 245 -11s.2 S48 4
4 117.0 1019, 70.5 . 268 ~128.4 760.5
Total Effective S 121.1 4898, 48.0 -292 1016 94%.8
Slice Normal Normal Shear & 125.3 6895, 5.4 . 307 -B1.4 1114.4
No. X-center Y-center Stress Stress Stress 7 125.7 8871. 43.3 37 -58.6 1256, 1
g 134.2 10697, 61.2 325 -34.9 1372.%
i 10%.9 74.7 378.5 378.5 115.6 k4 138.% 12281, 5%.2 .33 -8.7 1460. 4 .
F 1.5 731 476.5 476.5 145.6 106 143.7 13429, s7.3 - I 1] 2t.8 1586, 1
3 1k.s 71.2 S89.3 589.3 180.1 t1 147.% 14079, 5.9 . 348 83.7 15834.3
4 116.0 48,9 727.8 727.8 222.4 12 152.8 14428, 54.4 .15z %0.8 1533.¢
S 11%.0 66,4 ea:.o agi.o 26%.2 13 157.% 14373, 51.0 .15% 124.5 151%.0
& 123.2 63.2 1076 .8 1076.8 32%.0 X ] -163.0 13883, 51.8 366 159.8 1481.0
7 127.5 60.2 1258.3 1258.3 384.4 15 168.2 12957, 50.8 .37% 201.2 1412.7
B 132.0 s7.5 1422.7 1422.7 434.7 16 1734 11628, 43,9 . 387 253.6 130%.%
9 136.4 55.0 1567, 4 1567.4 478.9 17 17B. 6 9967. 49.3 406 324.3 1158.1
1o 141.3 52.7 1689.7 1689.7 $16.2 tg 182.0 8760, 1%.0 424 385.5 1033.2 '
i 145.8 50.8 1782.3 {782.3 S44.8 19 187.2 6807, 48,8 219 c18.2 787.4
12 150.4 49.2 1850.2 1798.5 T49.5 20 192.5 4902, 48.8 L5409 719.2 452.8
: i3 155.4 47.6 1E93.7 1745.8 £331.7 21 1%7. 6 3z70. 49.0 . 6B0 118z, 6 i ~45.2
E 14 140.5 46.4 1902, 4 te76.8 s12.3 2 2000 2590, 492.0 713 1232.¢ -149.8
‘ 1% 165.6 45.4 1874.2 1886.5 484.7 23 Trosoa 1579, 49.1 .74l $132.8 -207.5
16 170.8 44,7 1BO7, 2 1474.4 450.5 24 2o, 2 602, 49,5 T34 7T15.5 “11%.7
L7 176.0 44.2 169%.2 1118.2 4108.8 25 212.% 256. 49.9 L 504 676.9 -281.3
18 186.3 44.0 1590.0 1207.4 3s8.9 26 2wl 0. -192.3 HELOW .0 .0
12 104. 6 44,1 I#25.0 1054.9 322.3
20 189.8 44.3 1196.2 g43.2 257.6
| 21 195.0 44,9 #16.0 597.1 182.14 CHECK SUNS - (ALL SHOULD BE SHALL:
22 sun OF FURCES i1 VERTICAL DIRECTION . L00 te L3IZIE-02) , i

198.8 45.4 680.8 395.7 120.9

" CASAN.OUT

’ N B-17-94 11:44a " Page & of 7




SHOULD HAT EXCEED . 10DE+03 '
sun OF FORCES IN HORIZONTAL DIRECT{ON = .00 fe L A34E-02)

SHOULD NOT EXCEED L 1008403
SUM OF NOMENTS ABCUT COORDINATE ORIGIN = L3370 te I71EDO)

SHOULD NOT EXCEED . 1O0E+03 -
SHEAR STRENGTH/SHEAR FORCE CHECK-SUN = .00 e 121E-02)

SHOULD NOT EXCEED .100E+02

END-OF-FILE ENCOUNTERED WHILE READING COMMAND
WORDS - END OF PROBLEM{S) ASSUMED

“Page 7 of 7
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1 UTEXAS3 - VER. 1.107 - 10/13/91 - (C) 1985-1991 S, G. WRIGHT
Dater 1:10:11995 Time: 14:23:5¢ Input file: rdcasan.txt

TABLE NO. 1t

COHPUTER PROGRAM DESIGNATION - UTEXASI %
Originally Coded By Stephen G. Wright =
Version No. 1.107 £
Last Revision Date 10/13/91 *
{C) Copyright 19B5-19%1 5. G. HWright =
All Rights Reserved Ed

RESULTS OF COMPUTATIONS PERFORHED USING THIS CONPUTER
PROGRAN SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY
HAVE BEEN VERIFIED BY INDEPEMDENT ANALYSES, EXPEREMENTAL
DATA OR FIELD EXPERIENCE. THME USER SHOULD UMDERSTAND THE
ALGORITHNS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER
PROGRAN AND HUST HAVE READ ALL. DOCUMENTATION FOR THIS
PROGRAN BEFORE ATTEMPTING ITS USE,

NEITHER THE UNIVERSITY OF TEXAS NOR STEPHEN G. WRIGHT
MAKE OR ASSUNE LIABILITY FOR ANY WARRANTIES, EXPRESSED OR
IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS
OR ADAPTABILITY OF THIS COMPUTER PROGRAM.

X X X X X X X X X X X X X X
X X X E X X X K X X X X X X

1 UTEXASY - VER. 1.107 - 19/13/91 - (C} 1985-1991 S. G. HWRIGHT
Date: 12:10:1995 Time; 14:22:5¢  Input file: rdcasan.ixt
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia
311 dounstream daa esbankment slope
Upstream 311 slope, RAPID DRAWDOWN, Water at 1/2 dam height, stea

TABLE NO. 2

» NEW PROFILE LINE DATA =

PROFILE LINE I - NATERIAL TYPE = 4
Ground zurface beyond downstreas toe

Paint x . ¥
1 233.000 50,000
2 300, 000 50.000

PROFILE LINE 2 - HATERIAL TYPE = 3
Ground surface beyvond toe above foundation soil

Point K Y
1 200.000 $0.000
K 233.000 50.000

FROFILE LINE 3 - MATERIAL TYPE = 1
Downstreas dam slope. crest, upstream dam slope

Point X ¥
1 4.500 50,000
2 94.500 80.000
3 108.500 80.000
4 200,000 50.000

PROFILE LINE 4 - MATERIAL TYPE = 3
Ground surface upstream sbove foundation soil

Paint X Y
1 -8.000 50.000
2 4.500 50.000

PROFILE LIHE 5 ~ MATERIAL IYPE = 4
Ground surface upstream beyond toe

Point X Y
1 -50.000 50.000
2 -8,000 50.000

PROFILE LINE & ~ MATERIAL YYPE = 2
Chimney drain

Point X ¥
i 111.000 42,000
2 111.000 50.000
3 111,000 75.000
4 115,000 75.000
s 115.000 50.000
é 115.000 43.000

PROFILE LINE 7 - NATERIAL TYPE » 3
Botton of dam embankment. downstream of chimney crain

Point X ¥
1 115.000 50.000
2 200,000 50.00C

PROFILE LINE 8 - NATERIAL TYPE = 3
Bottom of dam embankment, upstream of chimney drain

Point X ¥
1 #4.500 50.000
2 111.000 50.000

PROFILE LINE 9 - NMATERIAL TYPE = 4
Hottom of foundation soil above undisturbed native sefl

Point X ¥
1 -~8.000 50.000
2 4.500 44.000
3 94.000 44,000
4 100.000 42.000
s 111.000 42.000
6 112.000 42.000
7 115.000 43.000
a 117.000 44.000
9 230.00C 44,000
19 233.000 £0.000

All new profile lines defined = No old lines ratained
UTEXAS3 - VER. 1.107 - 10/713/91 - {C) 1$85-19%1 S. 6. WRIGHT
Dater 1:10:1995  Time: 14323356  Input file: Fdcasan.txt
CASANDRC WASH DETENTION PASIN, Wickenburs, Arizonia

3:1 downstream dam embankment slope

ROCASAN.OUT 1-16-95 3:01p

Page 1 of 8




Upstream Ji1 slope, RAPID DRAWDOWN, Water at 1/2 dam helght, stea

v

TABLE WO, 10

® NEW SURFALE PRESSURE DATA ~ CONVENTIONAL/FIRST-STAGE COMPUTATIONS %

ALL NEW DATA INPUT - RO OLD DATA RETAINED

Surface Pressures -

Normal Shear
Patnt X ¥ Fressure Strass
1 =50.000 50.000 750,000 000
2 4.500 50.000 750,000 000
3 48.000 64.500 . 000 00

UTEXAST = VER. 1.107 = 10/13/91 - {C) 1985-19%1 S, G. WRIGHT
Date: 1:10:11995 Time: 14¢2T:56¢ Input File: rdcasan.txt
CASANDRD WASH DETENTION BASIN, Wickenburg, Arizenia

3:1 downstreas dam ssbankment slope

Upstream 3:1 slope, RAPID DRAWDOWN, Water at 1/2 dam height, stea

TABELE NO. 3

# NEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COHPUTATIONS %

DATA FOR BATERIAL TYPE 1
enbanksent f111

Untt weight of material = 120,000

CONVENT IONAL {ISOTROPIC) SHEAR STRENGTHS
Cohesion = - - - ~ - = = - 000
Friction angle = = « « « 40,000 degrees

Fore water pressures defined by piezometric line
Number of the piezometric line used =
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 2
chimnay drain

Unit swight of material = 120.000

CONVENTIONAL {ISOTROPEIC) SHEAR STRENGTHS
Cohesion - - -~ - = =~ = = - 000
Friction angle - - - - - 40,000 degrees

Pore water pressures defined by plezometric line
Number of the plezomsiric line used = |
Negative pore pressures set to zero

DATA FOR BATERIAL TYPE 3
compacted fill in cut off tranch

Unit weight of material = 120.000

CONVENTIONAL {(ISOTROPEC) SHEAR STRENGTHS
foheslon =~ « = « - « ~ - .000
Friction angle - - -~ - - 40,000 degress

Pfore water pressures defined by piezometric line
Humber of the piezometric line used = |
Hegative pora pressures sat to zerc

DATA FGR HATERIAL TYPE 4
native soil

Unit weight of material = 130.000

CONUENTIONAL {I1SOTROPIC) SHEAR STRENGTHS
Cohesion ~ -~ - ~ ~ = - = 300,000
Friction angle - - - - = 40.000 degraes

Pere water gpressures dafined by piazometric line
Number of the piszometric line used = 1
Hegative pore prassures sat to zers

All new material properties defined - No old data retained
UTEXAS3 - VER. 1.107 = 10/13/91 =~ {C) 19B85-19%1 5, G. WRIGHT
Date: 1:10:1995 Times 14:23:56 Input file: rdeasan.txt
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia

3:1 downstream dam embankment slops

Upstream 3:1 slope, RAFID DRAWDOWN, Water at (/2 dam height, stea

TABLE NO. 5

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

Line
No. Paint ] ¥

t - Unit waight of water = 62.40 Hater level through dam at hig

H 1 =50.000 £0.000 Water lavel through dam at hig
1 2 4.500 50.000 Water lavel through dam at hig
i 3 91.500 79,000 Water level through dam at hig
H 4 1c4.000 76.000 Water level through dam at hig
H 5 111.000 71.000 Water level through dam at hig
1 é 115.000 50,000 MWater level through dams at hig
1 7 200,000 50.000 Watar level throush dam at hig
H ] 300,900 49,000 Water level through dam at hig

All new pimzometric lines defined ~ Mo old lines retained

UTEXASZ - VER. 1.107 - 10/13/91 - (C) 1(9B5-199% S. G. WRIGHT
Datm:  1:10:1995  Time: 14223:56  Input file: rdcasan.txt
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia

311 dounstrean dam asbankment slops

Upstream 3:1 slope, RAPID DRAWDOWN, Water at 1/2 dam helght, stea

TABLE NO. 15

® NEW ANALYSIS/CONPUTATION DATA »

Cireular Shear Surfacais)
Automatic Search Performed
Starting Center Ccordinate for Search at -
i x 36.000

¥ = 170,000

Required accuracy for critical center {* minimum
spacing between grid points) = -500

Critical shear surface not allowsd to pass below Y = 45.000

For the initial mode of search
all circles pass throush the point at -

%= 36.900

RDCASAN,.OUT 1-16-95 3:Dip

Page 2 of 8




Y= 50,000 . 3:1 downstreas dam embankment slope
Upstreanm 3:1 slope, RAPID DRAWDDWH, Water at 1/2 dam height, stea
Depth of crack = 2.000
TAELE N2, 17
L —-——- ———- - INFORMATION FGR CURRENT HODE OF SEARCH - All Clrcles Pass Through
THE FOLLOWING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: the Fixed Foint at X s 26.000 and Y = 50.000
Initial teial estimate for tha factor of safety =  I.000 1-5tage
Canter Coordinatas Factor Side Force
tnitisl trial estimate for side force inclination = 15,000 desrees of Inclination
{Applicable to Spencer s procecure only) X Y Radius  Safety (degrees) iterations
flaxisue nusber of iterations allowed for
calculating the factor of safaty = 40 21.00 155.00 106.07 2.288 12.35 4
36.00 155.00 105,00 2,058 11,07 <
Allowed force jmbalance for convargence = 100.000 . s1.00 155.00¢ 106.07  2.473 B.10 4
21.00 170,00 120,93 2,192 12,14 4
Allowed momant imbalance for convergence = 100.000 36.00 170.00 120.00 2.147 10.26 +
51.00 170.00 £20.93 2,686 7.31 4+
initial trial values for factor of safety (and side force inclination 21.00 185.00 135.83 2.t78 11.63 4
for Spencers procedure} will be kept constant during search 36.00 183.00 135.00 2.z71 9.44 -
51.00 185.00 135.83 2.914 6.63 4
Haximum subtended angie to be used for subdivision of the
circle inte slices = 3.00 degrees 21.00 140.00 #1.2¢4  2.53¢ 11.73 +
36.00 140.00 90.00 2.0 11.79 s
Search will be continued to locate a more critical shear 51.00 140.00 91.24 2.28% 9.03 5
surface {{f one exists} after the initial mode is complete
21.90 125.Q0 T6.49 2.8BS 10.83 3
Depth of water in crack = .0g0 36,00 125.00 73.00  2.066 12.2% s
51.00 125,00 76.49 2,152 10,04 5
Untt waloht of water in crack = 62.400
‘ 33.50 137.50 B87.54 2.049 12.16 s
Seismic coefficient « 000 36.00 137.50 87.50 2.021 11.%0 5
38.50 137.5¢ 87.54 2.013 11.57 13
Conventicnal (single-stage) computatians to be performed 33.50 140.0¢ 90.03  2.043 12,07 s
38.50 140.00 90.03 2,018 11.44 B
Procedure used to compute the factor of safety: SPENCER - . 33.50 142.50 92.83 2.040 11.97 5
1 UTEXASZ - VER., 1.107 - [0/t3/91 - (C) 1985-19%1 5. 6. WRIGHT ' 36.00 142.50 92.50 2.023 11.67 s
Date: 1:10:1995 Timar 14:23:56 Input files rdcasan.txt 38.50 142,50 $2.53 2.025 11.32 s
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia
3:1 downstream dam ambanksent slope 36.00 135.00 B5.00 2.023 12.01 5
Upstream 3:1 siope. RAPID DRAWDOWN, Water at 1/2 dam height, stea 38.50 135.00 85.04 2.010 11.69 5
41.00 135.¢00 85,15 2,018 11.33 s
TABLE NO. 1é& 41.00 137.50 B7.64 2.023 11.26 -]
4100 140.00 .14 2,032 11.08 s
M NEW SLOPE GEOQMETRY DATA =
346.00 132.80 82.50 2.028 12,11 s
38.50 132.50 B2.54 2.008 11.81 S
NOTE - NO DATA WERE INPUT, SLOPE GEOMETRY DATA 41.00 132.50 62.65 2.010 11.46 3
YERE GENERATED BY THE PROGRAM
36.00 130.00 80.00  2.03¢ 12.19 5
Slope Coordinates - I8.50 130.00 80.04 2.010 11.93 3
41.00 130.00 B0.16 2.006 11.59 5
Point X Y
38.50 127.50 77.54 2.014 12.03 5
1 ~50.000 50.000 41.00 127.50 77.66  2.004 11.72 5
2 =8.000 56.000 43.50 127.50 77.86 2.01% 1:.33 5
3 4.500 S0, 000 43.50 130.00 B80.35 2.021 11.20 5
4 94.500 £80.000 43.50 132.59 62.84 2.02% 11.07 H
s 108.500 80.000
é 200,000 $0.000 33.50 125.00 75.04 2,022 12.12 s
7 233.000 50.000 41.00 125.00 75.17 2.005 11.83 5
:] 300,000 50.000 43.50 125.00 75.37 2.011 11.45 s
1 UTEXASI ~ VER, 1.107 = 10/13/91 = (C) 1985-1991 S. 6. WRIGHT
Date:  1:10:1995 Time:r 14:23:56¢ Input files rdcasan.txt 39.50 126.00 76.08  2.010 11.98 H
CASANDRD WASH DETENTION BASIN, Wickenburg, Arizonia 41.00 126.00 76.16 2.004 11.79 s
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42.50 124.00 76.28 2.007 1:.57 s 46.00 119.50 £9.66 1.997 11.49% 5
39.50 127.50 77.58  2.007 11.92 b
42.50 127.50 77.77 2.008 11.49 5 43.50 117.00 &7.16 2.004 11.92 é
39.50 129.00 79.08 2,006 1£.85 5 46.00 117.00 67.16 £.996 11.62 5
41.00 12%.00 79.16 2.005 11.64 5 43.50 117.00 67.16 2.004 11.30 5
42.50 12%.00 1927 2,011 i11.41 s 48,50 119.50 69.66 2.010 11.15 13
48,50 122,00 7216 2.018 11.4a1 s
40.50 127.00 77.13 2.004 11.81 H
41.00 127,00 77.16 Z2.004 11.74 5 43.50 114.50 64.66 2.013 12.01 5
41.50 127.00 77.20 2.004 11.67 5 46,00 114.50 64,66 1,998 11.78 -]
40,50 127,50 77.63 2,004 11.7% .3 48.50 114.50 64.66 2,001 11.43 5
41.50 127.50 Tr.6% 2,008 11.64 5
40,50 128.00 78.13 2,004 11.76 5 44.50 115.50 65.66 2.002 it.88 5
41.00 128.00 78.16 2,004 11.469 s 46.00 115.50 65.66 1.997 11.70 s
41.50 128.00 78.1% 2.005 11.61 5 47.50 115.5¢ 65.66 1.9%8 11.51 5
44,50 t17.¢0 67.16 1.999 11.B1 5
40,50 126.50 76.63  2.005 11.83 s 47.50 117,60 57.14 1.99% 11.43 s
41.00 126.50 76.66 2.004 11.76 g 44.50 118.50 £8.66  1.997 11.74 H
41.50 126.50 76.70 2.004 11.49 s 46.00 1£8.50 6H. 66 1.997 11.54 5
47.50 118.50 $8.66 2,002 11.34 3
At the end of the current mode of search the most critical
circle which was found has the following values - 45.50 116,59 66.66  1.997 11.71 s
X-center = 41.00 Y-center = 127.00 Radius = 77.16 46,00 116,50 66.66 1,994 11.65 5
Factor of Safety = 2.004 Stde Force Inclination = 11.74 46.50 114.50 66.86  1.997 11.%9 5
1 UTEXASS - VER, 1.107 - 10/13/%1 - (L) 1985-199t 5. G. WRIGHT 45.50 117.00 67. 16 1.996 11.69 5
Date: 1:10:19%5 Tiner 14:23:56 Input file: rdcasan.txt N 44.50 117.00 67.16 1.997 11.56 5
CASANDRO WASH DETENTIDN BASIN, Wickenburg, Arizonia 45.50 117.50 67.66 1.996 11.66 S
3:1 downstream dam awbankment slope 45.00 117.50 &67.66 1.996 11.60 s
Upstream 5:1 slope, RAPID DRAWDOWN, Water at 1/2 dam height, stea 46.50 117.50 67.66 1.957 11.53 5
TABLE ND. t8 45,50 118,00 é8.16 1,9%¢ 11.64 5
INFORMATION FOR CURRENT HODE OF SEARCH = All Clircies Are Tangent 46,00 118,00 6B, 16 1,994 11.57 5
to a Horizental Line at Y~ 49.838 46.50 11B.00 68.16 1.997 11.50 5
1-Stage 45,00 117.50 67.66 1.997 11.73 5
Center Coordinates Factor Side Force 45.00 11B.00 6B.16  1.996 11.70 H
of Inclination 45.00 118.50 £68.66  1.996 11.87 s
X ¥ Radius  Safety {degrees} lterations 45.50 118.50 68.66 1,996 11.61 5
45.00 11%.00 £%.16 1,996 11.65 s
26,00 112.00 62,16 2.884 10.58 3 45,50 119,00 69,16 1.996 11.58 5
41.00 112.00 62.16 2,078 12.0% 5 46.00 159.00 69.16 1.997 11.52 H
56.00 112.00 é2,16 2.082 10.58% g
26.00 127.00 77.16 Z2.493 11.5% 4 At tha end of thea current aode of search the most critical
56.00 127.00 77.16  2.221 9.37 5 circlie which was found has the following values -~
26.00 142.00 92.16 2,232 12.30 + A-center = 45.50 Y-canter = 118.50 Radius = 68,66
41.00 142.00 92.16 2.041 10.96 H Factor of Safety = 1,99 Side Force Inclination = 11.61
56.00 142.00 92,16 2,428 B8.27 4 1 UTEXAS3 - WER. 1.107 - 10/13/91 ~ {C} 1985-1991 S. G. WRIGHMY
Date: 1:10:1995 Time: 1423156 Input file: rdcasan,txt
34.50 124,50 74.66 2,029 12.11 5 CASANDRO WASHM DETENTION BASIN, Wickenburg, Arizonia
41.00 124.50 T4.66 2.00S 11.86 s 3:1 downstrean dam smbankmsant slope
£3.50 124.50 74,66 1,999 11.5% S Upstream 311 slape, RAPID ORAWDOWN, Water at 1/2 dam height, stea
38.50 127.00 77.16 2,02t 1z.02 s
41.50 127.00 77.16 - 2,003 11.41 s TABLE NO. 19
38.50 129.50 79.66 2.016 11.92 5 INFORMATION FOR CURRENT HODE OF SEARCH - ALl Circles Have the
41.00 129,50 79.66 2,005 11.61 S Same Radius -~ Radius » 63.662
43.50 129,50 79.66 2,009 11.29 5 mammm———
1-Stage
41.00 122.00 72.16 2.01Q 11,97 - Center toordinates Factor $ide Force
43.50 122,00 12.16 1,998 11.48 s of Inclination
46.00 122.00 72.16  2.001 11.35 5 X Y Radius  Satety (degrees} Iterations
46.00 124,50 74.66 2,008 11,21 H
46.00 127.00 77.16 2,016 11,07 s
30.50 103.50 6H.66 Bottom of circle exceeds allowable
41.00 119.50 €9.46 2.018 12.06 & depth -~ CIRCLE REJECTED
43.50 119.50 £9.66 1,999 11,80 1 45.50 103.50 €8.66 Hottom of circie exceeds allowable
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depth ~ CIRCLE RETJECTED circle which was found has the following values -
60.50 103,50 68,66 Bottow of circle excesds sllowable A-center = $2.00 Y-center = 133.50 Radius » 68.66
depth - CIRCLE REJECTER Factor of Safety = 1,20% Side Force Inclination = 16,77
30.50 118.50 8.6 2.395 11.58 4 UTEXASI - VER. 1.107 ~ 10/313/91 - (C) 1963-1991 %, G. HRIGHT
60,50 118,50 6B.66 2.284 .17 s Datay 1:10:1995  Tiwe: 14123156 Input file: rdcasan.txt
30,59 133.50 68,66 Sew Message on Naxt Lineis) CASANDRC MASH DETENTION BASIN, Wickenburg, Arizenia
CIRCLE DOES NOT INTERSECT SLOPE 3:1 downstreas dam ssbankment siopa
45.50 133,50 é8,86 t.286 15.39 -] Upstream 311 slope, RAPID DRAWDOWM, Water at 1/2 dam height, stea
$0.%50 133.50 48.66 1.473 13.95 é
TABLE NO. 18
30,50 148, 56 $B.4¢ See Message on Naxt iineis} INFORMATION FOR LURRENT PODE DF SERRCH - ALl Tircles Ars Tangant
CIiRCLE DOES NOT INTERSELCT SLOPE to a Horizental Line at Y= 4. 838
45.50 148.50 6B.64 Sem Nessage on Next Line(s) amm—— —m—=e mmemmanmn
CIRCLE DOES NOT INTERSECT SLOPE i-Stage
60.50 148.5¢ 68,66 Sex Hessage on Next Line(s) Center Coordinatas Factor Side Force
CIRCLE DOES NOT INTERSECT SLOPE of Inclination
X Y Radius Safety {degrees} Iterations
43.00 131.00 60.66 1.337 15.21 7
45.50 13t.00 68.66 1,300 15,64 7
48.00 131.00 6B.66  1.279 15.9% 7 37.00 118.50 53.66 See Message on Next Lined(s)
43.00 133,50 48.66 Sea Hussage on Next Linels) CIRCLE DOES NOT INTERSECT SLOPE
DEPTH OF CRACK IS GREATER THAN BEPTM OF CIRCLE 52.00 118.50 53.66 1.240 16.2¢ ;]
48.00 133,50 £8. 66 1.222 t6.28 10 &7.00 118.50 53.66 1.599 13,17 &
43.00 136,00 4B.66 Sen Nessage on Next Linels) 37.00 133.50 £8.66 Sea Massaga on Next Line(s)
CIRCLE DOES NOT IMTERSECT SLOPE CIRCLE DOES NOT INTERSECT SLOPE
4%.50 136.00 68.66 See Message on Naxt Linels) 67.00 133.50 €8.66 1.813 11.76 6
HEPTH OF CRACK IS GREATER THAM DEPTH OF CIRCLE 37.60 148.5¢0 83.65 See Nassace on Next Lineis)
48.00 136.00 6B.66 Sea Nessage on Next Lineis) DEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE
DEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE 52.00 148.50 81.66 1.294 15.83 7
47.00 148.50 83.46 2.057 10.50 &
50.50 131.00 €8.66 1.278 16,06 7
50.50 133,50 s9.66 1.207 16.46 7 49.50 131.00 66,16 1.217 16.44 10
50.50 136,00 68,66 Sex Message on Naext Lineis) 52.00 131.00 66,16 1.20% 16.71 7
DEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE 54.50 131.00 66,14 1.225 16.64 7
49.50 133.50 6H. 66 1.210 16.54 11
§3.00 131.00 68.6¢6 1.325 15.46 7 54.50 133,59 60.66 1.242 16.37 7
53.00 133,50 68.66 1.209 16.77 7 49.50 136.090 T1.16 1.205 16.43 7
531.00 136.00 68.66 1.286 15.39 ] 52.00 136.00 71.16 1.202 16.82 7
54.50 136.00 71.16 1.263 16.05 7
49,00 132,00 8,64 1.230 16.50 ?
50.50 132.00 68,66 1.228 16.61 7 49.50 138.50 73.66 1.200 16.70 7
52.00 132.00 6B.56 1.243 16.4¢ ¥ 52.00 138.50 73.66 1.20% 16,72 7
49.00 13%1.50 £8.66 Sex Hessage on Next Line(s) 54.50 138,54 73.¢6 1.286 i5.27 7
Last Trial Values = 1.103 -1.78 7
tLast Trial Valuas Shown Abova Are Not Corract Final Values) 47.00 136.00 .16 1.22¢6 16.19 9
VALUE OF SIDE FORCE INCLINATION BECAHE DUTSIDE RAMGE OF 47.00 138.50 T3.66 1.217 16.33 [:]
FROK =10,00 TO B80.00 DEGREES 47.00 141.00 76.1¢ 1.209 16.44 8
52.00 133,50 68.66 1.205 16.77 7 49.50 141.00 76.1¢ 1.195 16.78 7
49.00 135.00 6H.66 1.366 14.53 7 52.00 141.00 76,16 1.225 16.47 ?
50.50 135,00 6B.66 1.26% 15.66 »
52.00 115,00 68.66 £.22% 16.17 k] 47.00 143.5¢ 7. 66 1.202 16.54 B
49.50 143.5¢ 78.66 1.19% 16.84 7
53.50 132,00 68.66 1,280 15.%% k 52.00 143.50 78.6¢ 1.247 16.16 7
53.50 133,50 68.66 1.216 14,69 7
53.850 135.00 68.66 1.213 16.46 10 47.00 146,00 B1.16 1.196 16.64 a8
49,50 146,00 a1.16 1.194 16.79 7
51.50 133.00 68,66 1.206 16.81 ? 52.00 146,00 81.1¢6 1.270 15.84 7
§2.00 133.00 68.866 1.207 16.83 ?
52.50 i33.00 6d8.66  L.ZIZ té.78 ? 43.00 142.00 716 1.1%% 16.64 ?
1,50 133.50 68.66 1.205 16.7% 7 49.50 142.00 7.6 1,192 16.80 7
52.50 133,50 68,86 1.205 16.79 7 51.00 142.00 77.16 1.205 16,72 7
51.50 134.00 68,66 1.208 16.61 7 48.00 143,50 78,64 1.196 16.69 7
52.00 134,00 é8,486 1.207 16.66 7 51.00 143,50 7B.66 1.215 16.58 7
§2.50 134,00 48,48 1.206 16.71 7 48.00 145.00 80.14 1.193 16.74 7
49.50 145,00 80,16 1.192 16.83 7
At the end of the current mode of aearch the most critical . 51.00 14%.00 80,16 1.227 16.39% 7
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49.00 143.00 78.1¢  1.193 16.78 7
49,50 143.00 78.16 1.192 16.83 7
£0.00 143.00 78.16 1.193 16.84 7
49.00 143.50 78.66 1.192 16.7% 7
50,00 143,50 78.66 1.194 16.83 7
49,00 144.00 19.16 1.191 16.80 7
49.50 144.00 T9.16 1.191 16.84 7
50,60 144.00 7?.16 1.195 16.81 7
19.00 144 .50 79.66 1.191 16,492 7
49,50 144.50 79.66 1.191 16.44 7
50.00 144.50 7P.66 1.197 16.78 7
48.50 144.00 79.16 1.193 16.7¢6 7
4B8.50 144 50 79.66 1.192 16.77 7
48.%50 145.00 80.1& 1.191 16.7B 7
49,00 145.00 BO.1& 1.190 16.83 7
48.50 145.50 BO. 66 1.190 16.80 ?
49,00 145.50 B0.66 1.1B9 16.84 7
49,50 145,50 80.656 1.193 16.81 7
48.50 146,00 g1.1é 1.18% 14,81 7
49.00 146,00 81.16 1.189 146.84 7
48.50 144.50 B81.66 1.189 16.82 7
49.00 146.50 Bl.66 1.189 16.83 7
49.50 145,50 81.4¢6 1.197 16.76 7
48.00 146.00 81.t6 1.191 16.77 7
48.00 146.50 81.44 1.1%0 16.78 7
48.00 147.00 B82.16 1.189 14.79 7
48.50 147.00 82.16 1.188 16.84 7
49.00 147.00 82.16 1.190 16,82 7
48.00 147.50 82.466 1.188 16.81 7
44.50 147.50 B2.46 1.187 16.84 7
49.00 147.50 B2.66 1.192 16.80 7
48.00 148.00 83.té 1,188 16,82 7
438.50 148.00 83.16 1.188 16.54 7
49.00 148.00 83.16 1.194 16.77 7

At the end of the current mode of search the most critical

circle which was found has the following vajlues =

X-cantar = 43.50 Y-canter = 142.50 Radius = B82.66

Factor of Safety = 1,187 Side Force Inclination = 16.B84

1 UTEXAST - VER. 1.107 - 10/713/91 - {C) 1985-19%%1 §. G, WRIBHT

Date: 1:10:1995 Timm: 14:23:56  Input files rdcasan.txt

CASANDRD WASH DETENTION BASIN, Wickenburda, Arizonia

311 downstream dam esbankment slope

Upstraas 311 stope, RAPID DRAWDOWN, Water at 1/2 dam height, stea

TABLE NQ. 1%

INFORNATION FOR CURRENT MODE OF SEARCH - All Circles Mave the

Sane Radius -  Radius » B2.662

1-Stage
Center Coordinates Factor Side Force
of inclination

H 1 4 Radius Safety (deyrees) Iterations
33.50 132.50 82.66 2,075 12.26 s
48.50 132.50 B2.66 2,079 10.3¢ 5

63.50 132.50 #2.66 2.4681 7.47 4+

33.50 147.50 B2.64 Ses Message on Next Line(s)
CIRCLE DOES MNOT INTERSECT SLGPE

63.50 147.50 B2.66 1.811 £1.69 L3

33.50 142,50 BZ.66 See Nessage on Next Line(s)
CIRCLE DOES NOT INTERSECT SLOPE

48.50 162.50 B2.66 Ses Massage cn Next Line(s)
CIRCLE DDES NOT INTERSECT SLOPE

63.50 162.50 B2.66 See Massage on Next Line(s)

CIRCLE DOES NCT INTERSECT SLOPE

46,00 145,00 82.66 1.270 15.96 7
489.50 145.00 82.66 1.321 15.30 4
51.00 145.00 g2.66 1.386 14.61 ]
46.00 147.50 82.66 1.200 16.54 B
51.00 147.50 B2.66 1.250 16.07 7
46.00 150.00 B2.66 Sae Nessage on Next Line(s})
DEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE
4B8.50 '150.00 B2.66 See Message on Next Lineis)
GEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE

$1.00 150.00 82.66 1.250 15.80 g8
47.00 146.00 82.66¢ t.218 16.51 7
48.5¢ 146.00 B2.66 1.252 16.10 7
50.00 145.00 B2.66  1.2%4 15.40 7
47.00 147.50 B2.66 1.193 16.69 7
50.0¢ 147.50 #2.66 1.217 16.50 7
47.00 149.00 #2.66 1.307 15,15 7
4H.50 149,00 B2.66 1,234 16.01 B
50.00 14%.00 B2.66 1,206 16.43 B
4B8.00 147,00 Bz.66 1,189 16.87 K
48.50 147.00 B2.66 1.196 16,80 7
49.00 147.00 B2.66 1,208 16,65 7
48.00 147.50 B2.66 1.188 16,81 7
49.00 147.50 B2.66 1.192 14,80 7
48.00 148.00 B2.66 1.196 16.62 2]
4B.50 146.00 B2.66 1.193 16,69 ?
4%.00 148.00 B2.66  1.190 16,75 7

At the and of the current mode of search tha most critical

circle shich was found has the following values -

X-center = 48.50 Y-canter = 147.50 Radfus = B2.66
Factor of Safety = 1,187 Side Force Inclination = 16.B4
UTEXAST - VER. 1.107 - 10/13/%1 - (C} £985-1991 5. G. WRIGHT

Date: 101011995  Timar 14:23.:56 Input fila: rdcasan.txt

CASANDRO WASH DETENTION BASIN, Wickenbure, Arizonia

311 downstrean dam embankment siope

Upstream 3:t slope, RAFID DRAWDOWN, Water at 1/2 dam helght, stea

TABLE ND. 21

wsnxn  1-STAGE FINAL CRITICAL CIRCLE INFCRMATION oo
X Coordinate of Center = = = = = = = 4E.500

¥ Coordinate of Center = = = = = = = 147,500

Radius - - - = = = - - e B2.662
Factor of Safety = ~ = = = = = = =« = t.187
Side Force I[nctination - -~ - -~ - - - 1684

Nuanber of circles tried = = = = = = 247

Na. of eircles F calc, for - =~ -~ - - 245

UTEXASS - VER. 1.107 - 10/13/91 - (C) 19B5-19%1 S, 6. WRIGHT
Dates 1:110:1995  Time:r 14123156  Input filer rccasan.txt
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia

311 dowhstrean dam embankment slope

Upstream 3:1 slops, RAPID DRAWDOWN, Hater at 1/2 dam haight, stea

RDCASAN.OUT 1-16-95 3:01p
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TABELE ND, 26 10 ad.4 0. 76.5 0. 0. 8.4 78.0
1 0.9 Q. 77.7 Q. 0. 90.9 78.8
% Coordinate, Ueight, Strength and Pore Water Pressure L] 12 91.7 o. 78.0 o. 0. 1.7 79.1
% Inforsation for Individual Slices for Convantional * 1 UTEXASS - VER. 1.107 ~ 10/13/91 - (L) 1985~1991 5. G. WRIGHT
*® Computations or First Stage of Hulti-Stage Computations. x Date: 1:1011995  Timer 14123156  Input filer rdcasan.txt
® (Informaticn ix for the Critical Shear Surface in the » CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia
% Case of an Automatic Search.) ] 311 san dan 1t slope
Upstream 3:1 slope, RAPID DRAWDOWN, Water at 1/2 dam haight, stea
Slice Slice Matl. Fricticn Pore TABLE ND. 29
No. X ¥ Weight Type Cohesion Angle  Pressure
® Information Generated During Iterative Selution for the Factor »
49.0 64.8 # of Safety and Side Force Intlination by Spencer’s Procedure »
1 51.2 4.9 337.7 1 .00 40.00 40.6
53.3 65.0
2 55.%5 5.2 950.% 1 .00 40.00 114.6 trial Trial
52.7 65.3 Factor Side Force Force Hoxent Delts
3 59.8 65.6 1435.7 1 .00 40.00 174.1 Tter- of Inclfnation fmbalance Imbalance Delta-F Theta
1.9 65.9 . ation Safety (degrees) {ibs.} ft.-lbx? (degrees)
4 64.1 66,3 1799.2 1 .00 40.00 21%.0
66.2 66.8 1 3.00000 15.0000 +2H8B0E+04 ~.1392E+06
H 68,3 67.3 2013.2 1 .00 40.00 249.1 First-order corrections to F and THETA ,......., =.45SBE+0f ,1B5E+Q0
70.4 67.8 X Values factored by .105E+0C - Deltas too large  -.SO0E+00 .202E-01
& 72.%5 68.4 2106.0 t -00 40.00 264 .4
74.5 69.0 2 2.50000 15,0202 25038404 -, 12108406
7 76.6 69.8 2072.7 1 .00 40.00 264.8 B First-order corrections to F and THETA ......... =.277E+C1 .(210E+00
78.6 70.5 Values factored by .1BOE+00 - Deltas too large  ~.S00E+C0 .3I79E-O1
-] B80.6 71.4 1%19.3 1 .00 40.00 250,3
B82.6 72.2 ’ 3 2.00000 15,0581 L 1939E+04 -, 93E6E+0S
k4 84.5 73.1 1654.4 1 .09 40.00 220.9 First-order corrections to F and THETA ,........ ~=.138E401 .261E+0Q
B86.5 74.1 . Values factored by .363E+00 - Daltas too large =.500E+00 .946E-01
10 80.4 75.1 1288. 4 1 .00 40.00 176.8
20.3 76.2 4 1.50000 15,1527  .1002E+04 ~,4B75E+05
11 90.9 76.% 330.9 1 Q0 40.00 141.0 First-order corrections to F and THETA .......e.  ~.40E+00 .427E+00
91.5 76.9 Second-order correction - Iteration 1 ........ =-.351E4QD .427E+C0
12 91.7 77.0 B6.0 1 00 40.00 121.6 Second-order carrection -~ Iteration 2 ........ -=-.329E+00 .427E+Q0
%1.8 77.1 : Second-order correction - Itwration 3 (....... -.3Z9E+00 .42BE+00
1 UTEXASI - VER, 1.107 - 10/13/91 - ([} 1985-1991 S. §. WRIGHT
Date: 1:10:1995 Time: 14:23:56 Input film: rdcasan.txt H 1.17145 15.5802 ~.52B2E+02 « IB44E+04
CASANDR) WASH DETENTION BASIM, Wickenburg, Arizonia First-ordar corractions to F and THETA ....ivuss +165E-01 ,1S2E+01
311 dounstraas dam esbankment slope Sscond-order correction - Iteratien 1 ........ -165E-01 ,1S52E+01
Upstream 311 slope, RAPID DRAWDOWN. Water at 1/2 dam height, stea ; Second-order correction - Iteration 2 .i...... .165E-01 ,1SZE+01
TABLE HO. 27 3 1.18797 17.1010 -1193E-01 -1352E+03
First-order corractions to F and THETA ....... .. =.620E-03 -.259E+00
W Ssismic Forcas and Forces Due to Surface Pressures for Second-order correction - Iteration 1 iiiianas =.61HE-03 -, 259E+00
W individual Slices for Conventional Computations or the
m First Stage of Hulti-Stage Computations. ] 7 1.18735 16.8421 -93T4SE-04 -S319E+00
®  {Information is for tha Critical Shaar Surface in the » First-order corrections to F and THETA .........  =-.246E-05 -.103E-02
W Case of an Automatic Search.) L]
Factor of Safety = = = = = « = « 1.187
Side Force Inclination - - - = - 16.84
FURCES DUE TO SURFACE PRESSURES Number of Iterations - - = = = = 7
Y for 1 UTEXASI -~ VER. 1.107 = 10/13/91 = (C) 1985-1991 $. G. WRIGHT
Slice Seismic Seismie Normal Shear Date:r 1:10:1995 Time: 14.23:56 Input file: rdeasan.txt
No. X Force Force Force Force X Y CASANDRO WASH DETENTION BASIN, Wickenbury, Arizonia
321 downstream dam e=mbankmant slcpe
1 £1.2 0. 65.2 a. @, 81.2 5.6 Upstream 3:1 slope, RAPID DRAWDOUN, Water at 1/2 dam height, stea
F4 55.5 Q. 66, ¢ 0. 0. 55.5 &7.0
3 59.8 Q. 67.0 0. 0. 59.8 6.4 FTABLE NO. 38
4 6.1 o. 68,1 0. 0. 64.1 69.9
5 68.3 Q. 69.3 0. a. 48,3 1.3 % Final Results for Stresses Along the Shear Surfacse »*
6 72.%8 o. 70.% Q. 0. 72.5 72.7 * {Results for Critical Shear Surfate in Case of a Search.) %
7 6.6 0. 7t.9 0. 9. 76.6 74.0
8 80.6 0. 73.4 0. 0. 80.6 75.4
9 04.5 0. 74.9 0. 0. B4.5 76.7 SPENCER’S PROCEDURE USED TO LOMPUTE FACTOR OF SQFETY
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Facteor of Safety = 1,187 Side Force Inclinatlen = 16.84 Degraes CHECK SUMS -~ (ALL SHOULD BE SHALL)
SUM OF FORCES IN VERTICAL DIRECTIGN - W09 (= _293E-03}
~---n=== YALUES AT CENTER OF BASE OF SLILE~==~===s= SHOULD NOT EXCEED +10CE+03
’ SUM OF FORCES IN HORIZONTAL DIRECTION = 200 (= ,214E-0Q3}
Total Effectiva SHOULD NOT EXCEED «100E+03
Slice Noramal Normal Shear SUM OF MOMENTS ABOUT COORDIRATE ORIGIN = =.54¢ (= « SIPE+OD}
,  MNo.  E-center Y-center Stress Stress Stress SHOULD NOT EXCEED . 10GE+0T
SHEAR STRENGTH/SHEAR FORCE CHECK-SUn = B0 t= 27BE-OT)
1 51.2 64.9 5.9 45.3 32.0 SHOULD NOT EXCEED .100E+03
2 E5.8 65.2 232.6 118.0 83.4
3 59.8 65.6 340.0 165.8 117.2
4 64.1 66.3 412.4 193.4 136.7 END-DF-FILE ENCOUNTERED WHILE READING CORMAND
H €3.3 67.3 453.4 204.2 144.3 WORDS - END OF PROBLEM{S) ASSUMED
& 72.5 68.4 465.7 201.3 142.3
7 76.6 69.8 452.1 187.3 132.3
: 80.¢ 7.4 414.6 164,73 116.1
9 84.5 73.1 355.4 134.5 95.0
i 89.4 75.1 2746.3 99.6 70.4
11 90.9 76.5 216.3 75.3 B3.2
12 21.7 77.0 154.0 72.4 51.2

CHECK SUMS - (ALL SHOULD BE SHALL}

SUH OF FORCES IN VERTICAL DIRECTION - .00 (= _293E-03)
SHOULD NOT EXCEED 100E+03

SUK OF FORCES IN HORIZONTAL DIRECTION = 00 (= _214E-03}
SHOULD NOT EXCEED . 100E+03

SUM OF HGMERTS ABOUT COORDIMATE ORIGIN = .54 (= -,539E+00)
SHOULT NOT EXCEED - 100E+03

SHEAR STRENGTH/SHEAR FORCE CHECK-SUN = .00 (= ,278E-0T)
SHOULD NOT EXCEED +300E+03

1 UTEXAST = VER. 1.107 - 107139t = (C} 1985-1991 S. G. WRIGHT

Dates 1:10:1995  Time: 14:23:56 Input file: rdcasan.txt
CASANDRO WASH DETENT1O0N BASIN, Wickenburg, Arizenia

3:1 downstream dam ambankment slope

Usstrean 3:1 slope, RAPID DRAWDOUM, Water at 1/2 dam helght, stea

TABLE ND. 39

¥ Final Results for Side Forces and Stresses Between Slices. x
# (Results for Critical Shear Surface in Case of a Search,} *

SPENCER*S FROCEDURE USED TO COWPUTE FACTOR OF SAFETY
Facter of Safety = 1_18B7 Side Force Inclination = 16.B4 Dearees

—m-smmemmsaseas YALUES AT RIGHT SIDE OF SLICE ==swss--mommooee

Y-Coord., of Fraction Sigma Sigma
Slice Side Side Force of at at

Nog. X-Right Forca  Location Height Top Bottom
1 53.3 132, 65.6 445 7.5 126.7
2z 57.7 419. 66.1 .338 4.7 333.0
3 61.9 733. 7.0 315 =23.¢ 460.9
4 66.2 $89. 67.9 305 r42.8 £3%.5
5 70.4 1131, €9.0 .298 -50.3 877.0
4 4.5 1136, 70.3 J2B6  =72.3 578.1
7 78.¢6 1005, 71.7 271 -g85.% 544.8
:| 82.8 760, 73.1 .248 -97.2 476.7
9 Bé.5 446, 74.7 204 -102.0 365.1
10 90.3 122, 76.4 096 -£8.5 164.7
it 91.% 25. 7.0 037 =-20.1 42,7
12 9i.8 Q. ~6385.0 BELOW .8 -.B

RDCASAN.OUT 1-16-95 3:01p Page 8 of 8




1 UTEXASS - VER. 1.107 ~ 10713791 ~ (L) 1985-19%1 5. G, WRIGHY
Date: B:1B:1974 Time: 9::2:34 toput file: CASANS.TXT

TABLE NO. 1

L PR YR P L L LD LY E L LS b

COMPUTER PROGRAM DESIGHATION - UTEXAS3 «

Origlnally Coded By Stephen G. Wright n

Verston Ho. 1.107 "

Last Revision Date 10/13/91 »
[
n

»

()} Copyright 19B5-1991 5, G. Wright
All Rights Reserved
T N CLLT T L L e TR PP P FTS R PP TR LIRS

»

T LI L EPRTI ST L YT LTI SE O B IS LI T LT LY )]
" "
L] RESULTS OF COMPUTATIONS PERFORAED USING TH1S COHPUTER =
PROGRAN SHOULD HOT BE uSED FOR DESIGN PURPOSES UNLESS THEY =
HAVE BEEM VERIFIED BY INDEPENDENT AMALYSES, EXPERINENTAL x
DATA OR FIELD EXPERIENCE. THE USER $HOULD UNDERSTAND THE L]
ALGORITHHS AND ANALYTICAL PROCEDURES USED IN THE COMPUTER n

x

~ PROGRAM AND MUST HKAVE READ ALL DODCUMENTATION FOR TMIS =
« PROGRAN BEFDRE AITERPTING [TS USE. )
[3 "
L3 NE1THER THE UNIVERSITY OF TEIAS MOR STEPHEN G. WRIGHI »

MAKE OR ASSUME LIABILITY FOR ANY WARRANTIES. EXPRESSED OR =
[MPLTED, CONCERNIHG THE ACCURACY, RELIABILITY, USEFULNESS n
OR ADAPTABILITY OF Thi$ COHPUTER PROGRAM. "

*

[y

B T LTI T L L T Ty PY Y L PP R T T T PR R P P L PP OV E VTR T YT
1 UTEIASY - VER. 1.107 - 10/13/91 - (L} 19@5.1991 S  G. WRIGHT

Dates B118:1994 Timgr 9112:34 Input {1le: CASANS.TIT

CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonja

1,1 downstream dam smbankasnt 3lope

Setsmic with a=Q.l9

TABLE WO. 2
AMARANARRN AN MANNEHARAA NN

» HEW PROFILE LIHE DATA »

ARANEAHRAAAREAR RN AR AR

PROFILE LINE 1 - RATERIAL TYPE &« 4
Ground surfsce beyond deunstreas toe

Paint 1 Y
H 233,000 5¢.000
2 300,000 50, Q00

PROFILE LINE 2 - MATERIAL TYPE « 3
Ground surface bevond toe above {oundatlon soil

Paint X Y
1 198,500 50,900
2 233,000 S0, 000

PROFILE LINE 3 - NMATERIAL TYPE = 1
Downstream dam siopm, crest, upstrean dim slope

Point X i 4
1 4.500 $0.000
® 94,500 B¢. 000
3 108.500 80,000
5¢. 000

4+ 198,500

CASANS.OUT 8-18-94 9:15a

1o Jrefoy

PROFILE LINE 4 - PATERIAL TYPE = 13
Ground surface upsiream above foundation sofl

Point X Y
1 -8.000 T0.000
2 4.500 50.0600

PROFILE LIHE & - MATER1AL TYPE = 4

Ground surface upstream beyveond toe

Palnt H Y
1 -50.000 50.000
2 -9,000 50.000

PROFILE LIME €& - MATERIAL TYPE » 2

Chimney drain

Paint % Y
I 111,000 42.000Q
z il o 53,900
3 111,000 75.000
4 115,000 75.000
3 115,000 $0.000
[3 115,000 43.000

PROFILE LIKRE 1 - RATERIAL TYPE &+ 3

Bottum ut Jam embankment. downstream of chimney drain
Painl % Y
1 115,000 50,000
2 198,300 50.000

PROFILE LINC 8 - HATERIAL TYPE a2 3
Botteon of dam embankment. upstream of chinney drain

Parat 1 Y
\ 4.500° 59,000
z 111,000 $0. 000

PROFILE LIHE & - MATERIAL TYPE = 4

Bottem of {oumdldtion s0il above undisturbed native soul

Palnt b Y
1 -8, 000 50.000
2 4.500 44,000
3 4,000 44,000
1 100,000 42,000 ,
5 114,000 12.0G¢
& 112,000 42,060
? 115,000 43.000 i
] 117.000 44,000
9 210,000 4000
10 233,000 50, 00O

All new prafile tines dedjned ~ Ho o)ld lines retaineg
UTEXASI - YER. 1.107 - 10/13/%1 - (C) 1985-1991 & G, WRIGHT
Dater 8,18,1994 Timer 312134 Input file: CASANS.TXT
CASANDRD wASH DETENTICN BASIN, Wickenbura. Arizonia

3:1 dounstream cdam embankment slope

page 1 of 8
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Seismig wWith asd.le

TABLE MO, ]
P T e PP P PP L L LTSV TV PV R CY LR LY R LS ELLLELEL LTV L L)

A uEW AATERIAL PROPERTY DATA = CONVENTIONAL/FIRST-STAGE COMPUTATIONS =

R PP R R R R R AR

DATA FOR MATERIAL TYPE |
embankment Fill

Unit we1ght of materral = 120.000

CONVENTIOHAL (ISQTROPIC) SHEAR STREWGTHS
Cohesyan - - - - - - - « . 000
Friction angle « + « - - 40,000 degress

Pore water pressures defined by plezometric line
Humber of the 2iezometric line used = |
Hegative pore fressures sel o Tero

DATA FOR BATERIAL TTYPE 2
chimney drain

Unit weight of material = 120.000

COMVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - = + « » = = - .0Do
Friction angle - - - - - 40,000 degrees

Pore water pressures deflned by piezometric line
Number of Lhe plezometric line used = 1
Hegative pore pressures et to zero

pAatA FOR MATERIAL TYPE 3
compactad f1l1 in cut off trench

Unil welaht of material = 120.4000

CONVENTICNAL (ISCTROPIC: SHEAR STRENGTHS
Cohesion - - =« « « - - - L0080
Fryctaen angle - - = -+ A0.000 deyruees

Pare water pressures defined by plezomstric line
Humber of the piezometric line used * 1
Megalive pore pressuras set to zero

DATA FOR NATERIAL TYPE 4
pative soil

Unit weight of material = 130,000

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cahesion - - = = = - - - .Q0%
Frictign angle -« « - - « 40,000 degress

Pore water pressuras defined by plezometric line
Nunbar of the piezometric line used = |
Kegative pore pressures set to zerg

All new material properties defined - No old data retained
UTEXAS3 - vER. 1,107 - 10/13/91 - iC} 1985-19%1 5. G. WRIGHT
Date: #:19419%4  Time: #%:12:34 . Input Filer CASANS, TXT
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizania

J:1 downstream dam embankment slope

Seismic with a=0.13

“CASANS.OUT  8-18-94 9:15a

TABLE NO. §

PP M WM A MR R M R R R RN ARAAMAR RS NM AR AAR R RS ANARNA RAR RN

w MEW PLEIORETRIC LIME DATA ~ CONVENTIOMAL/FIRST-STAGE COMPUTATIONS »
DA R K KM R R R R R R R R BRI R LR R e e s M

Line

Ha. PosoL 1 ¥
1 - unit weaght of water 3 62,40  Water level through dam at ful
1 1 -50.9000 79.000 Water level through dam at {ful
i 2 4,500 79.000 Hater level through dam at dul
1 3 g5, 500 79.000 Water level through dam at ful
1 4 95,000 7%.000 Waker level through dam at ful
1 H 104,000 76.000  Hater level through dim at ful
1 3 131.000 71.000 Water level through dam at fu
1 7 115.900 $6.000 Water level through dam at $u
! B 175,000 50.000 Water lewel through dam at ful
1 9 300. 600 40,000 Mater level through dam at {ful

Al new piezumetric lines defined - No old lines retained

1 UTEXAS3 - WER. 1.107 - 10/13/91 - {C) 19B5-1991 5. &. WRIGHT
Date: S:18:1994  Time: 9:12:34 Input file: CASANS.TXT
CASAHORO WASH DETEMTIOM BASIH, Wickenburg, Arizonia
3:1 dawnstream dam embankment slope

Seismic with at0.1q

TABLE NB. 10

LR L L LR e P L L L L LY PP P L L T VLY VPR LR L LRV B

x HEW SURFACE FRESSURE DATA - CONVENTIONAL/FIRST-STAGE COMFUTATIONS

MR KR LR R AR A A TP RPN T DL KRN RN R AR LR A ER R

ALL NEW DATA LHPUT ~ HO QLD OATA RETAINED

Surfave I'messures -
Normal Shear

Paint X Y Pressure Stress

1 b e L. 000 1800. 000 UL

2 +.3500 50.000 1800.000 . 0G0

i 69,000 11.500 . 000 . 000

t WEEXAST - WIN. 1,007 - 1o/t5e9t - (E) tBRS-14%1 6. G ukIGHE

Bate: H:1ilsiwed Time, 9:12:34 foput frler CASANS. I1xI

CASAHDRO WASH DETENTION BASIN, Wickanburg. Arizonia
1. downstream dam embankment slope
Seismic with a=0.lg

TARLE NO. 15

LEFELESL LS FEREELL L L L LY LS
» NEU ANALYS1S/COMPUTATION DATA n
MM A M AARH AR HMRMMHARLA AN AN NN
Circular Shesr Surfacel(s)

Automatic Search Ferformed

Starting Center Coordinate for Search at -

»

- 140.040
Y s 110. 000

Required atcuracy for critical center (* minimum
spacing between grid points) = 1.000

Critical shear surface nol allowed to pass below ¥ = 44.000

For the anitial mode of search

atl circlus are tangent to horizontal line at -

'Page 2 of 8




Sessmic coefflcient + 100

Depth of crack + Z.000

THE FOLLOWING REPRESENT ELTHER DEFALLT QR PREVIOUSLY DEFINED VALUES

[nttral trial extimate for the factor of safety = 3.000

fnitial trial estimate for side force inclination = (5,000 degrees
{Applicable to Spencer’'s procedure only}

Max{mum nunber of itecations allowed for
galeulating the factor of safety » 40

Allgwed force iabalance for coavergence = 100.0G0 .

fllowed eoment imbalance for convergenza a 100.000

Iaitial trial values for factor of safety (and side force inclination
for Spencer’s procedure) witl be kept constant during search

Haximum subtended angle to be used for subdivision of the
cirele inte siices =  3.00 cegrees

Search will be continued to 1ocate a more critical shear
surface (1§ one exists) after tha inaitial mcde 13 cemplete

Dapth of water in crack = . 000

Unit welpht of water in crack = 62.400

Conventienal (single~stage) computations to be parforeed

Procedure used to compute the factor of safetys SPENCER
UTEXASS - VER., £.107 =~ [G/L3/91 - {L) 1PRS5-19%1 5. G. WRIGHT
Datar  8:1Be 1994 Time: 9:12134 Input #1ler CASANS.TXT
CASANDRO WASH DETENTION BASIN, Wickenburg, Asizonla

3:! downstream dam wabankeent slope

Selsmic with as0.19 ./

TABLE NO. 14

LLEEPEVELIE ATV RS ELLY
® HEW SLDPE GEGMETRY DATA w
MERKARNNMAAIAA WA KRR NEHRH W

ROTE - NO DATA WERE INPUT, SLOPE GECMETRY DATA
WERE GENERATED BY THE PROGRAH

Slope Coordinates -

Point X Y
1 ~50.000 §0.000
F -5, 000 50,000
3 4,500 $¢.000
4 94,500 B0.0D0
s 108. 500 B0.000
] [%8.500 50.000
? 233.000 50,000
3 100, 600 50.000

UTEZASY - VER. 1.107 - 10713/9) ~ (C) 1985-1991 5. G. WRIGHT
Date: H:18:1794 Time: $112:24 Enput file CASANS.TXT
CASANDRO WASH DETENTICN BASI[N, Wickenburg, Arizonla

"TCASANS.OUT  8-18-94 $:15a

1,1 dvunsbevam Jdam eabsnkment slope
Seismic with a*0.19

TABLE nO. 18
INFORHMATION FOR CURRENT RODE OF SEARCH - A1l Circlas Are Tangent

to a Morjzonlal Lrine &t Yo« 44,000
1-Stage
Center Coordinates Fagrtor Side Forcs
of Inelination
x Y Ragius  Safety (degrees! fterations
119.00 80.00 36,00 6.265% -20.%6 10

Hessage on the following line{s) applie®s to the above circle
DENOMINATOR [H EQUATIONS FOR F wAS SNMALL FOR 8 SLICES
FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW - s1 H:}
140.00 80,00 36.00 J.éBB -14.51 4
Hessage on the follewing 1ine(s) applies to the above circla
DENDMINATOR [N EOUATIONS FOR F WAS SRALL FOR 2 SLICES

FIRST AND LAST SLICES WHERE DENOMINATOR WAS LOW - 52 54
170.00 B0, QO 18,00 2,547 -17.88 &
110.00 110,00 £6.00 4,958 -%.31 7
140.00 110,00 66,00 2.675 -16.05
170.00 112.00 £6.00 See Message on Next Linets?

Last Trjal Values = z.152 4.34 4

tLast Trisl Values Shown Above Are Mot Correct Final Values?
VALUE OF SIDE FORCE IMCLINATION BECAME CUTSIDE RANGE OF
FROH -80.08 7D 10,00 DEGREES

110.00 140,00 96,00 4,404 -10.2% 4

140.00 §40,00 96,00 .. 2.610 -15.59 +

176.90 140,00 96.00 See MNessige on Next Linels)
Last Trial Values = 2,171 4.38 4

Last Trial Values Shouwn Above Are Not Correct Final Viltaes)
VALUE CF SIDE FORCE INCLINATION BECAME CUTSI1DE RANGE OF
FRON  -80.00 7O 10,00 DEGREES

i1o.00 176,00 126.00 4.117 -10.78

140,00 170,00 126.00 2.648 -15,2%9 4

170.00 170.00 126.00 See Message on Hext Linels
Last Trial Values » 2.267 4,64 4

iLast Tria! Values Shown Above Are Hot Correct Final Values)
VALVE DF SIDE FOACE INCLINATLION BECANE OUTSIDE RANGE OF
FROM -80,00 10 10,00 DEGREES

135.00 135,00 $1.00 2.7a7 =14 84 3
140,00 135,00 #1.00 2.608 ~15.865% 4
145.900 135.00 9100 2.465 «[6, 70 q{
135.00 140.00 96.G0 2.78% -14.61 3
745.00 149,00 96.00 2.465 ~16.61 4
135.00 i4%5. 00 101,00 2.792 -14.57 3
140.00 145, 00 101.00 2.614 -15%,52 4
145,00 145,00 101.00 2.467 -16.52 4
150.00 1315.00 91.00 2,353 -17.78 s
150.00 140, 00 44.00 2.350 -17.65 1
i15G. 00 145.00 161,00 2.3%) 17,54 5§
155. 00 13%,00 91.00 2.2563 ’ -18.83 &
155.00 149,00 95.00 2,257 ~18.6% &
155.00 145,00 101.00 2.25% -18.54 6
180,00 i+0,00 4. 00 2.183 +1%.70 L
160 00 145,00 101.00 2.178 “19.57 &
150, 00 iSe.00 106.00 2,353 -17 42 5
165, 00 150,00 1046, 00 2.257 -19.1} 7
Page 3 of 8




160.00 150.00 106,00 2.176 -1%.43 & Last Traal Values ¢ 2.278 S. 19 4 &-
fLast Trial Values $houn Above Are Not {orrecl Final Viiues)
165.00 145.00 101.00 See Message on Next Line(s) VALUE OF S1DE FORCE INCLINATION BECAME DUTSIDE RAMGE OF !
Last Trial Values = 2,252 5.13 4 FROM -80.C0 TO 10,00 DEGREES
tLast Trial Vislues Shoun Above Are Not Correct Final Values) 165,00 154.00 110.00 See Hessage on Heat Linels) i -
VALUE OF SIDE FORCE INCLIMATION BECTAME QUISIDE RANGE OF Last Trial Values = 2,282 5.20 Ll
FROM -B0.00 TO 10.00 DEGREES . fLast Trial Values Shown Above Are Not Correct Final Values)
165.00 150,00 106,00° Sea Message on Next Line(s? VALUE OF SIDE FORCE IHCLINATION BECAHE CUTSIDE RANGE OF
‘ Last Trla) Values = 2,267 5.16 L] FROM -BO.QO 10 10.00 DEGREES
I tLast Trial Values Shown Above Are ot Coreect Final Values)
i VALUE OF SIDE FORCE INCLINATION BECAME QUTSIDE RANGE OF At the ¢nd of he current mode of Search the most critical
FRON -B0.00 TO 16.00 DEGREES circle which was found has the iollowing values - i
155.00 155.00 it1.00 2.260 -18.31 7 X-cenler = 144.00 Y-centar = 153.00 Radius * 109.00 i
16G.0Q 155.00 111,00 2,177 -t9.29 & Factor of Safely 3 2,122 Side Force Inclination t -20.12 E
165.00 155.00 111.00 Ses Message on Kext Line(s}
Last Trial Values = 2.288 5.22 1 i
iLast Trial Values Shown Above Are Not Corract Final Values) nuuxa CRUTION wxnnx FACTOR OF SAFETY COuLD NGT BE CORPUTED FOR SORE j
VALUE Of STOE FORCE INCLINATION BECARE OUTSIOE RAMGE OF OF GRID POINTS AROUND THE RINIRUR i
FROM -B0.00 TO 1¢.00 DEGREES kuaxa RESULTS MAY BE ERRONEQUS maxwh :
1 UTEXAS3 - VER. 1,107 - 10/13/91 - (0) 1985-1%91 5. G. WRIGHT
157.90 147,00 103,480 2.222 -18,%2 6 Date: g:18:1994 Time: %:12:34 Input file: CASANS. TXT
160.00 147,00 103.90 2.177 -19.5¢ & CASANDRO WASH DETENTION BASIN, Wickenburg, Arizoniaz ;
163.00 147.00 103.00 2.137 -20.10 é 311 downsiream dam embinkment slope j
157.00 150.00 106.00 2.222 -18.84 § Seismlc with a=0.1g i
163,00 150.00 106,90 2,135 -20.0) &
157,00 153.00 109,00 2.224 18,74 & TABLE NO, 19
160.00 153.00 109,00 2177 -19,15 é {NFORNATION FOR CURRENT MODE GOF SEARCH - All Circles Have the
163,00 153.00 109,90 2,135 “19.93 & Same Radius - Radius = 109,000
e TremEmemaees
166.00 150.00 106.00 Sea Message on Neat Lineis) 1-Stage !
Last Irial Values s T 2.5 4.98 4 Center Coordinates Factor Side Force H
iLast Trial values Shown Above Are Hot Correct Final Valuas) of Inclination
VALUE OF SIDE FORCE INCLIMNATION BECAME QUTSIDE RANGE OF X T Radius Safely (degrees) Iterations
FROM -80.¢0 TO  10.00 DEGREES
166.00 153.00 199.00 See Message on Next Lineis) :
Last Trial Values = 2,26t 5.90 + 134,00 123,00 10%.00 Dottom of carcle eaceeds allowable
iLast Trial Values Shown Above Are Mot Carrect Final Values) cepth « CIRCLE REJECTED
VALUE OF S1DE FORCE INCLINATION BECAME QUTSLDE RANMGE QF 164.00 121.00 10%.00 Bottam of cirdle exceeds allcwable B
FROM -80.00 TO 10.00 DEGREES depth -~ CIRCLE REJECTED ;
160.00 154.00 112,00 2.178 -19.28 6 194.00 122,00 109.00 Boktom of circle enceeds allowable
163.00 156.00 ttz.00 2.1315 -i%.685 & : depth - CLRCLE REJECTED
166,00 156.00 112.00 Sex Message on HNeéxt Linels) 134.00 153.00 169,00 2.83B -14.3% 3
tast Trial Values = 2,212 5.04 4 194.00 133,00 109.00 2,108 171 &
fLast Trlal Values Shown Above Are Mot Correct Final Values) 134,00 123,00 109.00 2.763 -32.01 &
VALUE OF SIDE FORCE INCLINATI{ON BECAME QUTSIDE RANGE OF 164.00 181.00 109.00 See Hessage on Mesl Line{s}
FROM ~B80,00 TO 10.0C DEGREES CIRCLE DOES MOT INTERSECT SLOPE i
194, 00 183,00 109,00 See Message on Hesl Lineis) !
162.00 152.00 108,00 2,148 =~19.77 5 CIRCLE DOES HUT IMTERSECT SLOPE é
163,00 152.00 108.60 2.135 -i9.%6 &
164,00 152.00 108.00 See Hessage on Hext Linels) 224,00 123,00 109.00 Bottom of circle exceeds allowable
Last Trial Valuss = 2.291 5.40 4 depth - LIRCLE REJECTED
{Last Trial Values Shown Above Are Not Correct Finai Values? 224.00 153.00 109.00 4,991 -7.08 g ‘
VALUE OF SIDE FORCE INCLINATION BECAME QUTSIDE RANGE OF 224.00 183.00 109.00 Seg¢ Message on Next Linefs)
FROM <29.00 TO 10.00 DEGREES CIRCLE DOES NOT INTERSECT SLOPE ¢ i
162.99 18%.00 109.0¢ 2,148 -19.74 H :
164,00 153,60 109.00 2.122 -20.12 3 1B2.00 | 148.00 109.00 Bottom of circle eaceeds allowable
162.00 154.00 110.00 2.148 %N & dapth ~ CIRCLE REJECTED ]
163.00 154.00 110,00  2.:3% “1%.91 6 199,00 148,00 109.00 Bettom of circle exceeds allowable !
164,00 154.00 110,00  2.122 -20.10 é depth - CIRCLE REJECTED ;
199.00 148.00 109.00 Bottom of circle exceeds allowablse
165,00 $52.00 108.00 See Hessage on Next Lineds) depth « CJRCLE REJECTED [
wast Trial Values = 2,274 5.18 4 . 18%.00 153.00 109,00 2,0%8 ~18.71 + !
{Last Tria! Values Shown Above Are Not forrect Final Values) 192,00 153.00 10%. 00 Z2.196 -15.37 &
VALUE OF $1DE FORCE INCLIMATION BECAHE QUTSIDE RANGE OF 18%.00 1SH.00 109, 00 2,082 «22.45 6
FROM -8C.00 TO 10.00 DEGREES 194.00 158,00 109.00 2.050 -21.9% &
$1465,00 $53.00 109,00 Sem Message on Neat Lineis) 199,00 158.00 10900 2,048 ~70.74 I .
CASANS.OUT B8-18-94 9:15a Page 4 of 8




----------~--------
- . -

160.00 163,00  109.00 $ee Nessage on Next Lineis} "
189.00 $63.00 109.00 1.994 «23.01 - & Last Trial values = 2.340 4.52 4
194.00 163.00 10%.00 2,009 ~23,47 s (Last Trial values Shown Above Are Not Correct Final Values)
1%9.00 163.00 10%.00 See Message on Next Line(s) VALUE OF SIDE FORCE tNCLIMATIOM BECAME QUTSIDE RANGE OF
OEPTH OF CRACK 15 GREATER THAN DEPTHM DF LIRCLE FROM ~-80.00 TO 10.00 DEGREES -
220.00 163.00 10%.00 See Message on Next Line(s
84,00 159.00 109.00 2,088 -22.%51 & CIRCLE DOES NOT INTERSECT SLOPE
184.¢0 163.00 109,00 2.00% -22.89 & 160,00 191.00 112,00 2.267 19,72 L3
184,00 148,00 109,00 See Hesszage on Kext Line(s) 190.00 193.00 132.00 1.977 -23.08 6
OEPTH OF CRACK 1S GREATER THAN DEPTH OF CIRCLE 220.00 191.00 139.00 See Hessage on Next Linels)
187,00 168.00 109.00 See Message on Next Llneis) CIRCLE DUES HOT JMTERSECT SLOPE
DEFTH OF CRACK 15 GREATER THAN DEPTH OF CIRCLE |
194,00 168.00 109.00 See Nessage on Next Line(s! 160.00 223.00 169.00 2.15¢ -1B6. %4 5 i
CIRCLE DOES NOT [NTERSECT SLOPE 190. 900 223.00 169.00 2.027 -231.0} & ;
220.00  223.00  159.00 See fessage on Nemt Lineis) {
186 .00 140,00 109.00 2.036 -22.67 & CIRCLE OOES NOI TNTERSECT SLOPE !
189.00  160.00  109.00 2,622 -22.74 s i
192,900 160,900 109.00 2.010 -22.84 [ 185.00 168,00 134.00 1,992 -22.9% L] i
186.00 143.0C 109.00 2.000 -22.92 (3 190.00 189.00 134,00 1.978 -23.08 L]
192.00 163.00 109,00 1.9%7 -21.21 6 195,00 1€8.00 134.00 1.37¢ -23.0 &
186.00 166.00 §09.00 2.022 -21.73 é 185.00 193.00 139.00 2.002 -22.91 é
LB%.00 166,00 109.00 2.198 -27.10 & 195.00 193.00 139,00 1.%72 ~23.27 &
192.00 166,00 109,00 Sex Hessage on Next Line(s} 185,00 128,03 144.60 2,015 -22.8¢ 4
DEPTH OF CRACK 1S GREATER THAN DEPTH OF CIRCLE 190.00 198.00 144,00 1.975 =21.07 L]
195,00 L98.00 144.00 1.96% ~23.26 ]
188,00 162.00 104. 00 2,003 -22.91 é
18%.00 162.00 109.00 2.000 -22.94 & 200.00 1921.00 119.00 2.002 ~23.93 é,
190,00 142,00 109.00 1.997 -22.97 & 200.00 196,00 144.00 1.989 -23.75 &
iga, 00 163.00 109.00 1.99% -22.98 6 1920.00 201.00 1419.00 L.974 -23.07 6
190,00 163.00 109.00 1.994 =23.07 [ 195.00 203.00 149.0¢ £.966 -23.24 7
188,00 164.00 i09.00 1.994 =23.17 L] 200. 00 203.90 14%.00 1.%79 =23.862 &
189,00 164,00 109.00 1.997 ~2%.25 &
190,00 164,00 109,00 2.001 ~23.38 6 199.00 208,00 154.00 1.981 -23.08 €
195.0¢C 208.00 154.00 1.964 -23.22 7
191.00 162.90 109.00 E.995 -23.90 6 200.00 200.00 154.00 1.972 -23.50 7
1#1.00 163.00 105,00 1.994 =-23.13 L]
i71.00 164.0C 109.00 2.009 -23.50 S 190,60 213.00 159,60 1.994 =23.04 6
. 19%.00 213.00 159.00 1,961 -23.20 ?
At the end of the current meda of search the most critlical 260,00 213,00 15%.90 1,968 ~23.44 7
circie which was Found hag the Following values -
X-canter * 190.900 Y-center = 183,00 Radius = $09.00 190,00 218.00 164.G0 2.01C -23.0¢ 3
Factor of Safety » 1.994 Side Force Inclinstien « -23.07 195.00 2718.00 164,00 1.981 -23.17 7
1 UTEXASI ~ WER. 1,107 - 10713791 = (£} §985-199) S. G. WRIGHT ! 200,00 218.0¢ 164.090 1,962 -23.3¢% ?
Dater Bi18:5994 Time: 9:12,34 Input §1le: CASANS.TRT
CASANDRD WASH DETENTION BASIN, Witkeaburg, Arizonla 190 00 223.00 16%.00 2.02% -23.0} &
3:1 downstraas dam enmbankment tlepe 195,00 221.c0 169.00 1.963 23,16 7
Selsmic with a=0.1g 200.00 223.00 169,00 1.958 -23,138 H
TABLE NO. 18 205.00 218.00 164.00 Z.608 -24.54 H ) g
INFORMATION FOR CURREMT MODE OF SEARCH - Al) Circles Are Tangent 205,00 223.00 169.00  1.98% -24.17 I3
to a Horizontal Line at ¥ » 54,000 195.00 220,00 174.00 Cenber of clrcle falls outside of
P EE L L E L] curcent grid - Grig re-initialized
1-Stage
Centar Coordinates Factar Side Force 195,00 218.00 154,00  1.961 “23.17 7 .
of Inciination 200,00 218.00 164.0¢ L.962 -23.3% 7
X Y Radius Safety tdegrees) ltearations 205.00 218.00 164.0¢ 2.008 -24.54 13
195,00  223.00  169.00  1.9¢3 -23.18 7i
205 po 223.00 163,00 L,989 -24.17 &
160,00 133.00 79.00 Sea Messdge on Next Lineilsr 19%,00 Z28.00 174.00  1.97S -23.17 [
Last Trial Valuas = 2,268 4.17 4 200.00 226.00 174.00 1.956 -23.1 ?
{Last Trial Valuas Shown Above Ara Hot Correct Final Values) 205.00 228.00 174,00 1.977 23,91 ?
VALUE OF SIDE FCRCE INCLINATION BECAME QUTSIDE RANGE OF
FROM «BG.¢0 30 10.00 DEGREES - 195.00 231.00 179.00 L.990 ~23.18
! 150,00 133.00 7%.00 2.055 +2%.35 & 200,00 233.00 179.00 1,953 ~23.29 ?
220.00 133.00 79.00 See Message on Kext Line(s) 205.00 733 .00 179.00 L.967 -23.78 ?
CIRCLE DOES NOT INTERSECT SLOPE
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195.00 238.00 104,00 2.008 =23.18 L 203.00 249.00 195.00 1,948 -23.3% 7 .
200.00 239.00 184.00 i.982 -23.246
205.90 231.00 184.00 1.961 -231.68 7 204.00 249. 00 194.00 1,950 -23.42 7
204,00 249 .00 195.00 1,949 =23.41 H
195.00 243.00 189,00 2.421 «23.18 6 202.00 250,00 196,00 1.98% -23.32 7 }
200,00 243.0¢ 1E9.00 1.957 ~23.2¢ 7 203,00 280.00 194.00 1.948 -23.3% ? [
205.00 243,00 18%.00 1.955 -23.58 7 2u4.00 250.00 194.0Q 1.%48 ~23.41 7
197.00 235.00 185.00 1.970 -23.22 é 2072.00 251,00 197.00 1.955 =23.33 7
203,00 235.00 184,00 1.953 «~2%.28 7 203.00 258,00 197.00 1.947 -23.18 ¥
203.00 23%5.00 181,08 1.956 «23.46 7 204.00Q 251,00 197,00 1.%48 -21.40 T
197.00 238.00 164.00 1,979 ~23.22 &
203.00 238.00 184.00 1,954 -23.45 7 202.09 252.00 198.00 1.958 -23.34 T
197.00 241.00 187.00 1.%8B -23.22 & 203.00 Z52.00 198,00  1.947 -23.35 ?
200.00 241.00 187.00 1,952 -23.2% ? 204.00 252,00 138,00  1,%48 -23.40 7
203,00 241.90¢ iaz,00 1.952 23,42 7
202.00 253,00 199,00 1.950 -23.35 7
199.0¢ 237.00 183.00 1.953 ~23.24 7 203,00 283.00 199.0C 1.949 =231.3s5 7
200,00 237.00 1B3.00 ¥, 952 -23.27 7 204.00 251,00 199,00 1.947 ~21.40 ? i
201,00  217.00  181.00 1.952 -23.32 7 |
1%%.00 238.00 184,00 1.956 =23.24 7 At the and 0f tPE qurrent mode of search the most critical
201,00 218,00 184.00 1.952 -23.31 7 cirele which was found has the fellowing values -
199.00 239.00 185,80 1.958 ~23.24 7 X-center t 203.00 Y-center * 252.00 Radius * 198.00
200.00 231%.00 185,00 1.%51 *23.26 ? Factor of Safeby # 1.947 Side Force Inclination ¢ -23.35
201.00 239.00 185.900 1.981 -23.31 7 i UTEXASI - VER. 1.307 « 10/13/91 - Q) 1985-19%1 §, 6. WRICHT
Date: 8:18:1994 Time: %:12:34 Tnput filer CASANS.TXT
202.00 238.00 184.00 1,952 -23.37 7 CASANDBRO WASH ODETENTION BASIN, Wickenbury, Arizonia
202.00 239.00 185.00 1.952 -231,.37 7 3:) downstream dan eabankment slope
70G.00 246.00 tB8é.00 1,954 -23.2% 7 Seismic with ax0,]g
201.00 240.09 iB5.00 1.951 -23.30 7
202.00 240.00 186.920 1.952 -231.3¢ 7 TABLE NO. 19
{HFORHATION FOR CURRENT NMODE OF SEARCH - Al Circles Have the
Z01.00 241.00 187.00 1,981 -23.29 7 Same Radius - Radrus = 198,000
ZQZ.OD 241.00 187.0¢ 1.9%81 -23.3% 1 At m B srsmma -
) j=Stage
200.00 242.00 iBE.00 1,958 -23.2% 7 Center Coordinates Fattor S5Side Force
20t.00° 242.00 teg. oo 1.950 -23.29 7 o Inelination
202.00  242.00 189.00 1.950 +23.14 7 13 T Radius = Safely tdegrees) Iterstions
201.00 243.00 18%.00 1.950 ~23.28 7
202.00 241,00 iB%.00 1.950 +23.34 ? 123.00 222.00 196.00 Bottom of clrile eaczeds allowible
depth - CIRCLE REJECTED
200.00 244,00 190.90 t.9460 -23.26 ? 203.00 22Z2.00  19B.00 Bottom of circle exceeds sllowable
201.90 244.00 1%0.00 L9759 -23.28 ki depth - CIRCLE REJECTED
202.900 244.00 190.00 L.950 -23.33 7 2331.00 22z.00 198.00 Bottom of circle exceeds allowable
i depth - CIRCLE REJECTED
; 200. 00 245.00 191.00 £.962 -21.2¢ 7 123,00 252,00 198,00 2.239 -20.1% 3
H 201.00 245.00 1%1.00 §.9%1 -21.28 7 233.00 252.00 198.00 See Message on Next Linels)
i 202. 00 245.00 191.00 L.94% -23.32 7 CIRCLE DOES MNOT INTERSECT SLOPE
i 173,00 282.00 198,00 Sex Message on Neat Linets)
: 203.0¢ 244,00 190.00 1.9%0 -23.39 7 CIRCLE DOES HOT INTERSECT SLOPE
! 203. 08 245, 0¢ 191.0¢ 1.9%0 -231.38 7 203.00 282.00 198.00 See Nessage on Next Linets)
! 20% .00 248.00 192.00 1.954 -21.29 7 CIRCLE DOES MOT IHNTERSECT SLOPE
207.00 24e.00 192.00 1.94% «25.3% 7 2331.00 282,00 198.00 See Message on Hext Linatls? .
203.00 246.00 192,00 1.94% -21.37 ? CIRCLE DOES NOT [NTERSECT SLOPE
201.00 247.00 193,00 1,958 -23.28 ? 198,00 247.00 198.00  2.0%2 -21.47 i :
202.00 247.00 193,00 1.%4% 221 % ? 203.00 247.00 198.00 Z.08% -2 &
203.00 247.00 193.00 1.94% -231.3s ? 208.00 147,00 198,00 2.083 -20. 2% & '
198,00 2%2.00  198.00  Z.011 23,28 & i
201,00 248.00 194.00 1.9%% -23.2% ? 20800 252.00 198.00 See Nessage on Next Linets}
202.00 248.00 194,00 1.948 -23.30 ? Last Trral Values » 1.989% 3.23 5
203.00 148.00 194.00 1.94% -23.3% 7 tlast Tir1al Values Shown Abowe Are Hot Correct Final Values? ;
VALUE OF SI0C FORCE INGLIMATION BECAME QUTSIDE RANGE OF H
20i. 00 249,00 193,00 1.%61 23,30 ’ PRUS theona T TG0 DEGREES f
202.00 249.00 19%.00 1. 95C -2 5 H ERITIRT PN 198,00 See Message un Meat L:ineds) . :
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DEPTH OF CRACK 5 GREATER THAN DEPTH OF CIRCLE 2 115,

5 76,4 Xe.7 1 .00 40,90 Q
203.00 257.00 198,00 See Message on Next Line(s) 1z.e 7.2
LDEPTH OF CRACK 1S GREATER THAN DEPTH OF CIRCLE 1 15 5.6 791, 1 .00 40,00 .0
204.00 257.00 19B.00 See Messiee oh Hext Linels) 1143 5.0
CIRCLE DOES WOT INTERSECT SLOPE 4 V4.6 .8 27%.4 2 00 40.00 0 "
1s.o 4.6
200.00 249.00 198.00 2.048 ~23.00 6 El 116.0 7.1 BO&. 1 1 .00 40.00 .0
203.00 24%.00 198.00 2.007 «23.10 ) 117.0 3.7 )
204.00 249.00 1$8.90 1.972 «23.17 & é 121.7 71.% 4613.% 1 . oo 40.00 .0
200.00 252.00 198,00 1. 983 -23.12 6 126.5 59,4
206.00 252.00 198.90 1.951 «23.56 7 7 131.3 47.% S667.4 1 .00 40,00 .0
200,00 255.00 195.00 1,949 ~24,02 7 1346.1 5.6
203,00 255.00 198.00 2,055 «26.53 & 8 141.0 44.0 6067 .6 1 .00 40.00 -l
206.00 255.00 198,90 $ee Mexsage on Next Linets) 146.0 62.4
CEPTH OF CRACK IS GREATER THAN DEPTH OF CIRCLE g 151.0 41.0 577%.1 1 .00 40.00 A
156.0 59.7
202.00 251.00 198.00 1.97% -23.28 6 10 161.0 £B. & 4767.5% 3 .00 40.00 -
203.00  251.00  19B.00  1.9¢6 -23.29 5 166.1 7.5 ’
2064.00 251.00 198.00 1.955 -21.29 7 1t 170.5 56.7 2787.% 1 .68 40,00 L0
202,900 252.00 198.00 1.958 -23.34 7 175.0 6.0
204.00 252.00 198,06 1,548 -23.40 7 12 179.1 5.5 957.8 1 00 40.00 0
202.00 253,00 156,00 © 1,94% -23.50 7 183.7 54,9 .
203.00 283.00 1968.00 1.951 -231.57 T H UTEXASI - VER. 1.107 - 10/13/%1 ~ (C) 1985-19%1 S. G. WRIGHT
204.00 253,00 198.00 1.955 21,468 7 Dater BE:18:19%4 Time: 911234 input #ile:r TASANS,TIT
CASANDRO WASH DETENTIOR BASIN, Mickenburg, Arizenla
At the end of the current mode of search the most critical 3:1 downstream dam embankment slope
clrcle which was found has the following vilues - Selsmic wilh a20.1g
X-center = 03,00 Y-canter & 252.00 Radius = 1¥8.00
Factor of Safety » 1.947 5ide Force Ln¢linationm = -33,35 TABLE wO. 27
1 UTEXASS - VER, 1.107 = 106/13/%1 ~ (C) 19B5-1991 S. G. WRIGHT PR R AR AR A AR P B B MR M MM Rl A R A AR A R R
Dater S:118:19%4  Timer 112034 Input file: CASANS.TXT » Seismic Forces and Forces Due to Surface Pressures for n
CASANDRD WASH DETENTION BASIN, Wickenburg, Arizonia “ Individual Slices for Conventicnal Computations or the = !
311 downstream dam embankment siope m First Stage of Nulti-S5tage Computations. x
Selsmic wlth 20,39 Mo tintormation is for the Cratical Shear Surface in the L3
1 W Case ol +n Aulumalic Search.) [
tAELE NO. 21 N L L L T T L P P PP T
ammam  1-STAGE FIMAL CRITICAL CIRCLE INFORPATION swwam
X Coordinate of Center = - = = - - - 203,000 FORCES DUE TO SURFACE PRESSURES
Y Coordinate of Center = « = = = = = 252,000 Y for
H Radiuys » » = = = = = = = = = « - - - £98.000 Slice Se1smic Seismic Hormal Shear
Factor of Safety = = = = = + 4 - <« 1.947 He, X Forge Force Force force x Y
Side Force Inclination = = = = = = « -231.3% .
i 10%.8 -67. 78.5 Q. a. 10%.8 79.8
Number of circles tried - - =~ = = - 258 2 iL.s -3, 7.7 0. 9. 11L.s 79.0
Mo. of circles £ calc, for - = -~ -~ - 209 3 131 -78. 77.0 0. 0. 131 78.5
3 UTEXAST ~ VER. 1.507 - 10713791 -~ {C) 1985-199) 5. G. WRIGHT 4 14,6 ~28. 75.4 0. 0. 114.8 78.0
Datar Bil8¢1994  Tiwer 7112134 input filer CASANS.TIT s 116,0 -81. 75.8 0. a. 11s.0 77.5
CASANDRO WASH DETENTION BASIK. Wickanburg, Arizonia L4 iz1.? -6, 3.6 Q. 0. 121.7 75.4
311 downstream dam embankment s)ope 7 131,13 -567. r0.0 o. 0. 131,13 72.4
Selsmic with a=d,lg 8 141.0 -607. 66,6 Q. Q. 14t.0 49.2
7 i51.0 ~&7a. 1.4 0, 0, 151.0 45.8
TABLE NO. 24 1o 161,90 ~477. &0.5 a. o, f61,0 62,5
P LTS TV PV YT PPV P LY LT LR LY R LT ELEL LS LI ELY Y] 11 170.5 =277, 8.0 9. 0. 170.3% 5.3,
n Coordinate, Welght, Stremgth and Pore Water Pressure ] tz 179.2 ~96, 55.% o, o. 19,3 56.4
»  Information for Individual Slices for Cenventional ] 1 UTEXAS3 - VER. 1.507 - 10/13/%1 = () 1985-19%1 5. G. WRIGKT
» Computations or First Stage of Multi-Stage Computaticns. & Date:r H:18:1994 Time: $:12.M4 Input file: CASANS.TAT
®  {(Intormation 1s for the Critical Shear Surface in the n CASANDRD WASH DETENTION BASIN, Wickenburg, Arizonii !
n {sse of an Automatic Search.? n 3il dewnstream dam embankment alope
LI L L UL L L E LIV PR LR O LR LT LR LR DT AL LS LE L LY ] Seismie with ‘lO.lg
Slice Slice Matl, Friction Pore TAELE NO. 29
Na. X Y Weight Type Cohesiomn Angle Pressure BRI M M e A TR ot o A DY AN R R Y YK YK A R R M R R R R
o nformation Gensrated During fterastlive Solution for the Factor »
108.5 9.0 M of Satety and Side Force Inclination by Spencer’s Procedurs "
1 109.8 77.3 45,9 § .00 40.00 0 WK BB KRR R N RN N MR AR A MR RS A A

i1t.0 18,7
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Trial Trial
Factor Side forca Farce Moment Dalta
Tter= of fnclination Imbalance Imbalance Deita-f Theta
atien Safety (degress} {lbx.) tit.=1bs,) tdegrees
1 3.00000 =15.0000 -.47!BE+04 .4776E+06
First-order corrections to F and THEYTA ......... -.163E+01 L 115ErO!
Values factored by 3078400 - Deltas tao large -.S0QE+D0 J41E+DO
2 2.50000 -14.6569 -.29B5E+04 . JO40E+0s
First-order corrections to F and THETA ... ..... -L7IBE1Q0 L 196Er0]
Values factored by ,697E+00 « Deltas too large -.500E+Q0 | 13&6E¢0)
3 2.0000C -13.295% ~.4156£+013 LS150E+0S
First-order corrections to F and TRETA ......... -.267E-01 -.431€+02
Vatues factored by 134E400 - Deltas too large -.343E-02 - 859E+01
! 4 1.99637 ~21.8902 ~,1565E+03 .4216E405
First-order corrections to F ang THETA -.502E-01 -.32BE.01
Second-order correction - lteration 1 - 476E-01 -, 328E+01

Second-order correctlon - lteration z ... -.47SE-01 -, 32BE+O!

s 1.94882 -25.1741 L1726E+0Y - 2S96E+04

Firstrorder corrections 1o F and THETA ......... -.186E-02 .179E+0!

Second-order correction - {teration 1 vviaweas =JJBLE-0Z2 179E+01

Second-order correcttion - Iteration 2 ... - IBIE-D2 L 179E+01
L3 1.94701 -23.3840 -.175BE-01 -.4759E+02

First-order corrections ta F and THETA ...,.,... «.4SBE-04 _3QA7E-0Q]

Second-order correction - lteration 1 ... -.457E-04 | 3BSE-OIL
7 1.948%6  =21.3454  ~-.5646£-03 - I7$3E-01

First-ordar corrections to F and THETA .. ....... ~-.14BE-D&  BOZE-04

Factor of Safaty - - - = = = - - 1.947

Side Force Inclination - - - - - -23.3%

Number &f ltarstiens - - - - - - ?

1 UTEXAS3 - VER. 1.107 - ED/13/%1 - (C} 1985<19%1 S. G. WRIGHT
’ Date; B:18:1994 Tine: 2:12:34 tnput ¢ile: CASANS.TXT

CASANNRO WASH DETERTION BASIN, Wickenburg, Arizenia
3:1
SeLamic with

downstresm cdam embankmant slope
ard. 19

TABLE NO. 38

LELELEIS RV EL LIV EL LRI PR LR LTI eI LRI P R E L R L)
H  Final Results for Stresses Along the Shear Surfice n
A  (Results for Critical Shear Surface in Case of 2 Search.}
AR AR B R S U BB BB R A LM K MR

SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF SAFETY

Factar of Safety & 1,947 Side Force In¢lination * -Z3.35 Degrees
-------- VALUES AT CENTER OF BASE OF SLICE---------
Tokal Effective
Slice Kormal Hormal Shear
Mo, K-canter Y-center Stress Stress Stress
1 109.8 77.3 202.5 202.5 7.3
2 111.5 76.4 235.3 235.3 101.4
3 113.1 75.6 264.0 264.0 113.8
4 14,8 74.9 2B9.9 28%.9 125.0
H 116,0 4. 112,90 2.0 134.8
[ 121.7 71.5 388.4 3gg.4 167.4
7 131.3 &7.5 488.3 488.3 210.5
= 517.1 5371 211.5

" CASANS.OUT B-18-%4 9:15a

s527.0 2Z7.%

? 151.0 61.0 527.6
10 161.0 58.6 445.8 44%.8 i93.2
11 170.5 56.7 110.4 310.4 1331.8
12 179.1 £%.5 115.3 115.3 49.7
CHECK SUMS - (ALL SHOULD BE SHALL)
Sun OF FORCES IN VERTICAL DIRECTION L] Q0 e BOSE-OX)
SHOULD HGT EXCEED AOCE+CT
SURt OF FORCES IM KHORIIONTAL DIRECTION = Q¢ (= 287E-03
SHiULD NMOT EXCEED . 100E+03
SUI OF HOMENTS ABCUT COORDINATE ORIGIN = 00 0= -, 227E-02
SHGULD MOT EXCEED . 100E+Q3
SHEAR STREMGTI/SHEAR FORCE CHECK-SuUR = .00 (= | I3LE-D3
SHOULD NOT EXCEED - 10CE+03
UTEXAS3 - UER, 1.107 - 10/137%) - (D) 1985-1991 5. G. WRIGHT
Date: 8:18:19%4 Time: 9:12:14 input file; CASANS,TXT

CASANORG UASH DETENTION BASIN, Wickenburg,
3.1 dounsiream dam embankment slope

Arizonja

Seismic with az0,1g

TAGLE HOD. 3%

R KM R R R R A K R e A K R AR AR KR KR
* Final Results for Side Forces and Stresses Hebtween Slices. n
* (Results for Critical Shear Surface Ln Cade of a Search.) L]

HRR A K A AR AR M R KPP DM PR LR R R A ALK RN

SPENCER'S PROCEDURE USED 10 CONPUTE FACTOR OF SAFETY
1.947

~23.35 Degrees

Factor of Salety s Side Forge Inclination a

--------- v=-++ UALUES AT RIGHT SIDE DF SLICE --

Y-Coord. of  Fractlon Sigma Sloma
Slice Side S$ide Force of at at
Ho. 1-Right Foree  Locattion Helght Top Bottom
H .o 129, 77.4 L3085 -4, 102.7
2 1.0 185, 7.0 L3113 -7.9 [T}
1 1163 321, 78,0 A28 -1.3 195.9
4 115.0 lég. 8.7 JIRe -2.7 2135
s (RN 495, FL | - 338 2.1 255.4
& 126.% 1075, 7.0 L3351 23.2 404.¢C
? 136.1 1475, 67.5 .3se 3%.6 485.8
8 L46.0 1557, &4.3 . 355 Si.e 503.3
9 156.0 1272. &1.4 .39 70.3 147.¢
10 186, 730, 58.9 417 105.4 300.4
" 175.0 233, S7.1 619 1991 3l.4
12 83,7 c. -65.8 HELOW- 10000000, 010000000,0
CHECK sSurS - {ALL SKOULD BE SPALL)»
SUM OF FORCES IN VERYICAL DIRECTION B G0 ta  BOSE-DD
SHOULD NOT EXCEED . 100E+03
SUM OF FORCES IN HORIZONTAL DIRECTION -+ .00 = 28FE-O01) '
SHOULD NOT EXCEED . 100E+Q3
SuM OF MOMENTS ABOUT COORDINATE ORIGIN = L0 (= - 227€-0D)
SHOULD MNOT EXCEED . 100E+0T f
SHEAR STRENGTH/SHEAR FORCE CHECK-SUM 2 00 te L 311E-0D)
SHQULE NOT EXCEED . JOCE+OY

END-UF-FILE ENCOUMTERED WHILE READING COMMAND
HORDS - Eitl OF PROBLEH(S) ASSURED

of 8
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/ PIEZOMETRIC SURFACE
SLICES USED IN
/ SURFACE PRESSURE STABILITY ANALYSIS
e vy -
~ I X ey A—

CRITICAL CIRCLE —

SEISMIC, DOWNSTREAM SLOPE
SLOPE STABILITY ANALYSIS

CASANDRO WASH RETENTION BASIN
FILE NAME: CASAN S




At R 4 Ar N S A B ) O B ) s a0 M N S e e
, e e e et e e . e g, Oevcio D Ay oae
v UTERAS3 - VER. §.107 - LO/L3/81 - (D) 1985-1991 1o frelouy b
§ Nater 8171994 Time: 14:38:40 Input Filer zasanlO.txt PROFILE LINE 4 - HATERIAL TYPE = 3 "
: Ground surface upstiream above foundation soil i
| |
; TABLE NO, 1 Point x T -
ST LLEL L UL L LT EEPTC T P LEE TR TY X g
n COBPUTER PROGRAM DESIGNATION - UTEXNSD » t <1000 0.000 i
“ Origlnally Coded By Stephen G, Hright » z 1.500 50.000 ;
" Version No. 1,107 a '
» Last Revision Date 10413491 L] RO ILL LINE 4 - MATERIAL TYPE = 4 i
s 4C) Copyright 1985-1991 S. G. Hright & Ground sulace unslresn Devond toe i
n ALl Rights Reserved n
AmAEAMEERAHRAHAAAE RN KN A AN NN RE AR RN AN Point x Y i
i
POttt er e L PR PR T E LIS TER L PP EL PV L EEEEY 1Y 1 -50.000 50.000 i
. M ) 2 -8.000 50.000 !
» RESULTS OF COMPUTATIONS PERFORMED USING TMIS COUMPUTER w
# PROGRAM SHOULD MOT BE USED FOR DESIGN PURPOSES UNLESS THEY & PROFILE LINE & - MATERIAL TYPE = 2 |
» HAVE BEEN VERIFIED BY INDEPENDENT ANALYSES, EXPERITENTAL ¥ Chimney drain !
» DATA OR FLELD EXPERIENCE. THE USER SMOULD UNDERSTAND THE  » i
® ALGGRITHMS AND ANALYTICAL PROCEDURES USED 1IN THE COMPUTER = Point x ¥ :
® PROGRAM AND MUST HAVE READ ALL DOCUMENTATION FOR THIS »
» PROGRAN BEFORE ATTENPTING TS USE. u 1 111.000 42.000
" » 2 11,000 50.000
L] NEITHER THE UNIVERSITY OF TEXAS NOR STEPKEN &, WRIGHT x 3 111.000 75.000
x {JAKE OR ASSUME LIABILITY FOR ANY WARRANTISS., EXPRESSED OR & 115.000 75.000
® IMPLIED, CONCERNING THE ACCURACY, RELIABILITY, USEFULNESS N S 115,000 50.000
= OR ADAPTABILITY DF THIS COMPUTER PROGRAR. n 3 115.000 43.000
» ]
PERERTTETTS VESTIRTIS TP e L L2 EET S LTSS LT ALV SELLE LIS DL LES B LT PROFILE LINE 7 - RMATERIAL TYPE = 3 :
1 UTEXAS3 - VER. 1,107 - 10/83/9%1 - (C} 19BS-1%%1 S. G. WRIGHT Bottom of dam embankmant. downstream of chimney drain i
Date: Bil7:1994 Timer 14.3B:40 Input #ile: casanll.ixt
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia Point X Y 2
3:1 downstream dam embankment slop#
Upstream #lope analysis, 3:1 slope, PHF plezomatric surface 1 115.000 50,000
. 2 198.500Q $0.000
TABLE KO. 2
LETERIYE ELTELTER LLEEL LSS . PROFILE LIME 8 - MATERIAL TYPE = 23
% MEHW PROFILE LINE BATA W Bottom of dam embankment, upstream of chimney drain
BLEEELT TP LT LY T Y T
Point X v
PROFILE LINE 1 « MATERIAL TYPE = 4
Ground surface bevond dounstreasm toe 1 4.500 50.000
2 111.000 50.000
Point x Y.
FROFILE LINE % - MATERIAL TYPE = 4
1 23%.000 50.000 fottom of foundation soil above undisturbed native seal
2 300.000 S0.000
Point 1 Y
PROFILE LINE 2 - MATERIAL TYPE = 3
Ground surface beyond toe above fgundaticn soil | -@.000 0.000
2 4. 500 44,000
Point X ¥ 3 94,000 44,000
4 106,000 42,000 ’
1 198.500 50,000 < 111.000 42.000
H " 231,000 50.000 s 112.000 42.000 !
? 115,000 4%.000 i i
PROFILE LINE 3 - MATERIAL TYPE * 1 8 117,000 44,000 i
Downstresm dam slope, crest, upstream dam slope b4 230.0C0 44,000 i
1o 233.000 50,000
Foint X Y
All new prafile lines defined - No old Jines retained
1 4,500 50,000 1 UTEXASI - VER. L.107 = )10/13/9%1 - (C) 1985-19%1 5 G. WRIGHT
z $4,500 80,000 Date: B:L7:1994 Time: 14:38.40 Input File: casami{O.txt
3 10E.500 80.000 LASANORO WASH DETEMTION BASIN, Mickenburg. Arizonia
4 198,590 50.000 3,1 downatream dam embankment slope
CASANTO.QUT 8-17-94 2:42p Page 1 of 11




Upstream slope analysis, I)1 stopi, PHF piezometric surface

TABLE ND. 10

HARRRRRARA AP ICRR KRR A F A KA KM RS I PN MR R e s e
M HEW SURFACE PRESSURE DATA - CONVEKTIONAL/FIRST-STAGE COHPUTATICHS n
PG JE2S FEP PRI DN I AA BRI M E 0 0D LD 06 P20 P2 PR I 0 R LM

ALL NEW DATA INPUT ~ MO OLD DATA RETAINED

Surface Pressures -

HNarmal Shear

Foint X Y Pressuras Stress
1 -50.000 S0.000 1800.000 . 000
2 4.500 50.000 1800.000 000
3 #1.500 79.000 -000 . 000

1 UTEXAS3 - VER, 1.107 - i0/13/%9) - (€) 19A5-19%1 5. G. WRIGKT
Date: 8:17:1994 Timer 14:3B:40 foput file: casaniO.t=xt
CASANDRO wASK DETENTION BASIN, Mickenburg. Arizonia
3:1 cownstream dam ambankment slope
Upstream slope analysis, 3)1 siope, PMF pilezcmetric surface

TABLE HD. S

ELLELY PRI LT RL S B EPEL LRI TR LAY IR P LYY T TR LR PR E PE T PREL LR
w NEW PIEZOHETRIL LINE DATA - CONVEHTIONAL/FIRST-STAGE CORPUTATIONS =
(TVEERELILLIETS VS DYSE TR ER LRI ES LILL RTINS TR LA VISRV L TR LR

Line
Ha. Paint X Y

UnLt weilght of water = 62.40 Hater level through dam at hig

i

1 1 -50.000 79.000 Water level through dam at hig
1 2 91.500 79.000  UWater level through Sam At hig
1 3 106.000 74.000  Water level through dam at hig
1 4 111.000 6%.000 Water level through dam at hig
1 H 115,000 50.000 Hater level through dam 4t hig
1 & 198.500 §0.000 WHater level through dam 4t hig
i 7 304.000 40,000 Water level through dam at hig

All new puazometric lines defined = Ho cld lines retained

1 UTEXASY +~ WER, 1.107 - 10713/%1 - (L) 1985-1991 S. G. WRIGHT
Date: H117:1994 Time: 14.38.40 Input file: casanlO.txt
CASANDROD WASH DETENTION BASIN. Wickenburg, Arlzonia
3:1 downitream dam embankment slppe
Upstream slope analysis, 311 slopa, PIF plezometric surface

TABLE NO. 3
LY LT L LR T TP L LR LT P ST LY L O LTSI VT L VL PECVEVE VAR TE Y

n MEW MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST=STAGE CONPUTATIONS »
AP OISR 3OS M

DATA FOR OATERIAL TYPE 1

embankment fil1
Unit weight of material = 120,000

CONVENTIOMAL (I1SOTROPIC: SHMEAR STRENGTHS
Cohgsion = =+ = + = = = =« Q00
Friction angle - - - - - 40,000 degrees

Pore water pressures defined by piezemetric line
Humber of the prezometric line used = 1

Negative pore pressures set %o zerg

DATA FOR NATERIAL TYPE 2

cthimney drain

T CASANIO0.OUT 8-17-94 2:42p

Unit weight of matarial = 120.000

COHVENTIONAL {1SOTROPICS SHEAR STRENGTHS
Cohesion - = - = = - - = . 000
Friction angle - - - - - 40.000 degrees

Pore witer pressures defined by piezometric line
Number of the piezcmetric line used » |
Negative pore pressures set to zero

DATA FOR MATERIAL TYPE 3
compactad Fill in gut coff trencth

Unit weight of material = 120.000

CORVENTIONAL (ISOTROPIC) SHEAR STRENGTHS
Cohesion - - -~ - - - - - .000
Friction angle - - - - - 40.000 degrees

Pore water pressures cdefined by piezometric line
Humber of the piezometric line used = .}
Negative pore pressures set Lo zero

DATA FOR MATERIAL TYPE 4,

native soit
Unit weiaht of material = 130.000

CONVENTIORAL {ISOTROPIC) SHEAR STRENSTHS
Cohesion - - = = - = - = 300,000
Friction angle - - = - - 40,000 degrees

Pore water pressures defined by piezometric line
Kumber of the piezometric line used z |
Kegative pore pressures set to zero

Al new material properties defined - Mo old data retained
UTEXASI - VER. 1.107 - 10/13/7%1 =~ (£ 1985-179) S. G. WRIGHT
Dake: 8;17:19%4 Time: }4:3B:40 Input tile: casanll. tat
CASANDRO WASH NETENTION DRASIN, UWitkenburda, Arizonia

3:1 downhsiream dam embankment slope

Upstrean slope analysis, 3:1 slope, PHF piezcametrit¢ surface

TABLE NO, 1%
PRRNH A R rsl AR A R MR M B e
W NEW ANALYSIS/COMPUTATION DATA »
MARANRR AR R ANA AN RAN AR A MR RRA
Circular Shear Surface(s?
Automatic Search Performed
Starting Center Coordinate for Search at -
X ot 23 .000

Y 140,000
!

Required accuracy for <ritical center (* minimum

tpacing petusen grid pointsy = .500
Critical shear surface not allowed to pass Leiow Y = 44,000
For the initial mode ol search
all circles are lapgdent to horizontal line at -
Y = 44.900
Page 2 of 11




Deoth af crack 2.000 )
TABLE HO. 1B
B bbbl il PR R e e ikl sembmmmme e INMFORMATION FOR CURRENT MODE OF SEARCH = All Circles Are Tarsent H
tHE FOLLOWING REPRESEWT EITHER DEFAULT OR PREVIOUSLY DEFIHED VALUES: te a Horivzontai Line at Yo 4,000
; Initlal trisl astimate for the factor of safety » 3,000 1+Stage
i Center Coorvinates Factor Side Forte
Initial trial estimate for side force inclipatjon = 15.000 degrees af Incliination
(Applicable to Spancer s procedure anly? X T Radius Safety tdegrees] fterations
Manimum nuaber of {teratians sllowed lor
cajculating the factor of saiaty » 40 6. 00 125.00 81.00 5.4%91 1.32 a
21.00 125,00 81.00 3.305 2.99 5
Allowed force imbalance for cenvergence = 100, 0G0 36.00 125.00 B1.0D 3.225 1.04 5
.00 140,00 96.00 4. 308 2.03 7
Allowed moment imbalance {or convergence = 100,000 21,00 180.00 96.00 3,288 J.66 5
Js. 00 144,00 9¢.00 3.320 3.73 K
Tnitial trial values for factor of safety (and side force inclination 5.00 155.00 111,00 4.510 z2.79 6
for Spencer’s procedure) will be kept constant during search z21.00 1%5.00 111,00  3.3%6 3.73 5 i
36.00 15%.00 11,00 1.556 3.08 s :
Maximum subtended ahela to be used for subdivision of the '
circle into slices =  3.00 degrees & 21.00 116.00 66.00  3.287 2.4 5
36.00 110.00 £6.00 3.279 .98 5 i
Search will be continued to locate a more eritical shear S1.00 110,00 $6.00 3.821 3.83 4 i
surface (if one exists) after the initisl mode is complete 51.00 125.00 81.00 4,088 z.98 & H
51.00 . 140.00 96,00 £.572 2.07 7 j
Depth of water in zrack = . 000 k
313.50 122.50 78.50 3.152 4.08 S !
Unit weight of water in crack » 62,400 36.00 122.50 78.50 1.219 1.07 H i
38,50 122.50 78.%0 1.301 1.83 $ :
Seismic coefficient = 000 3%3.50 125.00 81.00 3,152 4.06 s H
38.50 125.00 81,00 3.3t 3.989 5
Conventional {single-stage! tomputations to be performed 331.50 127.50 B3.5¢ 3,157 4,03 5
35.00 127.50 83.50 3.233 3.9% 5
Procedure used to comeute the factor of safety: SPENCER 18.50 127.50 A3.50 3.324 3.93 S
1 UTEXASI - VER. 1.107 - 10/13/9f = (C} t985-1%91 S, G. WRIGHY
Dater B117:19%4 Times 14:38:40 Input filer cazanlO.txt l1.00 129.00 76,00 3119 3.96 s
CASAMORO WASH DETEMTION BASIN, Wickeaburg, Arizonia 313.5¢ 120,00 76.00  3.157 4.08 s
311 downstresm das embankmant slope 36.00 120.00 76,00 3.218 4.10 s
Upstreas slope analysis, 311 siope, PHF plazometric surdace 31.00 122.%0 78.50  3.107 4.0 5
31.00 125.00 B1.00 3.101 4.03 5
TABLE NO. 16
MM 28.50 122.50 78.50 See Message on Hext Lineis)
» NEW SLOPE GECHETRY DATA K . GNLY OME SLICE GEMERATED - CIRCLE REJECTED
EELLTTETEVEEFETTS S S LLELET Y 28.50 125.00 81,00 3,074 3.91 s
28.50 127.%0 a3.50 3.067 1.98 3
NMOTE - NO DATA WERE INPUT, SLOPE GEOMETRY OATA 31.00 127.50 g31.%0 3.101 4.03 S
WERE GENERATED BY THE PROGRAN
26,00 25.00 B1.00 3.083 3.63 S
Slope Coordinates - 26.00 127.50 83.50 3,065 3.74 5
26.00C 130.00 86.00 3.049 .84 5
- foint X Y 28.5¢ 130,00 86,00 3.045 1.9% s
31,00 130.00 84.00 3.10% 4.01 -
1 -50,000 50,000 !
2 -8.000 S0.000 23.50 127,50 83.5%0 3.087 3.44 5
3 4.500 50,000 23,50 130.00 856,00 1,077 31.55 5
4 94,500 80.000 23.50 132,50 EE.50 1,104 .64 5i
5 1¢8.500 80,000 246.00 132.50 68,50 1.045 3.ea S
[ 198,500 50.000 . 2B.50 132.50 B8.50 1,048 3.97 s
? 233,000 50,000
B 300,000 £0.000 23.50 135.00 91.00 1120 3. H
L UTEXAS3 - VER, 1.107 - 10/13/91 - () 1985-1991 5. G. WRIGHT 26 .00 135.00 91.90 1,045 1.89 5
Date: Bi17:1994 Time: 14238440 Input files casantO.txt 28.50 115.00 ?1.00 1.074 3.95 5
CASANDRO WASH DETENTIGN SASIN, Wickenburg, Arizonla 1
1:! downskream dam embinkmeat stope 24,50 i31.00 67.00 3.053 3.7 5
Upatreamn stope anatysis, 3:1 sicpe, PMF pietometric surface 24,00 131.00 B7.00 3.047 31.8¢ s
CASANTO.OUT 8-17-94 2:42p Page 3 of 11




27.50 131.00 B7.00 3.055 3.93 s
24.50 132.50 BE8.50 J.044 3.7 5
27.50 t32.50 B8.50 1.05¢& J.94 s
24.5¢ 114,00 90,00 3. 040 I.e2 5
26.00 134.00 90,00 3.044 l.ey s
27.50 134.00 90.00 1.058 3.94 S
23.00 132.50 88,50 3.149 3.58 5
23.00 134.00 90.00 3.154 3.64 S
23,00 135.50 9L.50 3.15% 1.7 s
24.50 135,90 ?1.50 3.048 3.83 5
26.00 135,50 91.50 3.045 1.89 5
24.00 133.50 89,50  1.08%5 3.75 s
24.%0 133.50 89.50  I.040 3.81 s
25.00 133.5¢0 8%.%0 3.041 3.84 s
24.00 135,00 20.00 3.07¢ 3.77 s
25,00 134,00 $9.00 1.040 3.84 s
24,00 134,50 #0.50 3.076 3.78 s
24,50 134.5¢0 20.50 3.01% 3.82 ]
?5.00 134.50 $0.50 3.040 3.85 s
24,00 135,00 ?1.00  3.082 3.78 s
24,50 135.00 91.00 3.038 3.83 5
25.00 135.00 21.00 3.039 3.85 s
24.00 135.50 91.50 3.caz? 3.7% E
25.00 138,50 91.%0 3.039 3.a8 3

At the end of the current mode of search the most critical

tirele which was {ound has the following values -

X-centar = 24.50 Y-center a 135.00 Ragius » 91.00
Factor of Safety » 3,028 Side Force Inclination = 3.83
UTEXAS3 - VER. 1.107 - 10713791 -~ (L) 19B5-199%1 5. G. WRIGHT

Dater B:r17:1994 Time:; 14:38,49 foput Flles casaniO. tat

CASANDRC WASH DETENTION BASIN, Wickenburs, Arizonja

311 downstream dam embankment s]ope

Upstream slope analysis, 3:! slope, PHF piezometric surface

TABLE NO. 1%
THFORBATION FOR CURRENT MODE GF SEARCH - A1l Carcles Have the

Same Radlus - Radius = 41.000
1+Stage
Center Coordinates Factor Side Faorce
o tnclination
}H ¥ Radius Satety (degrees) Iteratiens
?.50 120.00 91.00 Bottam of circle exteeds allowable
depth - CIRCLE REJECTED
24.50 120.00 #1.00 Bottom of circle sxceeds allouable
depth - CIRCLE REJECTED
39,50 120,00 #1.00 Dottom of circle exceeds allowable
depth - CIRCLE REJECTED
9.50 115.006 9r.00 4,442 2,29 &
39.%50 155.00 ?1.00  3.401 31.48 5
9.50 150,00 91.00 See NMessage on Hext Lineis
CIRCLE DDES NGY INTERSECT SLOPE
24.50 15¢.00 91.00 See Nessage on Next Linels
Last Trial Valuss 21.000 3B.80 41

tLast Tri1al Values Shown Above Are Not Correct Final Values)
FATAL E#iCF 1N CALCULATING FACTOR OF SAFETY
0L, - real CONVERGE WITHIN 40 1TERATLONS

39.%u 150.00 $1.00 2,735 3.50 4

TCASANID.OUT  B8-17-94 2:42p

54,50 135.00 91.00 4.878 i.88 B

54,50 150,00 $1.00 3,837 3.04 5
24.50 165.00 91.00 See Message on Nexbt Linets)
CIRCLE DOES NOT INTERSECT SLOPE
39.50 165.00 95.00 See Message on Next Lined(s
CINCLE DUES HUT INTERSECT SLOPE
54.50 165.00 %1.00 Sea Nessage un Meat Linecs!
CIRCLE NOCS MOT IMFERSECT SLOPE
37.00 147.50 91.00  2.769 1,60 .
39.50 147.50 91.00 2.842 1.43 4
+2.00 147 .50 ?1.00 2.937 l.62 4
37.G0 150.00 91,00 2.760 2.95 4
42.00 150.00 91.00 2.B14 3.56 1
37.00 152.50¢ 91.00 3,240 .59 5
39,50 152.5¢0 91.00 2.063 2.28 s
42.00 152.50 91.00 2.3 3.3% 1
44,50 150.00 91.00 2,917 3.52
44,50 152.50 91.00 2.786 3.49 1
39.50 155.00 91.00 9,094 ~3.77 37
42,00 155.¢00 91.00 3.4B9 .32 &
44,50 155,00 #1.00 2.84] 2.74 4+
40.50 151.00 91.00 2.72% 3.48 1
42,00 151.00 91.00 2.767 .52 1
43,50 151.00 91.00 2.822 1.50 4
40,50 152.50 9i.00 2.78) 2.7 4
43,50 152.50 91.00 2.748 1,43 4
40.50 154.00 ?1.00 3.203 .94 H)
42.00 154,60 9L.00 2.912 2.18 9
+3.50 154.00 91,00 2,755 3.1t q
41.50 152.00 91.00 2.712 .45 4
12.00 152.00 91.00 2.724 3.4% 4
42.50 152.00 %21.00 2,738 3.50 4
11.50 152,50 %1.60 2.72% 3.22 4
42.50 152.50 91.00 2. .48 4
41,50 153.00 91.00 2.772 2.%¢ 4
42,00 153.00 #1.00 2.742 il 4
42,50 153,00 100 2,722 3,30 4
43.00 151.50 91.00 2.71s 3.48 1
41,50 151.50 91,00 Z.730 3.50 4
42.00 151.50 ?1.60 2.745 I1.51 4
41.00 152,00 ?1.00 2,721 3.2%9 4
41.00 152.50 91.00 2,730 3.0 4

At the 2nd of the current mode of search the most critical

circle which was found hax the following vilues -

X-center = 41.50 Y-center = 152.00 Radius =« 91.00
Facter of Salety = 2,712 $ide Force Inclinatien +  3.45
UTEXASI - VER. 1.107 - 1013791 = (L} 1985-1991 5. G. WRIGHT

Dater B:17:1994 Time: 14:38:40 Input f1le: casanlO.tat

CASANDRO WASH DETENTION BASIMN, Wickenburg, Arizonia

3:1 downstresm dam embankment sloce

Upstruam slope analysis, 3:1 stope, PHE prezometric surfacel

TABLE nD. i8
LHFORMATION FOR CURRENT HODE OF SEARCH - All Circles Are Tangent
to a Herizontal Line at ¥ = 61.000

i+5tage
Center Coordinates Factar GSide Force

af Irclination
X ¥ Radlus  Safety (degreas) lterations
Page 4 of 11




i CASANDRD WASH DETENTION BASIN, Wickenburg, Arizeonla -
i i1 downstream dam embankment slopa
: 26.50 137 .00 76.00 Sex Message on Neat Lineds) Upstream slope analysis. J:1 slope, PHF plezometric surface
: DEPTH OF CRACK I8 GREATER THMAN DEPTH OF CIRCLE
i 41.50 137.00 76.00 1.04B 1.38 s TABLE NO, 26 -
1 54,50 137.00 76.00 3.253 3.3¢ S FCP PN AR RN A L KRR R L K
} 24.50 152.00 91,00 Sex Mexsage on Next Linels} N Coordinate. Heighl, Strength and Pore Hater Pressure ]
‘ DEPTH OF CRACK 15 GREATER THAN DEPTM OF CIRCLE n Information for Individual Slices for Coaventional *
! 56.50 152.00 91.00 1.56& 2.97 s K Computations or First Stage of Multy~Stage Computations, «
i 26.50 167.00 106.00 See flessage on Nexl Lineis) *»  tlpformation (s for the Critical Shear Surface 1n the *
. Last Trial Velues = 23.006 18.99 a1 # Lase of an Automatic Search.)
: iLast Trial Values Shown Above Are Not Correct Final Values) LCLETL LR ALLLEL TR VLYY L LLE LV E NS LD EL LV Py Y]
| FATAL ERRDR IN CALCULATING FACTOR DF SAFETY
SOLUTION DID MCGT CONVERGE WMITHIN 40 ITERATIONS Slice Slice Mat]. Friction Pore
! 41.50 167.00 106.00 2.862 1.40 4 No. X Y Weight ‘Twpe Cohesion Angie  Pressure
o 56.50 167.00 104.00 4.004 2.34 6 )
! 32.7 1.1
1‘ 3%.00 149.50 88.50 2.6889 2.02 S 1 39.4 61.0 Jol.3 1 .00 40.00 1120.8
| 43,50 149.50 88.50 2.738 319 4 43.5 £1.0
i 44.00 149,50 88.5¢ 2,767 1.50 4 z 11.9 61.1 1180.0 1 .06 40.00 1119.1
H 19.00 152.00 91.00 2.92¢ 2.42 4 44,3 &1.1
44,00 152.08 #1.00 2.791 3.48 4 3 18.6 61.3 1%38.3 1 .00 40,00 L103.8
39.00 154.50 4#3.50 2.771 2.81 4 5.0 61.5
4].50 154,50 #3.50 2.726 3.47 4 1 £3.4 &l.8 2540.4 1 .00 40.00 1072.7
44, 00 154.50 $3.50 2.B19 I.48 4 55.7 &2.%
5 SH. 1 62.6 2982.0 1 00 40.00 1026.2
40,00 }80.50 89.50 2.7%0 2.68 4 50,4 63.0
41.%0 150.50 89,50 2.724 1.30 4 é 62.7 63.5 12617 i L] 190.00 964.4 i
43.00 180.50 E%.50 2,742 1,50 4 65,1 &4, 1 |
40.00 152,00 $1.490 2.760Q 2.90 4 7 67.3 £4.8 1385.2 1 .00 40,00 #87.% 1
43.00 152.00 #1.00 2.75% 3.49 L] £9.6 £5.5
40.00 153,50 32.5¢ 2.735% 3.0 4+ 3 71.9 68.2 313447 1 .e0 40.00 795.7
41.50 183,50 92.50 2.71% 3.47 4 74.% &61.0 .
43.00 153,80 92.50 2.748 3.49 - k4 76,3 48.0 315%.4 H .00 40,00 689.2
78.5 48.%
41.00 i51.5¢ 90.%0 2.72¢ 1.24 4 el 80.7 59.% 2815.4 H .00 50,00 68,3
41.50 151.50 90.%50 2.715 3.40 A4 az.9 70.9
42.00 151,50 40.50 2.720 3.48 4 i B4.9 72.1 2185.1 1 .00 40,00 413.4
41.00 152.00 #1.00 2.721 3.29 4 87.0 73.2 .
42.00 152. 00 %1.00 2.724 3.49 L] L2 ge.0 74.4 1823. 4 1 .06 40.00 28a.p
45.00 152,50 %1.50 2.8 3.3% 4 PL.1 75.7
41.50 152,50 ) ?1.50 2.1 I.47 4 13 91.3 5.8 141.0 i .00 40,00 198.2
42.00 152.50 81,50 2.727 3.48 4 91.5 76.0
i $92.8 t6.9 779.2 1 .00 40,00 109.2
At the end of the current moda of search the most critlca] 94.0 7.7
cirele which was found has the following values - 15 94.2 7.8 107.2 i .00 40,00 15.0
X-genter = 45,50 Y-center = 152.00 Radiuz = 91,00 T o944 78.0 )
Factor of Safety = 2.712 Side Force Inelination = 3.45 1 UTEXAS3 - VER. 1,107 - 10713791 - (£ {985-1991 S. G. WRIGHT
i UTEXAS3 - VER. L1.107 - 10713791 - (L} 19B5-19%1 5. G. WRIGHT Dater B:17:1994 Time: 14:38:40 fnput file: casanil txt
Dater 8117(1%94 Time: 14:38:40 Input fller casanld, bxt CASAMDRO WASH DETENTLON BASIN, Wickenburg, Arizenia
CASANDRO WASH DETENTION BASIN, Wickenburg, Arlzonla 311 downstream dam embankment slope
3:1 cownstream dim smbankment siope Upstream slope analysis, 3:1 slope, PHF piezometric surface
Upstream slope analysis, 31l slope, PHF piezometric surface s
TABLE HO. 27
TABLE No, 21 KM HARA R A MR AN R NRA KRN AARARRA KRN HRAHRKARKRRANRRANA R A m N R
wamam  1-STAGE FINAL CRITICAL CLRCLE INFORMATION  wwwmew mn Seismic Forces and Forces Due %o Surface Pressures dor »
X Coordinate of Center = = = - - = = 41.500 W Individual Slices for Conveniional Computalions or tha n
¥ Coordinate of Center - - = = = = = 152,000 n First Stage of MNuiti-Stage Compytations, n
H Radius + + = = = = = = = = =~ = =~ .. £1.900 n {ipformation s for the Eritical Shear Surface in the ]
1‘ Factor of Safety - - - = = + = = = « . nz n Case of an Automatic Search.} n [
‘; Side Force {nclination - - = = = = = 1.45 T R R N L P P T T P P PR T TP PP ]
i !
i Humber of circles kried « = = = = = 14% FORCES DUE TO SURFACE PRESSURES i
; No., pné cyrcles F cale. for - - - - - 137 Y for i
: 1 UTEXAST - VER. 1.107 - 10/13/95 - (C) 1985-1991 5. G. WRIGKT Slice Betsmic Seismig Narmal Shesr :
Date: B:17:19%4 Time: 14:3E:40 Input filer gasaniO.txt No. X force Force Force force 1 i
CASAN10.0UT 8-17-94 2:42p page 5 of 11




1 39.6 a. 61.4 4261, 0. 19 & 6l.7
2 43.9 a. 62.1 LELTN g 43.8 &1.1
3 48.6 0. 63.0 4440, Q. 8. ¢ 64.7
4 51.4 Q. 84,1 I927, a. 531.3 66.3
S SB. 1 0. &65.2 1414, 0. S58.Q 467.8
& 42.7 o. 56.5 2906, 0. s2.7 69.4
7 67.3 G. 7.9 2407, [N 67.3 70.9
B 769 0. 6%.4 1923. 0. 7l.8 72.4
9 76.3 [ 70.9 1438, o, 76.2 71.9
16 80.7 a. 72.6 1616, 0. g0.5 75.3
11 a4.9 0. 74.4 602, o, 84.7 76.7
1z 84.6 0. 76.3 219. Q. g88.5% 78.0
13 91.1 a. 77.4 2. 0. ?L.2 78.9
14 2.8 Q. - 78.1 Q. 2. 92.8 T79.4
15 4.2 g. 8.9 o, o, 94.2 79.9

UTEXAS3 - VER. !.107 - 10/$3/91 - (C) 1985-1991 5. G. WRIGHT
Date:r 8:17:1994 Time. 1413840  lInput file: casaniO.bxt
CASANDRD WASH DETENTION BASIN, Wickenburg, Arizonla

3;! downstresa dam embankment slope

Upstrean slope analysis, 3:1 slope, PAF plezometric surface

TABLE NQ, 29

L DR DT 0 DT 0 D D9 M LLEEL L] PIELTEETL LY P Y: T

% lnformation Generated Durlng Iterative Solution for the Facter n
» of Safety and Side Force Inclination by Spencer’s Procedure M
Pt P P LLLE LG L CER DTS LS R PRI PR LR LS BB LS ER T EELED L]

Trial Trial
Factor Side Force Force Moment Delta
Iter~ af tnclination [Imbalance Imbalance Delta-F Theta
ation  Safety (degreas) {lbs,? (ft.-lbs.? (degrees?

1 3.000Q0C 15.0000 -, 48277E»02 L4281E+405
First-prder correctichs to F aad THETA ......... ~.325€+00 -.112E202
Values factored by .74BE+00 - Deltas tog farge  -.249€+00 - 85978}

2 2.75082 6,405 «, 56746E#02 L13L4E€405
First-ordes corrections to F and THETA ... .... .. = 41SE-Q1 +,Z99E+01
Second-order correction « lteration 1 ..., Vv "L 399E-01 -.299E+0)
Second-order correction - lteration 2 .+ 399E-01 -, 2996401
3 2.71093% 3. 4153 L1776E+00 -, 121BE*D3

.7326-03  .334E-01
L782E-03  , 344E-0t
L771E-03  ,352E-04
e L79IE-03 . 36QE-D1
.B11E-03  .36BE-0OL
ceas LB30E-03 . I74E-01
e LBS0E-03 .3B3E-QI
civeie.  .B70E-03 .391E-OI
LB8%E-01 . 3I99E-D1
.90%E-03 . 407E-01
L928E-03 . 41SE-01

First-cerder corrections to F and THETA
Second-order correction - lteration
Second-order correction - Itaration

Second-order correcticn - lteratien
Yecond-order correction - Jteratioca

Secaond-order correction - Itaration
Second-order terrection - Iteration
Second~order correction - [teration
Second-order cocrection - jteration

- T T Ay Y

Second-order correction - lteration ¢
Second-order correction - lteration 10 ,,..
SECGND-ORDER CORRECTIONS D1D WOT COWVERGE

JN 10 ITERATIOMS - FIRST-ORDER CORRECTOMS

USED
4 2.71148 J.44B9 -, 109SE-02 .5069E-01
First-order corrections to F oand THETA ... . ... LB36E-04 .BZ4E-05
Factar of Safety - - - =« = - < z.242
S1de Force Inctination « - -« 148
Beaher gf Jlecationy - - 0 s 4

WIEIASSY - VER. 1.107 - 10713791 - 1C) 19B5-19%1 5. G. WRIGHT
Fate: 8. 17:1%9a Tuime. 14:318:40 Input f1te: casanid tat

CASAN10.0UT 8-17-94 2:42p

|

CASANDRG WASH NETENTIGH BASIN, Wigkenburg, Arizenia
311 duuwnstream Jam embankment slope

Upstream slope snalvsis, 3:) slope, PiiF prezometrigc surflace

TABLE HD, 1B

FRANMARNER AR AR S H g A R AAKARKRAR AR MRRANKARRMAARRA AR R AR N ANRA %A
W Final Results for Stresses Along the Shear Surface L]
m  (Results for Critical Shear Surdface in Caze of a Search.)

FN LR R A AR H R A A i RO R R M R MLT A NI KM NI M A NN R Y

SPENCER’S PROCEDURE USED TO CONMPUTE FACTOR OF SAFETY
Factor of Safety = 2,712 Sige Force Inclination = 31.45 Deagrees

------- VALUES AT CENTER OF BASE OF SLICE--ssr----
Total Effective
Slice Normal Hormal Shear

Na. ¥-center Y-center Strass Stress Stress
i 19.6 61.0 1177.% 57,1 17.7
2 13.9 61,1 1252.2 132.% 41.1
3 1B8.6 61.3 1305.4 201.6 62.4
4 £3.4 61.8 1326.4 263.7 78.5
5 8.3 &2.6 1316.0 289.8 89.7
& 62.7 63,5 1275.4 3.0 56.2
? 7.3 &8.8 1205.4 317.9 98.4
2] 71.9 £6,2 11e7.2 3115 96.4
q 75.3 58.0 7 98:.B 292.& %0.5
i0 80.7 69.9 Bl0.4 2621 Bl1.1
13 84.9 2.1 654 .4 221.9 489.4
12 B%.0 Ta.A 455,1 170.3 2.7
13 9.3 75.8 318.0 1398 43,3
14 92.8 7¢.8 269.7 160,86 49,7
15 F4.2 77.8 203.1 188. 2 s8.2

CHECK SUMS - ¢ALL SHOULD BE SHALL)

SuM OF FORCES IN WYERTICAL DIRECTION = 00 4= L134E-02)
SHOWD NOT EXCEED . 100€403

SuM OF FORCES TN HORIZONTAL DIRECTION o LO0 s (T7IE-0D)
SHOULD HOT EXCEED L 100E103

SUH OF HOMEMTS ASOUT COORUINATE ORIGIN = -.0t  (+ -, 133E-D1}
SHOULD HOT E€XCEED L LOGE+GY .

SHEAR STRENGTH/SHEAR FORCE CHECK-5uUn i .00 (e (729E-0T)
SHOULD MOT EXCEED 1908403

DTEXASY - VER. 1.107 - 10/13791 - (C) 1985-1991 5, &, WRIGHT
Date: B.17:19%4 Time: 14:38:40  Input files casanlO.txt
CASANDRD WASH DETENTION BASIN, Wickenburg, ArizZonia

3:1 downstrean cam embankment slope

Upstream slooe snaiysis, 3:1 slope, PHF piezometric surfice

TABLE Hp. 19
hAmm AR AR AR s R A R AR AR RN R R A AARRRA R R AR RRAANRA AR
n Final Resulta for Side Farces and Stresses Between Slices, A .
n (Resulls Tor Critical Shear Suriace i1n Case of & Search.)
ARA AR A RR AR AR KRR AR KRR KR AR R EX R RRARRRREANNANAN
i
SPENCER 'S PROCEDURE USED TG COMPUTE FACTOR OF SAFETY

Factor of Satety = 2,71% Si1de Force Inclination « 3.45 Degrees
-------- “eesoes URLUES AT RIGHT S10E OF SLICE =---evm-ciuamoan
Y-Coprdg, of Fraction S1gma Sigma
Stice Side Side Force af at at !
LI Ry aht Furce Location Height Top Bottom

“page 6 of 11




/PIEZOMETRIC SURFACE

- SURFACE PRESSURE

/

CRITICAL CIRCLE

SLICES USED IN /

STABILITY ANALYSIS -~

STATIC, UPSTREAM SLOPE
SLOPE STABILITY ANALYSIS

CASANDRO WASH RETENTION BASIN
FILE NAME: CASAN 10




y
1
|
H
!
i
t

i 1 41.5 1509, &1.7 B 1202.8 1056.4 Naximum nusber of lterstions allowed for =
H 2 5.1 3518, 62.5 509 1169.7 1054.6 calculating the tattor ol safety = 4G
1 51.0 4330, s1.5 .01 10810 1075.1
! 4 55.7 5119, 64.6 L4191 975.2 109s8.1 Alloved feorce imbalance {or convergenge 100, 000
! 5 0.4 5477. 5.7 181 859.3  1075.6 -
! & 85.1 S421. £7.0 AT2 140.2 103%.6 &llowed moment inbalance for convergence = 100. 000
: 7 69.6 5002, 8.3 .443 620.0 977.1
; 8 FA PR} 4281, 49.8 .453 499. 8 8g7.¢ Init:al trial values far factor of safety tand side force inciination
' 9 78.5 3149, 7i.4 447 379.1 773.0 for Spencer s procedure) wili be kept constant during search
| 10 82.8 2314, 73.1 429 256.7 634.1
f 1 87.0 1302, 4.9 404 127.5 475.6 Haximum subtended angle to be used for subdivision of the
i 12 1.1 450, 6.8 . 300 -28.1 1.7 clrele into slices = 3.00 degraes
i 13 7.5 173. 76.8 .286 -34.8 280, 4
{ 14 4.0 37. 77.8 . 0é4 -27.7 61,9 Search will be continued ta locate & more criticat shear
i 15 94.4 0. 26.9 PELOW -, 1 PR surface (il one eaists) after the Inltidl mode is complete
1
i Depth of water in ¢rack = .boeo
i CHECX SUMS - (ALL $4OULD EE SHMALL)
i SuM QF FORCES IN VERTICAL DIRECTIOH - .00 (e 136E-02% Unit weight of water In crack * 42,400
SHOULD KOT EXCEED ,100E+03
SUM OF FQRCES IN HORITONTAL DIRECTION = .00 e (773E-CH) Conventionasl (single-stige) <omputalions to be parformed
SHOULD NOT EXCEED L1G0E+03 '
sun OF HCHENTS ABOUT COORDINATE ORIGIN = -,01  te - 1315-01) Procedure used to compute the lactor of sifely: SPENCER
. SHOULD NOT EXCEED L100EG3 1 UTEXNS3I - VER. 1,107 -.10113!91 = (Cy 1985-199) &, G. WRIGHT
i SHEAR STRENGTH/SMEAR FDRCE CHECK-5UR . L00  fe [ 729E-03) ) Date: B:17:1994 Time: 14:18:40 frput file: casanlO.tat
3 $HOULD KOT EXCEED . 100E+Q3 CASANDRD HASH DETENTION BASIN, Wickenburg, Arizonia
; 1 UTEXAST - WER. §.107 - 1G/13/91 ~ {C) 1985-1991 S. G. HRIGHT 311l dounstreim dam embankment slops
I Dater 81711994 Time: 14138.:40 trput filer casani0.tat Upstream slope analysis, 3.1 slope, PHF piezometric surface
: CASANDRO WASH DETERTION BASIN, Wickenburg. Arilonia
! 3:1 gownstressm dam embankment slops TABLE HO. 18
t Upstream 3lope analysis, 3,1 siope, PHF ptezomatric surface INFORHATION FUR CURRENT NODE OF SEARCH - All Circles Are Tangent
: to & Horyzontal Line at ¥ s 41,000
TABLE MO. LS B et el el el ansean
MMM RN NN AN AR R AU NI H AR M WA AR 1+5tage
* HEW ANALYS{S/COMPUTATION DATA & Center Coordinates Factor Side Force
; AR RN AR R MM KA AR R AN R AR AR A of Inclimation
} X ¥ Radius  Safety  (degrees)  Iterations
Circular Shesr Surfacels]
Autnmatic Sesrch Perforaed LA 1%, 007 81,00 z.034° 2.7 4
2100 Lolou 1,00 1.923 5.0 5
Starting Center Ceordinate for Search at - 35.00 12%.00 ni.oo 1.9%07 7.17 5
X = 21.000 6,00 110.00 94.00 2.621 1.82 4
Y a 140,000 21.00 140.00 9?6.00 1.5%2¢ &. 04 5
36.00 140. 00 96.00 1.926 7.0 S
Required accuracy for gritical center {= minimum 5.00 155.00 111.00 2.465 4.40 4
spacing between grid points) » . 500 21.00 15%.00 111,00 1.%54 6.22 s
3s.00 155.00 111.00 1.998 &.75 H
Criticsl shear surface not allowed to pass below Y = 44.000 -
21.00 110.00 44,00 1.890 4.55 &
For the inttia) mode of search 16,00 110.00 66,00 1.9%58 6.88 1
all clrcles are tangant to horizontal line at - . 51,00 110.00 856,00  2.249 7.26 [
Y 44000 51.00 125.00 B1.00 2,288 [ : 0 H
51.00 140,00 96.00  2.408 6,38 4 !
Seismic coefficient = 100
&.00 95.00 S1.00 1.641 .B3 &
Dapth of crack & 2,000 21.00 95.00 51,00 2.008 3,56 5!
16.00 95.00 5i.00 2,124 .77 4
- 6.00 {10.00 64.00 30144 1.B8 1
TME FQLLOWING REPRESENT EITHER DEFAULT CR PREVIQUSLY DEFINED VALUES:
18,50 107.50 63,50 2.020 3.81 S
Initial trial estimate for the factor of safety s 3.000 21.00 107 50 £3.50 1.906 4,40 &
. 23.50 107.50 43.80  1.500 4.84 &
! Initial trial estimate for side foree inclination = 15.000 degrees 18.50 it0.00 66,00 2.044 3.94 g
! {Appligable to Spencer s pracedure only) Z3.5¢ pia.og &6. QU 1.884 5.00 5 !
) 18,50 112.50 60.50  2.05% 4.08 5 :
Page 7 of 11




: 21.00 i12.50 48,50 1.87% 4.7 H 23.09 138.50 92.50 1,858 4,25 5
‘ 23.80 112,50 48,50 1.8 5.16 5
: 2+4.00 134.50 90.50 1.803 6.431 5
246.00C 110.00 66,00 1.887 S.43 s 24,50 134.50 20.50 1.%79 £.5% 4
26.00 112.50 4B.50 1.8 5.59 5 25.00 134,50 90,50 1,781 6,60 &
21.00 118.00 71.060 t.86) 4,86 s Z4.00 135.00 91.00 3.BO7 &6.43 H
23,50 115.00 71.00 1.B56 3.1 5 25.0u §35.00 91.00 1.781 4. 60 &
26.00 115.00 71.00 1.857 S.74 S 24.00 135.50 %1.50 1.6810 4.43 S
24.50 135,50 91.350 1.704 6.55% 3
E 21.G0 17,50 73.50 1.863 4.%8 5 5. 00 115.50 91.5C L.7a1 .41 )
- 23.56 117.50 71.50 1.843 5.46 s
. 26.00 117.50 73.%50 1.844 5.89 < At the end of the Current mode of search the most critical
: circie which was found has the following values - !
i 21.00 120,00 714,00 1.89% 5.0% S I-center 3 24.50 Y-center = 135.00 Radfus = 9t.00 i
v 21.50 120.00 76.00 1.831 5.6t $ Factor of Satety @ 1.779 Side Force Tnclination = 4,56 i
; 28,00 120.00 76.00 1.832 &,04 H L UT£xAS3 - VER. 1.107 - 10/i3/%1 - (0} 198%-1991 5. G. WRIGHT ‘
I Date: 8:1711991 Time: 14:39:40 Input file: easanlC.txt H
i 21.00 122.50 78,50 1.915 5.16 s CASANDRD WASH DETENTION BASIN, Witkenburg. Arizonia i
21.50 122.50 78.5%0 1.820 5.8 5 3§ downstresm dam embankment slope !
26,00 122.50 7E.S0 1.820 £.19 5 Upstreas slope analysis, 3:1 slope, PNF piezometric surface :
21.00 125.00 a1.00 1.923 5.28 S TABLE HO. 19
23,50 125.00 B81.00 1.809 5.90 5 INFORMATION FOR CURRENT HODE OF SEARCH - All fircles Have the
24.00 12%.00 B1.00 1.809 &.34 s Same Radius - Radius = ?1.000
2:.00 127.50 81.50 Canter of circle falls outside of 1-5tage ;
current grid - Grid re-initialized Center Coordinates Facter Side Force
of In¢lination
21.00 122.50 7@.%0 1.91% 5.16 5 3 T Radius Safety (dagrees) lterations
23.50 122.%0 78.50 1.B2G 5.76 s
26.00 122.50 79.50 1.820 6.1% 5
21.00 125.00 81.00 1.923 5.28 H 9.50 120.60 $1.0C RBottom of circle exceeds allowable
26.00 125.00 B81.00 1,809 4.3 -3 depth - CIRCLE REJECTED
21.00 127.50 831.50 1.927 .41 5 24.50 120.00 91.00 Bottem of Ctrcle exceeds allowable
21.50 127.50 a1.50 1.799 6.05 é depth - CIRCLE REJECTED
26.00 127.50 43.50 1.€00 %.48 3 19,50 120.00 41,00 Bottom of circle exceeds allawable
depth - CIRCLE REJECTED
21.00 130.90 B&. 00 1.92¢9 . 5.54 s %.50 115.00 %1.00 2,442 1.99 4
21.50 130.09 B5.0D 1.795 6.18 7 39.50 135.09 91.00 1.987 T.14 5
25.00 130,90 B85.00 1.792 6,60 & 9.50 150,00 $1.00 $ee Hessage on Next Linels)
CIRCLE DOES NOT IHTERSECT SLOPE
28.50 127.50 831.50 1.811 6.7% S 24.30 150. 00 91.00 See Hessage on Nest Lins(s)
28.%9 130.900 85,00 1.808 6.84 & Last Trial Values & 12.873 12.08 15
231.%0 132.50 68,50 1.818 6. 24 5 tLast Trial Values Shown Above Are Hot Correct Final Values
246.00 132.50 BggB.s0 i.788 b.46 & VALUE OF SIDE FORCE INCLINATION BECARE OUTSIOE RANCE OF
28.50 132.50 B8.50 i.807 4.87 & FROM  -20,00 30 EQ,.00 DEGREES ;
l9.%90 150.00 91.00 1.5B83 .04 & H
23,50 115.00 91.00 1.830 6.32 S
24,00 135.00 95.00 1.787 6.70 & . 54.5G 133.00 $1.00 2.528 .26 4
28.%50 £35.00 21.00 1.807 6.88 [ 54.850 150,00 %1.00 1.970 6, 84 5
24.50 165.00 71.00 Sae Nessase on Next Ling(s)
23.50 137.50 21.50 1.842 4,35 H CIRCLE DOES ROT IMTERSECT SLOPE
26.00 132.50 9231.%0 iy 6.73 é 39.50 165.00 $1.00 See NMessage on Next Lineis
28.50 132.50 23.50 1.809 6.89 ] C1RCLE DOES NOT INTERSECT $LOPE ‘
. 54.50 165.00 91.00 See Message on Hext Linels}
24.50 133.50 89.50 1.780 6,52 7. CIRCLE DGES NOT INTERSELT SLOPE
25.00 133.50 8%.50 1.787 &.67 &
27.%0 133.50 89,50 1.798 .60 [ 37.00 147.50 91,00 1.60% &.23 6 i
24.50 135.00 91.00 1.7 &.56 6 3%.50 147.%50 #1.00  1.651 6. 44 s i
27.5%9 135.00 21.00 1.7%8 6.82 é 42.00 147.50 %1.00 1.704 §.40 3
24.50 136.50 32.50 1.794 6.54 [ 37.00 150.00 ¢1.00 1,875 5.33 3
26,08 136,50 $2.50 1.787 6.72 6 42.00 150.90 - #1.00 1.629 é.29 &
27.50 136.50 92.50 1.799 6.82 3 17.00 152,50 ?1.00 1.70% 2.44 3
19.5u 152.50 91.00 1.59s5 4.43 6 !
23.00 133,50 89.50 1.846 615 s 4200 152.50 9:.00 1.55%9 5.81 7 ;
23.00 135.00 91.00 1.8%1 &.21 H

"CASANTO.OUT  8-17-94 2:42p S .  Page 8 of 11




44.50 150,00 1,00 1.884 .15 4 CIRCLE DOES NOT INTERSECT SLOPE _
44.50 152.50 91,00 1.806 6,10 & 14,00 139,90 76,00 },729 2.37 6
1. 50 155,00 91.00 z.n? 2,60 El t2.0Q 132,00 76.00 1.074 &.BO &
K (45, Gy vi.00 .28 2.7 A ooy 1% 00 #1.00 See Hesasge on Hest Laneis
41,50 155,00 $1.00 1.582 5.0z [ DEPTI OF CRAGCK 14 GRLATER THAR DEPTIL OF CEIRCLE
59.00 154,00 91.00 2.001 4,83 5 -
? 40.%0 15).00 91.0Q0 1.572 5.97 4 29.0m te%. a0 106,00 Seer flessage on Neal Linets
; 42.00 151.00 51.00 % 1.59% &.82 4 DEPTIL OF CHACK 15 GREATER THAN DEPTM OF CIRCLE
; 43 .50 151.00 91.00C 5,630 6.2% & 44 .00 167.00 106.00 1,642 &.11 &
H 40.50 152.50 #1.,00 §1.571 5.09 & 5%.00 16%.00 106. 00 2.17% 6,74 s
H 43.50 152.50 91.00  1.584 6.00 [
! 40.50 154.00 @), 00 1,698 2.88 & 41.50 151.50 88.50 1.670 3.22 &
| 52,00 154.00 21.00 1,407 4.15 & 44,00 181,50 B8.50 1.566 .33 7
i 43.50 154, 00 . 91,00 1.559 S.46 7 £.50 151.50 88.50 1.58% 5.9% &
, 41.50 154.00 #1.00 1.6 3.88 &
41.5%0 152.00 91.00 1.562 5.88 7 14.50 154,00 91.00 1.604 6.03 &
42.00 152.60 g1.00 1.57¢ 5.76 L] 41,50 156.50 93.50 1.598 4.53 &
42.50 152.00 91.00 1.5B0 §.01 4 4400 156.50 93.50 1.561 5.89 7
41,50 152.50 %1.00 1.558 5.62 7 46,50 136.50 91.50 1.621 6.0% &
42.50 152.50 ?1.00 1.56%5 5,90 7
41.50 153.00 93,00 1.566 5.24 ? 42.50 152.50 89.50 1,604 4.19 [
42.00 153.09 41.00 1.55% 5.51 7 44.00 152.50 8%.50 1.540 5.49 7
£2.50 153.00 1.00 1.557 5.1 ? 45,50 152.5¢ B%.50 i.572 .91 7
42,50 154.00 91.90 1.587 4,75 L]
43,00 152.5%0 91.00 1.574 5.95 € 45.50 154,00 91.00 1.580 5.95 [
43.00 $53.00 91.00 1.559 5.85 7 42.50 153.50 92.50 1.501 s.10 B
42.00 153.50 91.00 1.578 5.03 & 44,00 155,50 $2.50 1.5%8 5.8% ?
42.50 153.5¢ $1.490 1.562 5.35 ? 45.50 155,50 92.50 1.%89 5.98 &
43.00 153.5%0 $1.00 1.557 5.5% 7 :
43,50 153,50 9C.50 1.562 5.18 &
43.%50 153.00 21.00 1.569% £.90 & 44.00 153,590 90.50 1.557 $.63 7
43.50 153.50 91.00 1.557 5.78 7 414,50 153,50 90.50 1.557 5.81 7
42.50 154.00 $1.00 1,587 4.75 é 43.50 15400 91.00 1.559 5.44 a
43.00 154.00 91,00 1.57¢0 S.14 B 44,50 i54.00 91.00 1.55% 5.8% 7
43.50 184,50 91.50 1.557 .54 7
44,00 153.00 #1.00 1.579 5.95 & 44,00 154,50 91.50 1.555% 5.75 7
44,00 151.50 91.00 1,564 %.87 & 44.50 154 .50 91.50 1.561 5.8 7
44.00 154,00 %1.00 1.5%56 5.69 7
43.50 155,00 92.00 1.555 .61
44,50 153.80 91.00 1.574 $.92 4 44.00 155,00 92.00 1.55% $.81 7
44,50 154.00 9t.00 1.559 5.85 ? 44 .50 155, 00 $2.00 1.544 5.08 L]
43.50 154.50 95.00 1.58% 4.90 &
44,00 154.50 91.00 1.567 5.2% & At the end of the current pode of search the most critica
44,50 i54.50 91.00 1,558 5.59 7 circle which was fpund has the fellowing values -
X-center = 14,00 Y-center = 154.50 Radius F1.50
At the end of the current mode of search the most critical Factor of Safety = 1.55% Side Force Inclination = 5.7%
circle which was found has tha followling values = - i UTEXASI - VER., 1.107 - 10/13/91 =« (£) 1985-19%1 5. &. WRIGHT
X-centar # 44,00 Y-canter 154.00 Radius + %1.00 Date; H:17:19%4 Time: 14038:%40 fnput File: casani® tat
Factor of Safaty = 1.556 Side Force Inclination = 5.4% CASANDRO WASH DETENTION BASIN, Wickenburg. Arizonia
1 UTEXAS3 = VER, 1.107 - 10/13/91 ~ (T} 19895-1991 S, G. WRIGHT 1:1 downstream dam embankment slope
Date:r B:17:1994 Timar 14:38:40 Input filer casanlO.txg Upstream slupe analysis. 3:1 slope, PHF piezometric surface
CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonta
3.1 downstream dam eabanknent slope TABLE RO. 21
Upstream slope analysis, 3:1 siope, PBF plezometric surface amuan  1-STAGE FINAL CRITICAL CIRCLE INFORMATION xxmun '
X Coordinate of Center - - « =+ = = 44,000
TABLE ND. 1B Y Coordinate of Center - - - « = = - 154,500
INFORMATION FOR CURRENT fCDE OF SEARCH - All Circles Are Tangent Radius = = = = = + = = = = =  « - - 91.500
to a Herizontal Line at Yo+ 63.¢00 Factor of Safety « = = = = « « « = - 1,555
anmmmsascsaam- O sssan EEE T Side Force Inclination - + « « » = - 5,75
1~Stage
Center Coerdinates Factor S$Side Force Number of circles tried - -~ -~ - - - 1§78
af Incllnation Ha, of circles F cale. for - - =« - 167
H Y Radius  Safety  (degreas) irerations 1 UTEXAS3 - VER. 1,107 ~ 10713791 - (L) 1%85-19%1 5. G. WRIGHT
Date: B:17:1994 Time: 1403840 Input file: casanlD.txt
CASANGRO WASH DETENTION BASIN, Wickanburg., Arizenia
29.00 139.00 76.00 Sek Hessage on Hent Line(s) 311 downstream Jdam embanknenl siope

TTCASANT0.OUT 8-17-9%4 2:42p ‘page 9 of 11




Upstream slope analvsis, 3] siope, PMF plezometric surface

TABLE NO. 24

IR E T LR L BT PP LRI LI PP ELE LR LI ETE RV RV

" Coordinate, Weight, Strength and Fore uWater Pressure "
»  Information for Individual Slicas for Conventional n
A Computations or First Stage of Multi-Stage Computations. n
u  (lnformation ia for the Critical Shear Surface in the "
M Caxe of an Automatic Search.) L]

PR PL PG DL B JE FUA TR M D6 DM MG 0 D6 T30 56 DD B0 3K U DG D00

$lice Slice Natl. Frictlon Pore
Ne, X Y Weight Type Cohesion Angl e Pressure
43.5 63.0
1 43.8 6J.0 5.0 i N 44,00 293.4
14.0 63.0
2 46. 4 63.1 S18.4 { 09 40.00 994.5
48.8 631
3 51,2 63,3 128¢.2 ! .00 40.00 973.8
53.¢ 61.5
4 | 85,9 3.8 189%.3 1 L00 40.00 947.6
58.3 64.1
5 60.7 4.8 2351.3 1 .00 40.00 900.9
83.0 £5.0 ’
6 65,4 £5.4 2441.5 1 .00 40,00 8la.7
$7.7 66.1
7 70.0 66.8 F 8 PN 1 .00 40.00 751 .4
72.3 £7.5
8 74.5 £8.3 2745. 4 H .00 40.00 66%.1
756.8 &9.1
k4 7%.0 70.0 2570.7 H .00 40.00 5862.0
a1.2 70.9
to 83.4 71.9 22%7.% t .0o 40.00 440.4
8s5.5 73.0
i1 47.6 4.5 amsy 1 .00 40,06 304.8
89.7 75.1
1z 90.6 5.8 415.6 1 .00 40, 00 201.4
91.5 746.3
13 92.7 77.¢ 673.7 1 .00 1¢.00 8.3
93.9 77.8

I UTEXAS] - VER. 1.107 - 1¢/13/9% - (0} 1985-1%91 5. G. WRIGHT
Date: B8:17:11994 Time: 14:38:40 Input Files casaniO.txt
CASANDRO WASH JETENTION BASIN, Hickenburg, Arlzonia
3:1 downstream dim embankment slope
Upstream slope analysis, 3:1 slope, PNF plezometric surface

TABLE ND. 27

T L L L L L PR R S TP E LR LT L T ST P LR PR LY R T L]
% Seistmic Forges and Forces Due to Surfaca Pressures for
» lIndividual Slices for Convantional CLomputations or the =«

A First Stage of Aulti-Stage Computaticns. "
(Information 1% for the Critleal Shear Surface in the Ll
n Case of an Automatic Search.)} L}

ROAA MR AR AR RN AN A MRS A RN RN R RH A AR AR R AR NN

FORCES DUE TO SURFALE PRESSURES

Y for
Stice Seismic Selamic Normal Shear

No. 1 Force Forer Force Force X Y

1 41.8 Q. £3.0 516, 0. 41.8 &3,
2 5.4 sz, 43.5 4711, 0. 45.4 64.0
: 3 51.2 129, &4 4 1200 Q. s &5.5
i 4 55.9 190, 45.5 6B Q. £8.9 ‘87,1
i s Q. s0.6 €8.7

80.7 235. 6.6 1167,

CASANTO.OUT  B-17-94 2:42p

5.4 264, 67.9 2656, 65.3 70.3

[ Q.

7 70.0 277. 69,3 2}56. c. 69.9 71.B
g 74.% 275. 70.8 1671, o. 74.4 73.3
¥ 79.0 257, 72.4 1206, @. 7B.% 74.8
10 al. 4 22s. 74.1 766, . 93.2 6.2
1t B?.6 182. 5.9 154, Q. ar.1 .6
12 bl 52. .z 33, 0. 0.3 8.4
13 92.? &7. 78,2 Q. Q. 2.7 79.4

UTEXASI - wER. 1.107 -~ 10713791 - {C} 1985-1991 S. G. WRIGHT
Dater B8:17:1994 Time: 14:38:40Q Input ftle: casan!D. t=xt

CASANDRO WASH DETENTION BASIN, Wickenburg, Arizonia

3:1 downstrasm dam embankaent slope

Upstream slope analysis, 3i! slope, PNF plezometric surlac!.

TABLE w0, 29

IR L0030 0K P DL AL 06 R IR MMM M B3I S M N R
#  lnformation Generated During lterative Solution for the Factor
® ot Safety and Side Force Inclinatfon by Spencer’s Procedure ]

RSB VI LEEE L ECT VR L VRIS EE TR LIV PP VIR PEA T EURYE TP T B

Trial Trial
Factor Side Force Forge foment Jelta
lter- of Inclination Imbalance Imbalance Delta-F Theta
ation Safety tdegrees) tlbs.) (4t.-lbs.} Idegrees)

1 3. 00000 15.0000 LR2I0EH04  « BTOSE+QS
Firstrorder corrections to F and THETA ......... -.254E+01 - J62E401
Values factored by ,197€+00 - Deltas too large -, SOCE+GO -.71SE+00

? 2.50000¢ 14,2855 J1732E+04 -, 6503E+05
First-order corrections to F and THETA ........ - =.137E+0L -,1BBE+0L
Values factored by .36SE+00 - Deltas too large - SO0E+00 ~, (42E401

1 2, 00009 12,8675 JPA1IERDT - T196E0S

Firsteorder corrections to F and THETA ......... <. S11E+00 -.42SE+01

Values factored by .97BE+00 - Celtas tooc large -, SO0E+00 =, 41SE+0L
4 1,50000 8.7142 -.2691E+03 L 2139E+05

First-order corrections to F and THETA LAS9E-01 -.IS0E+0L

Second-urdur correction - (teratlon 1 LST2E-01 -, 350E+01

Second-order correction - fterastion 2o f «S12E-01 -,350E+01
s 1.55121 5.2138 JLB72E+0] - $217E+04

First-order corrections to F and THETA ......... -414E-02 .S40E+00

Second-grder correction - lteration L437E-02  .540E+00

Second-order correction = {teration 2 i L417E-02  ,S40E+00
é 1.5553B 5.7541 -.106BE-03 L4161E0 07

First-order corrections to F oand THETA ..... sev. %, 1BEE«Q4 4, 2526-02

Second-order currection - lteration | SN - 165E-04 - 186E-02
7 1.55%37 5.7522 -.3052E-C3 .530BE+00

First-order corrections to F and THETR ......... -.215E-05 ~.249E-03

.

Factor of BSafety - « = « = - = « 1.S55

Side Force Inchination = - = = = S.7%

Humbier GfF lteroliens = ~ - = - « H

UTEXAST - wER. 1.107 - 10/33/91 ~ (L) 198S+1991 §. G, URIGHT
Date: B:17,1994 Time: 14:38:40 Input fife: casanlD.txt
CASANDRO WASH DLTENTION HASIN, Mickenburg, Arizonia

3:1 downstream Jam embankment slope

Upstream slope analysis, 3:1 slope, PNF piezometric suriace

TABLE MO, 3B
MR RARA AR AR AR ANERANMA R A RANAARKARKAMANRN AR AR KA AR AR RN

% Final Kesulls igr Stresses Along the Shear Suriace n

Page 10 of 11




Factor of Safety = 1,

S5%

Side Force

tnclination = $.75 Degrces

--wssssv URLUES AT CENTER OF BASE OF SLICE

CHECx synms -

IALL SHOULD BE SHALL)

- I e et e e e O e
A (Results for Critlcal Shear Surface in Case of a Search.) % 1 85.5 1285, 4.8 456 232.6 109.1 -

R BRI 56 M 06 06 S0 M SN L P % M W % DR 1 a%.7 553, 16.5 .387 si.7 271.2

12 1.5 241, 7.3 . 356 12.0 185.3

SPENCER 'S PROCEDURE USER 10 COMPUTE FACTOR OF SAFETY 13 23.9 1B21,4  ABOVE -8 -.8

SUM OF FORCES IN VERTICAL DIRECTION 3 .00 (2 L BEYE-O3

Total Effective SHOULD NOT EXCEED L100E+03
Slice Normal Nermal Shear Suhlt OF FORCES IN HORLIONYAL DIRECTION tx .S52£-01)
LN X-center Yascenter Strexs Stress Stress SHOULG WOt £XCEED LIQPE4TS
SUM OF NOMENTS ADOUT COCRDIMATE CRIGIN (= ~.SQOE+0D)
1 43.8 63.0 103%.2 34.8 8.4 SHouLD NOT EXCEED LIGOE+OY
2 46.4 63,1 1072.0 77.5 41.8 SHEAR STRENMGTH/SHEAR FORCE CHECK-SUR L Q0 (e L 60ZE-03)
3 51.2 63.3 1121.8 143.0 7.1 SKOULD MOT EXCEED . 100E+QT
4 55.9 3.8 113,80 190, 4 102.7
g 60.7 $4.6 1122, 4 221.5 i19.5
[ £5. ¢ 5.6 1376.¢ 237.8 128.3 ENB-OF-F {LE ENCOUNTERED WHILE READING CDANAND
7 70.9 66.8 1002.2 240.8 129, 9 HOROS - Enb OF PROBLEM(S) ASSURED
-] 74.8 £B.3 90G.9 231.8 125.1
? 19.0 70.0 T74.1 212.1 114. 4%
10 3.4 7.9 623.4 {83.0 8.7
7 87.% 4.1 450.6 145.8B 7E.7
12 90.6 '75.8 317.2 116.1 6Z.6
i3 2.7 .0 227.8 133.3 0.9
{HECK SUMS - {ALL SHOULD BE SMALL)
SUH OF FORCES IN vERTICAL DIRECTION = .00 (= |, BSPE-01}
SHOULD HOT EXCEED .100E+03
SUM OF FORCES IN HORIZONTAL BIRECTION = .00 (= S52E-03)
SHOULY WOT EXLEED LJO0E+GS
SUN OF MDMENTS RBOUT COORDINATE ORIGIN » =.50 (= - S00E£+00)
SHOULD NGT EXCEED L100E+03
$HEAR STRENGTH/SHEAR FORCE CHECK-SUM ® 00 (= .&02E-D3;
SHOULD NOT EXCEED L100E403

UTEXASI - VER. 1,107 - 1
Dates B:17:1994  Timm

0/13/%1 - (C) 19B5-1991 S. G, WRIGHT
14:38:40 input file: Latanl0.txt

CASANDRD WASK DETENTION BASIN, MWitkenburs, Arizonia
311 dowhitradn dam embankment slope
Upstream sleps analysis, 3i1 stope, PHF piezometric surface

TABLE NG. J%

LEE LRV EL UL ELLEELES SN EL LR ELLTTELLLELELESELELLEEESELLLELETE]

n Final Results for Side Forces and Stresses Hetween Slices. « .
A (Resulls for Critical Shear Surface In Case of a Search.!} L]

PM AU P PR SH IO PP D0 PP AN T 1650 3P M SE PR IR AN KA R R

.
SPENCER'$ PROCEDURE USED TO CONPUTE FACTOR OF SAFETY
Factor of Satety « 1.555 Side Force Inclination = 5.7% Degress

U CASAND.OUT  8-17-94 2:42p

~ Page 11 of 11

-= VALUES AT RIGHT SIDE DF SLICE ---------- armwnr
i Y-Coord. of Fraction  Sigas Sigma '
F Slice Side Side Force of at at
3 Nao. k-Right Force Lecatich Height Top fiottom
1

H 4.0 174, 63,1 616 1761, 6 i18.8

2 48.8 16B6. &4.0 V531 1214.4 B834.0

3 §3.¢ 2838, $5.0 .537 1207.4 171L.5

4 s8.3 3593, &6 1 .510 [104.0 THL?

5 £3.0 3944, 67.1 .520 974.1 166,86

3 $7.7 ¥, $8.4 L5510 834.1 1.3

7 2.3 1549, 70.0 ©.500 6B8%.5 691.7

:] 1s.8 2924, .5 489 54z.1 17,1

9 .2 2132, 73t .A77 391.2 s1e.8




/ PIEZOMETRIC SURFACE

/ SURFACE PRESSURE

SN

CRITICAL CIRCLE

J
SLICESUSEDIN ./
STABILITY ANALYSIS

SEISMIC, UPSTREAM SLOPE

SLOPE STABILITY ANALYSIS
CASANDRO WASH RETENTION BASIN
FILE NAME: CASAN 10S :




SLICES USED IN
STABILITY ANALYSIS

CRITICAL CIRCLE

RAPID DRAWDOWN, UPSTREAM SLOPE
SLOPE STABILITY ANALYSIS

CASANDRO WASH RETENTION BASIN
FILE NAME: RDCASAN
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' Casandro Wash
l Seepage Analysis
' Group] | H K{cm/sec) T=1day T=5 days T=10days _ T=20days
Avg Vert K 5 0.0005 45 10.1 142 T 20
10 0.0005 6.4 14.2 20.1 28.5
' 15 0.0005 7.8 17.4 24.6 349
20 0.0005 9.0 20,1 28.5 40.2
212xAvg Vert 5 0.001 6.4 142 20,1 28.5
I 10 0.001 9.0 20.1 28.5 40.2
15 0.001 11.0 24.6 34.9 49.3
20 0.001 12,7 28.5 40.2 56.9
310xAvg Verd! 5 0.005 14.2 318 450 63.6
' 10 0.005 20.1 45.0 63.6 90.0
15 0.005 24.6 55.1 779 110.2
20 0.005 28.5 63.6 90.0 127.3
l A120x Avg Ver 5 0.01 201 - 450 63.6 90.0
10 0.01 28.5 63.6 90.0 127.3
15 0.01 34.9 77.9 1102 1559
' 20 0.01 40.2 90.0 127.3 180.0
John Uvingston
. 13-Apr-94
l \SWW\SWW35441\GT\SEEPAGE. Xl




/;0,' Z.

-
| = Z/V/»ﬁs%/l/

o CASSALNOIR L MRS ... DR

. SEEFNGE .

i

& :@fyzf(/oﬂw/feo

1

2 4SO

Bt SRS SN S

i
i

—————— 2
fgpegre -

.......




Lo oo ! P i o Pl
o ' | * P - u A
oo RIS B ! ot P oo I
oo e i ! ! _ i Pl _ .
: ! i - . 3 S S . _ | : i i RPN I S ! .
| e _ n . m T
_ : _" m m - . m.. i i H - - \ ' ]
j i - P i Co
R S L.1.! -l = - i ||..," o “ n.l ..“. m A u{Y?ﬁ? -
i Pl P m P
m | ;o | D . b |
; ; e ‘“ I b - ot JESDV S S
! o ! ot ;
— — _ i i : N i
1 f | | _ H
: i i | o . NG S A LI
! i N i
} i B Y R
N |
Ny

! : : H ' .
C o J . P
USRI SUOUNS TP DY S

|

S .
i
1

;7?
8

|

25wt
SZ e pm %fk?i""

-3. o e .
i
1

-’4‘7

-

4

W,
4%6)" LE24
ynﬂ//éi-;; '
i

7

o
a’a
7N A
I
v 7 /)
I

I
i
L

Cio
i
< |z

L

P
-
-

|
i i

n I ﬁ-n-:_—-_.“.?-:.i:?"'—---—f“_-” i.. e
Gt

Al
Fea
SEc!

2.

4
A= Z
dhz Z

B '-' N - - '-'- ! -' '"'"'-"“ -”- e -
H . b 1 g H ' v
. ' . .
i . : '
e e e e e i L O P
{ ) . )

i
!
i
e
f

oam;
= 9]
)

EPZ

e d o ——
¥
&L =
4 g
y—! ]

L

i

| 2of

PR

JERUU SRR SR S

|
A A X

CAsH
T
|

R S S SR S
. ¢
b

‘Lm A—- —t — U B 4 SR B Aﬁil ] - . v
. . do S S I - U PR [ S ﬁ S S - .
R I i o IO




N

- BPSENN SUBJECT _ _ _ _@fﬁ"iﬁ_{o__ ﬁ(b’ ___Qﬁmm - Bviéﬂ/ﬁzﬁi{_ DATE g/i?%f%__ _

e _CHIINE S _QIQMA/_._MMCJZZ_HH SHEET _ ____OF __ _ __
;. PROJECT No_‘_.Sf_Vé/_?é’;‘f'fé_éf_____ﬂ_

CAFACUTE  OF SH/MVEY DORAIV

£ = /-5~ Ff/mw T OS5 285 o,n/szc/
VE Ecinpey = P sk AVE Head 1o
K= L A

=/ Fr /o /74T =/z7j/m/;/f

SIS

= SETX S5 kGO = (22000 Spm PERPELDICH LA
& 7 Fo /2200 j/m PERPEDICU LR To FHCE

: e gt ) _
/f K= J07 Frlmn K= 12,2005pm. -k

CHECK Frow! TO LRAN PIPE ~pERT /oAt Frow/

K= kLA
S _ -
A o (& T AT a SO0 = 177 P o/l

LWpr  Skowl D PRoPDUEE LESS THAn/ 4&6?7 e
DRAIN  SHowrtD LRSS A7 LEJST Jzo00 Jf’m'
Fs= 3.0

LEE  SLai7EL  LDEAI FPIPE




SUBJECT BY L L/ ey A B
mﬁm CAS SAAPLLD S Ly sHEETNO. [/ o !/ DATE 4&7&'@
BN AT ORI eopr T PROJECTNO. Stete” A PN

W1

C iy Llams a7 ForE Capaes7s

y2
2

R =L £S5
/7
VNN NI
pror ) s A ! Ty AP

2 /
A= 77 g5 ) =0 357
A (f2 |
KE A - 2 35T =2 fEc A = D2
77D T 2E]

£

S L oe 2 0)75 S E S o gl
5o

RTAATCE D230 D05 235 = ) 2EL s
.7/ : ‘
5\7 = 5§57 ‘/)“ /)/y; S

SEEIRSL T JATD DART AT STEAD & STATE fs D j"/)/;—;f.

WA CAPACITY OF P/ chipine: s PRAIA w )20 5 .

/-
a5E 2 gf//‘% FLPES S= S 2‘7“/9»%7 R s 7{7 /&7(’;}7)/7;:’ .




WH/LL SUBJECT &ISHNDRO  fusls A BY ’( Lovin Q37Gpa/  DATE %//f TL
N LIETEATION __LAM .  PROJECT NO.Sele/ 2542/ GT7sHT_ OF
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Lo
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__g_/f:f_ S~ D_ro;_<395_ Q@;@o
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Type of Material Casandro Wash_Detention Dam Job No, 2124.JH240
Source of Material Ate Sapples Lab/iny. No. _N/A ‘
Test Procedure ___ASTM D422 Tested/Calc. By _Simpson._ Date _2/7/94 '
Reviewed By ICR Date _2/15/64
U.S. STD. SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS
5 21 1 % Y H% ’/: 4 810 16 30 40 50 100 140 200
100 rTr * r T Y T T =TT Y
| \ X = {
90 \WANLY N 10
\ \ \ N\ . \\\ b !
| OO |
70 ] \ \ ' \’Q 1 N
A NN A N '
§ g0 fLh \ N l | w3
; ) \ T
3 l AT E // N I S
g s0 % oL \ ‘% : A\ NG Il o 2
g W dimere |\ NN P g 2
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¢ R ) 5 3
: \ N\ \ | i A
g I ; N 2 g
30 H4 | 70 m
[ ! 2 w
i L~ : ) N
20 \ = SR ' 80 m
| A MAE Y Nz o o
T 4 ‘,1 n
14 AN - ! N, 90 b
10 " » q 1 9 [ m
A NNEL A\ L 5
0 | 100 5
100 50 10 5 1 0.5 0.1 0.074 0.01 0.002 0.0M 6
GRAIN SIZE IN MILLIMETERS z
Unified Cravel lCoarse sand| Medium Sand Fine Sand Silt or Clay g
AASHTO Cravel Coarse Sand Fine Sand Silt —I Clay ;
' -
Particle Size, Percent Passing Allerberg Limits
2 1 100 Vit 90 10 56 m30 .23 #100 — 7 _ 0.05mm e | Liquid Limit P
LRZ 3 w91 # 74 me 40 pso 13 #200 4.3 0002 e | Plastic Linil Spr. Gl




‘NMSREN SUBJECT .. _ ij:_é}zz%/fﬂ;zﬂ_/_ DATE/QL@_/iéM_
____________________________ SHEET_— 0 |

_OF ...
_.. . prOJECT NO, SUMZSHHLET

CAIAINE Y DRAIN 1RTERIAL - PREL/IW. LDES/GA/

SUEVE Y PSS IMNG
2 7. /OO
/" TO—L OO
3’/;,:_ GO~ )OO
'z so-70
K4 f5— a5
A 583
Ao 5 O~FsT
W /& Q45"

R




ouovewt .0 Sa r'\dro L{faqh =T _[j_,/‘}/feﬂ

~depth ot cut-0fF wall SHEET NO. of DATE __{ /22/?4

Bév‘éau/ Sl LG PASIAS PROJECT NO. S =544 25

G\Dalf Egh'mﬁtﬁf’ +he c!,eFHf\ 0?[\ '?L/‘»é cute L Lyail
Assume  depth of wall = d,eﬁaﬂw of seovr rofe
L{S{v\j pfouéun‘_’ tn EcDOMC H\/d’mul}'cg Wan ue |

~dseume basin oullet (s an 80 k0 box culvert
~ Dinvensionless Scourgzzowwwy fov non-cincular culverts:

DGz o O )B }_)9 :
ﬂ‘/zyéﬁ_/'z o
Whare SN Lor he and L
?f:(% 2 =%80‘4/ g °

E=20 min_, Q=3700cfs

6V\0\da+l'dr\ dga = O4
dep = \ *4\'"
dl& = ﬂnO

of '
G= Ge‘%%)o’g = (4/"‘) = 3.l owakvial (s _\jwtdeé

@V_\ow\ Table 407

2e: G5 12,62
S 0.9 0.4}
& 0.07 04
he= 075 (_m__j_;)"‘% ﬂ)om = 0,7
e (322)2012.6)% 3
hs= 0.7(2.6) =88 =depth of Ccourole <~z
Ls = ez (1) (2%0)%%% = 120
Ye

(e 0 (12.6)= 1577
distane o max Scour hole e{(,PHq = 0‘4-[_5:_0,4(/57):[00{

(see attached shoots)
Results wrerve ver fied us;'r\j Hy-8 (qﬁ'qcheaf)




Closed Conduits

3. When outlet velocities exceed 2.5 times the allowable chanmel velocity, an
energy dissipatorshould be provided. Several energy dissipators aredescribed
in Chapter 6.

Cutoff Walls: A cutoff wall placed at the culvert outlet in a natural stream provides
adequate protection downstream when the scour will not be excessive, or where
the development of a scour hole will not undermine nearby structures so that it is
practical to allow localized scour. :

The following criteria applicable to cutoff walls is based on the computed scour hole
geometry. The procedure for determining the scour hole geometryis presented in
Section4.5.3.1. .

1. Thedepth of the cutoff wall shall be equal to the maximum depth of scour.

2.  The width of the cutoff wall sha]l be a minimum of one-thn'd the maximum
cnEmoumEe ov o L wew e e Scourmdthfw e e e s = N e me o=

3. The depth of the cutoff wall should not normally exceed six feet. Where a
deeper wall is necessary to meet the above criteria, either another form of
protection should be employed or an analysis will be required to substantiate
the walls structural stability.

4.52.4 Safety: Inlets and outlets to closed conduits may present dangers to the
public when access is not controlled. Refer to Sectlon 4327 for the safety require-
ments related to condmt inlets and outlets.

45.3 Design Procedures

453.1 Scour Hole Geometry: Theobjective of this section is to presenta method
for predicting local scour at the outlet of structures based on soil and flow dataand
culvert geometry. This section has been adapted from the Hydraulic Design of Energy
Dissipators for Culverts and Channels (FHWA, HEC-14, 1983).

b 3y

The scour hole geometry varies with taitwater conditions with the maximum scour
geometry occurring at tailwater depths less than half the culvert diameter with the
maximum depth of scour (hs) occurring at a location approximately 0.4 Lg
downstream of the culvert outlet, where L is the length of scour.

Empirical equations defining the relationship between the culvert discharge inten-
sity, time, and the length, width, depth, and volume of scour hole are presented for
the maximum or extreme scour case. The dimensionless scour hole geometry is
shown in Figure 4.78.

Cohesionless Material: The general expression for determining scour geometry ina
cohesionless soil for a circular pipe flowing full is:

Dimensionless Scour Geometry = o (Q/g D%) (t/te)° @
AR, R e A AL TR T S A T R ey
September 1, 1392 , 4-133




Closed Condutts

For noncircular or partly full culverts, the diameter D can be replaced by an

= (ar" (4.15)

A is the cross sectional area of flow. Modifying Equation 4.14 to include the
equivalent depth results in the general expression:

Dimensionless Scour Geometry = o, (/g% P/t )° (4.16)

where:
Oa
Co

The values ofﬂtecoefﬁaentsa e, B,and 0 in Equations 4.14 and 4.15 are given in
~ Table4.7.

« 063 8-1for hs, Wy, and Ls
2 063°P~3 for Vs

fl

Gradation: The cohesionless bed materials presented in Table 4.7 are cntegonzed as
either uniform (U) or graded (G). The grain size distribution is determined by perform-
ing a sieve analysis (ASTM DA22-63). The standard deviation (6} is computed as:

G = (dM/dm)Vl : 417

where the values of dgq and d¢ are extracted from the grain size distribution. If 6 £ 1.5,
the material is considered to be uniformy; if 6>1.5, the material is classified as graded:

State Umvemly by Abt, et al, Equations 4.14 or 4.16 and the appropriate coefficients in
Table 4.7 can be tised to estimate the scour hole dimensions. The sandy clay tested had -
58 percent sand, 27 percent clay, 15 percent silt, and T percent organic matter; had a
mean grain size of 0.15 mm, and had a plasticity index (P) of 15.

Since Equations 4.14 and 4.16 do not include soil characteristics, they can only be
used forsoils similar to the ones tested. Shear number expressions, thatrelated scour
to the critical shear stress of the soil, were derived to have a wider range of
applicability for cohesive soils besides the one specific sandy clay that was tested.

The shear number expressions for circular culverts are:

h/D,W,/D,L/D,orV,/D’= a(pViePe/t)® (4.18)

and for other shaped culverts: . .-
B/Ye W /Yo L/ orV Iy 2 =0, (0 VZA) e/t )° 4.19)

where:
o/ (0. 63) for hs, Ws,and Ls
o/. 63) for Vg

it n

e
e

B S e o e S PR o 2

l ) Cohesive Soils: Xt the cohesivesoil is a sandy clay similar to the one tested at Colorado




Table 4.7

[T
5
g Experlmental Coeffictents for Culvert Outlet Scour
g Nominat . ‘ .
i Graln | Scour Depth, hg - Width, Wg ~ Length, Lg * Volume, Vs
g Size dso, | Equation = ;
w Materlal mm {balow) o B 6 e || O B 0 O o il B ] Oo o B ] o |
E Uniform Sand, 020 | Vigv2 | 272 0375 F 0.10 279 | 1173 | 082 0.15 644 | 1682]| 071 0.125 | 11.75 | 203.36 20 0375 | 8o
;,s Uniform Sand 20 |vtorv2| 186 | 045 | 009 | 176 | 844 | 057 | oos | 694 | 1828/ 051 { 017 | 1610 {10148 | 141 | 03¢ | 7962
. (Joraded Sanh 20 {VorV2| 122 | 085 | 007 | 075 | 725 076 | 006 | 478 | 1277}| 041 | 004 | 1262 | 3647 | 209 | 049 | 129
% ml 8.0 ViorV2 | 178 0.45 0.04 1,68 913 | o0g2 0.08 708 | 1436!| 095 0.12 761 1 654 186 | 0.19 12.15
f Graded Gravel 8.0 ViorV2 | 149 0.50 0.08 143 876 | 089 a.10 487 | 13.09/| 082 007 | 1015 | 4231 228 | 017 { 3282
£ |Cohesive Sandy 045 | viorv2| 186 | 057 | od0 | 155 | 83| 035 | 007 | 0.4 | 15300} 043 | 009 | 1478 | 7073 | 142 | 023 | 6184
7 |Clay ' :
i |60% Sand PI15 :
§ Clay PI 5-16 Various | V-8orvd | 086 | 048 | 010 | 197 | 355) 017 | 007 | 560 | 262 030 | 009 | 443 | 082 | 093 | 023 | 248
. - . ; :
! Equations 3-
# ]
g V4,  For Circular Culverts, Cohasionloss material of the 0.15mm cohesive sandy clay: V-3, For Circular Culverts, Cohesive sandy clay with Pl  5-16:
g B ‘
:‘: E,&.L—Ds.or-\% =a—q§;§ [;L] hs Ws ks o Vs] o (ol P
. pro p*l  (vgp**) e DD 337 % | (o
&
¢ wherety = 316 min, wheraly = 316.min,
i V-2, ForOther Culvert Shapes, Same malerial &s above: V4.  ForOther Culvert Shapes. Coheslve sandy clay wih P! = 5-16:
5 ] |
he W Ls o Yol (2 [L) hy Wy Ly o Va) o[t ¢
% Yo Yo Yoy e 2| (b Yo' Yo Yo'l 3 ¢ | |l G
. : ) o
% whetaty = 316 min, : . _ wheraty = 316jmin. ' §
3 I | 2

o
¥
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URRENT DATE: 09-22-1994 FILE DATE: 09-22-1994-
'fnr TIME: 14:39:16 FILE NAME: CW-BASIN

D T s e e e e 2 e ]
FHWA CULVERT ANALYSIS ki
HY-B, VERSION 3.2 L S L

P A Ao e a gt ok o o ek Yo T R TR AT R o s ke e o T e s e e e e ke e e Tk YW s o v et e ke i stk R Rk ke ek o

c | SITE DATA | CULVERT SHAPE, MATERIAL, INLET |

ARk Rk A Rk R Rk Rk ke

deak vk ok v de e v e e o

ek e sk o ik ek kR Tk R ok

{ INLET OUTLET CULVERT | BARRELS i
v | ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
'I (FT) (FT)  (FT) | MATERIAL (FTY (FT) n TYPE ]

1| 32.20 32.00 100.00 | 1 RCB '80.00 10.00 .012  COMVENTIONAL |

I I I
'I I 3
I I I

E I

I

=liﬁ*********ﬁ'**t'k'k**m“***************************M*****ﬂ**************

:‘*************M*i*t*************************H**m********'k***************

RY OF CULVERT FLOWS (CFS) FILE: CW-BASIN DATE: 09-22-1994

ILEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
iz.zc 0 0 0 0 0 0 0 0 1
7.4 370 370 0 0 0 0 0 0 1
37.71 740 740 0 0 0 0 o 0 1
§7.95 1110 1140 0 0 0 0 0 0 1
‘8.17 1480 1480 0 0 0 0 0 01
38.38 1850 1850 0 0 0 0 0 0 1
8.59 2220 2220 0 . 0 0 0 0 0 1
ls.eo 2590 2590 0 -0 0 0 0 0 1
9.02 2960 2960 0 0 0 0 0 0 1
39,23 3330 3330 0 0 0 0 0 0 1
9.45 3760 3700 0 .0 0 0 0 0 1

0.00 33219 33219 0 0 0 0 0 OVERTOPPING

e e sk oo o dodedodededo doddokode dede gk beiede R ot odcdeddedededodedededooiekoiodeodedededodedoioodeiefoR iololokoioinie ik ke ok dedekekoie i

"**************t**********‘********************************************#'k****

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CW-BASIN DATE: 09-22-199%

' HEAD TOTAL FLOW % FLOW
ELEV(FT) ERRORCFT) FLOW(CES) ERROR(CFS) ERROR
32.20 0.00 0 0 0.00

' 37.44 0.00 370 0 0.00
37.71 0.00 740 0 0.00
37.95 0.00 1110 0 0.00
38.17 0.00 1480 0 0.00

I 38.38 0.00 1850 0 0.00
38.59 0.00 2220 0 0.00
38.80 0.00 2590 0 0.00

l 39.02 0.00 2960 0 0.00
39.23 0.00 3330 0 0.00
39.45 0.00 3700 0 0.00

'*t***********************l'*******'k*****************************************

TOLERANCE (FT) = 0,010 <2> TOLERANCE (%) = 1.000
b T L T D M T ranr e e

Culuvert Lile
gimulate Blows ot
basin outlet for
Ir\pu’I‘ info scour-
lhole-dimens/on
routine




ENT DATE: 09-22-1994 .- FILE DATE: 09-22-19%4
ENT TIME: 14:39:16 FILE MAME: CW-BASIN

e e e ke ke e v i e e e o R ol ke ke o VT o W e o o O R ok e e o o o R R TR e R Rl Rk ke ko Rk ok

A ek A R e e sk dede W e b ek ek ok CULVERT # 1 Stk dedede ko ke kb kdkdkok ek

o

AT e e o Yo v T oo e o o o o R R R O R R R e R R R e R R R e R R A R Ak

PERFORMANCE CURVE FOR 1 BARREL(S)

l HWE TWE ICH OCH FLOW CCE FCE TCE Vo
(cfs) (fr} (ft) (ft) (ft) TYPE (ft) (ft) (fty)  (fps)
0 32.20 32.00 0.00 -0.20 O-NF 0.00 32.20 0.00 0.00 -

70 37.44 32.75 7.31 5.24 6-FF 0.00 0.00 0.00 5.29
740 r.Nn 33.14 2.07 5.51 6-FF 0.00 0.00 0.00 6.66
10 37.95 33.46 2.71 5.75 6-FF ¢.00 0.00 0.00 7.63
l&o 38.17 33.74 3.28 5.97 6-FF 0.00 0.00 0.00 8.40
50 38.38 33,99 3.81 6.18 6-FF 0.00 0.00 0.00 .04
2220 38.59 34.23 4.30 6.39 6-FF 0.00 0.00 6.00 9.61
lZO- - BB:B0- - -34.45 - &iT6 - 6:60-6-FF - 0:007 0000 0.00 1012 TonTm e
0 39.02 34.66 5.22 6.82 &-FF 0.00 0.00 0.00 10.58
3330 39.23 34.86 5.67 7.03 6-FF 0.c0 0.00 0.60 11.00
'DO 39.45 35.05 6.11 7.25 6-FF 0.00 0.00 0.00 11.40

El. inlet face invert 32.20 ft  EL. outlet invert 32.00 ft
EL. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

et v ie ke e e e e e oo Yo e o T I O A T VT W R ok o o e e e o e e e o o ek v o e e e e ok o e e o e e e e o ok e e ek ook

SITE DATA *wkk CULVERT INVERT %Hkkidikkesin
INLET STATION (FT) 0.00
INLET ELEVATION (FT) ' 32.20
OUTLET STATION (FT) \ 100.00
OUTLET ELEVATION (FT) 32.00
HUMBER OF BARRELS L 1.00
SLOPE (V-FT/K-FT) 0.0020

l CULVERT LENGTH ALONG SLOPE (FT) 100.00
K

TULVERT DATA SUMMARY #idiiddihikikniikikkiin
BARREL SHAPE 80X

BARREL SPAN 80.00 FT

BARREL RISE 10.00 FY

BARREL. MATERIAL CONCRETE

BARREL MANNING'S N 0.012

IHLET TYPE CONVENTIONAL

INLET EDGE AND WALL BEVELED EDGE (1.5:1)
IMLET DEPRESSION NOME

FRRERRRA AR A R KRR AR AR I RN R AR R vk e v el sk Je ok s e e e e s st ok e e e W s v e e s e o




.' 3

CHEREKRT DATE: 09-22-1994 ) FILE DATE: 09-22-1994
JEERENT TIME: 14:39:16 FILE NAME: CW-BASIN

€ e T Aok ek o b ST e AR e e R R R A A AR A AR R R R R R R R R R kb e ke sk ek ok e A Rk bk ke
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*%% REGULAR CHANNEL CROUSS SECTION *%whkdchkikickickk

BOTTOM WIDTH (FT) 100.00
SIDE SLOPE H/V {X:1): 0.0

CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.7) 0.035
CHANNEL INVERT ELEVATION (FT) 32.00

CULVERT NO.1 OUTLET IMNVERY ELEVATION 32.00 FT
**% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW - WeSeE——FROUDE - ~VEL. - SHEAR T

(CFs) (FT)  NUMBER (FPS) (PSF)

0.00 32.00 0.000 0.00 0.00
370.00 32,75  0.999 4.92 0.94
740.00 33.14  1.086 6.47 1.43
1110.00 33.46  1.106 7.59 1.83
1480.00 3.7 1.135 8.50 2.17
1850.00 33.99 1.157 9.27 2.49
2220.00 3423 1.475 9.95 2.78
2590.00 34,45 1.190  10.57 3.06
l 2960.00 34.66 1.203 11.13 3.32

3330.00 34.86  1.215 11.65 3.57
3700.00 35.05 1.225 12.14 3.81
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l ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT)} 10.00
CREST LENGTH (FT) 100.00

. OVERTOPPING CREST ELEVATION (FT} 100.00
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ULVERTHALYSISERSION

URRENT DATEURRENT TIMEILE NAMEILE DATE
09-22-19 14237355 CW-BASIN 09-22-199

l CULVERT NO. 1

Jj CULVERT TYPE: 80.0 X 10.8 80X

DOWNSTREAM CHANNEL

CULVERT LENGTH = 100.0 FT BOTTOM WIDTH = 100.0 FT
'NO. OF BARRELS = 1.0 TAILWATER DEPTH = 3.0FT
FLOW PER BARREL = 3700.0 CFS TOTAL DESIGN FLOW = 3700.0 CFS
lINVERT ELEVATION = 32.0 FT BOTTOM ELEVATION = 32.0 FT
|0UTLET VELOCITY = 11.4 FPS MORMAL VELOCITY = 12.1 FPS
| R SCOUR WOLE GEOKETRY AW SOIL oATA

H
n

LENGTH 151.1 FTY WIDTH

VOLUME = 20277.8 CU FT
MAXIMUM SCOUR OCCURS DOHNSTREAM OF CULVERT

l SOIL TYPE : NONCOHESIVE

56.5 FT

DEPTH

SAND SIZES:
D16

g

050

n
-

CHANNEL. TYPE .: RECTANGULAR. ... .
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CHMHILL

Scour at Grade Control Structures

Project: CASANDRO WASH
Scour d.s. of Basin for 0.5 PMF

By: H. Allen

Date: 9/22/1994

Project #: SWW35441
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Equations from "Scour Downstream of {irado-Control Structures”, N. E. Bormann and P. Y. Julien, J. of Hydraulic Engineering, Vol 117, No. §

INPUT:
nstants
Gravitational Accel., g=  32.2
Diffusion Coeff., Cd= 1.8
Local Friction Equ.:
Exponentx= 05
Coefficient B= 2.0
Watér[EIgw

Jet Thickness, Yo= 404
Jet Velocity, Uo=  11.5
Tailwater Depth, Yt.= 3

hannel Material
Specific Gravity, Gs=  2.65
Submerged angle of repose, ¢ = 25

Effective diameter, ds W= 1.4
Structure
Drop Height, Dp= 1
Face Angle, A= 90
CALCULATIONS:

Jet Angle Near Bed, f'=0.310
(= 178

Diffused Length of Jet, Ls= _ 52.6

Scour Length, Xs=  50.1
Equilibrium Scour Depth, Ds=  15.0

Notes:
(1} N. Bormann recommends using D84 if armoring can occur, ctherwise D50 is often used.

HPMF-SCR.XLS

fifs?

ft. (assume critical flow)
ft./s. (assume critical flow)
fr. (normal depth rating)
degrees

mm.

ft. {Depth for max. Ds.)
degrees

radians
degrees )
ft.

ft.

ft.
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MEMORANDUM ' CHEMHILL

TO: Steve Walker
Bob Morrison

FROM: John Livingston

DATE: Jénuary 12, 1995

SUBJECT: <Casandro Wash Dam Stilling Basin Uplift Analysis

PROJECT: SWW35441.PS ~

I have performed an uplift analysis for the stilling basin and spillway chute for Casandro

~ Wash Dam, This memo presents the analysis and recommendations for drainage.

Stilling Basin Analysis and Recommendations

Water will occupy the stilling basin from direct precipitation, flow from the outlet pipe,
and flow over the spillway. The flow from direct precipitation and from the outlet pipe
will be relatively calm flows and no hydraulic jump is anticipated. The water will simply
fill up the stilling basin and go over the downstream lip of the stilling basin into the
natural stream channel. The stilling basin will gradually drain through the low level
gravity outlet at the bottom of the stilling basin.

When the spillway operates at the design flow of 0.5 PMF a hydraulic jump will occur in
the stilling basin. The hydraulic jump will appear as a series of waves which rise up to a
maximum water depth of approximately 10.6 feet based on the hydraulic calculations. 1
understand that no rip rap will be provided so significant erosion will occur when the
flows are high enough to carry off the sandy soil. A concrete cutoff wall has been
provided to prevent scour from undermining the stilling basin. As the spillway operates
water will tend to seep into the ground downstream of the stilling basin. Seepage will
move under the cutoff wall and may reach the underside of the stilling basin floor. This
condition will take one or more days to develop if the ground is dry but if the outlet has
been flowing for a couple of days then the ground will already be partially saturated and
the seepage pressures will develop much quicker.

The magnitude of the seepage or uplift pressure could equal the maximum water surface
in the hydraulic jump which was taken to be Elevation 2134.6. With the floor of the
stilling basin at Elevation 2122.5 the maximum uplift pressure is estimated to be 755 psf.
This force will be resisted by the weight of the concrete and overlying water in the stilling
basin.

The calculated pressure distributions under the stilling basin are shown on the attached
two figures. For the specific water surface and hydraulic jump shape shown the factors of
safety against uplift were plotted. With no drainage, the factor of safety was 0.4 in one
area of the basin and safety factors below one were calculated for quite large areas. It
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would take up to approximately 3 additional feet of concrete added to the floor to resist
the undrained uplift pressures. The cost for the added concrete is on the order of $20-
30,000. This is much higher than for an underdrain system and therefore an evaluation
was made of the uplift pressures with -an underdrain system.

The attached figures show the general layout for relieving pressures under the stilling
basin and part way up the spillway chute. A 12-inch thick layer of granular filter material
similar to the chiminey drain material would be placed under the horizontal portion of the
stilling basin and up to Elevation 2134 on the spillway chute. Several slotted PVC pipes
would be placed in the drain material to convey the seepage water to an outlet located in

* the chute wall at the invert Elevation 2126.0 This drain pipe would have no valves and

would only require a screen to prevent rodents from eating and nesting in the pipe. When
the spillway operates-the pipe would not have any flow until the hydraulic pressure under
the slab was equal to Elevation 2126. Based on the attached figures the minimum factor
of safety would be 1.3 with the underdrain system normally operating.” Shouild the system
deteriorate due to contamination of the filter material with silt then the safety factor could
drop to 0.8 over a small area of the basin, however this possiblilty is quite low and any
silt that enters the underdrain will likely flush out when the seepage water is discharged.
this is an appropirate system for the low frequency that the spiliway will be used. '

Spillway Chute Analysis and Recommendations

The soil underlying the spillway chute will be embankment material which is a silty sandy
soil. The spillway will have a 3:1 slope. The concrete slab will have joints with
waterstop material so that seepage through the joints will not occur. The only way
seepage could get under the slab is if cracks occur and water seeps into the underlying
embankment. This condition is very undesirable because the water could migrate along
the soil-concrete interface and build up hydrostatic pressure which could cause the slab to
crack or be lifted up. The 12-inch slab can only resist 2.4 feet of water pressure before it
is lifted, therefore it is very important that the seepage pressure be minimized under the
chute slab.

An 8-inch thick granular filter drain will be provided under the chute slab. This zone will
convey seepage water to outlet pipes extending through the chute walls. The outlets will
be positioned sufficiently high on the walls to prevent backflow of the water in the chute.
The drainage layer will also serve an important function of providing a surface on which
to place the rebar and concrete. The sandy embankment soil would be severely disturbed
and hard to walk on without a granular drainage layer. The drainage layer will also serve
as a filter to prevent silt particles from being sucked up through cracks in the slab. This
would occur if negative pressures developed at vertical offsets in the slab and soil
particles were sufficiently small to be carried up through the cracks.
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